Certain Substituted Am des, Method of Making, and

Met hod of Use Thereof [0001] This application clains
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(XLA). This disease is associated with the inpaired

mat uration of B-cells, dimnished inmunoglobulin

B 0dUgSel ibiof MRIORAIsed Theiplddyndependent i mmune

responses ‘and_marked attenuation of the sustained

cal ci (0031 gn MﬁdespBﬁ@ ste nliltlad loacnef @O0 5)ir&essdesromutioation has

the role of Btk in_all rglc di sorders and/ or
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exanple, 1n stan muri ne preclinical nodels

pystidedi by bhupoier emgltclaﬁ et osased ByFne @&t inodaeﬁvnred emo/ylrehm clients.
been shown to result in a marked anelioration of
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npnocytes and has been shown to be inportant for the

plgestinamvay signdicendymhich eagds (o,ars seale ppratinns; i thgit performance

(oS B BB LR P HIBE, R SRR AR brocessng

atihg compidssionBuIgoNthest caki vagy sighi€iasa)y, baaed OBTcKntent which can lead
deficiency in humans i s associated with greatly

@ dpuge scaiq\rariations i theduperfamapse Gueh gacalprsHorR ;@ffééency and bit
% g 8] Thus, inhibition of Btk activity can be useful

of"the treatnent of allergic disorders and/or

aut oi nmune and/or inflammtory di seases such as: SLE
rheumatoid arthritis, multiple vasculitides,

i di opat hi ¢ thronbocytopenic purpura (ITP), nyasthenia
gravis, allergic rhinitis, and asthma. In addition,

Bt k has been reported to play a role in apoptosis;
thus |nh|b|t|on of Btk act|V|ty can be useful for
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[0009] Provided is at |east one chemcal entity
conprising a pharmacophore chosen fromradicals of
weoéanwwvzsl and pharmaceutical ly accept abl e sal PET/US2006/008484
sol vates, chel ates, non-coval ent conpl exes, prodrugs,

and m xtures thereof, wherein2 represents a point of
attachnent; R3 is chosen fromoptionally substituted
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one chem cal entity chosen from conpounds of Fornula 2

carp pelciteitadsis durprayang sKigneapedistansqreatingggmmpducts that have not

-coval ent conpl exes, prodrugs, and
ﬁ?ﬁ?ﬁ?ggw¥ﬂ% eof, wherein Ris chosen fromoptionally

substituted cycloal kyl, optionally substituted aryl

and optionally substituted heteroaryl; Mis chosen

froma coval ent bond andIL@@E@A_lﬁi s chosen from

wher ei e |n ependen sen fr

nyr oBMFT 3" Badh Ry ek R RRSAL, FR) REMof B spveral aspects,

B3 3ingldthtt of vﬂsﬁ@h B:hoﬁ[}ere 1b|169ﬁ|)@ P RS AbleYatGIHAERN Wit limiting
hydrogen, C1-C6 al kyl, -C6 hal oal kyl, phenyl,

tlu:b@pp@ of ds prtvenijon, otscmelw frowinend fratireiwill nawicbe discussed briefly.

substltute wher ub t|tu ntsare

A sanviahty il ot o, et af, Rigen R &otion entited
anf&ﬂed mak@iptioh 6 Fotkinl und@éta@@ HRMWKDX Yeatiired oﬁﬁle i Ogrovements for
al kyl oxy) C1- C6 al koxy, Cl1-C6 perfl uoroal kyl,

peﬂﬁmg@adaﬂamw%lmwr%t@tswmewm amino, di (Cl C6

al kyl ] no, and am no al, k het er o

Subse LG BT ErS APR A D8NS FrbRgROE GRmagi Aot includes
WetetHReld EdthpekiRebe ﬁﬁlﬁhﬁédl%ﬁfae cPsdifyen S RSkt dak Based on
i ndependent |y chosen from hydroxy, nitro, cyano,

gl gederntisddocon@iexdy, ahd geternghinge: Bik kadex for encodmg the multimedia data

based on its classification. The method can also include determining spatial complexity
and temporal complexity of the multimedia data, and classifying the multimedia data
can include associating the spatial complexity with a texture value, associating the
temporal complexity with a motion value, and assigning a content classification to the
multimedia data based on the texture value and the motion value.

[0007] In another aspect, an apparatus for processing multimedia data
includes means for determining complexity of multimedia data, means for classifying
the multimedia data based on the determined complexity, and means for determining a
bit rate for encoding the multimedia data based on its classification.

[0008] In another aspect, a device configured to process multimedia data

includes a processor configured to determine complexity of multimedia data, configured



(Cl-C6 al kyl oxy) C1-C6 al koxy, Cl-C6 perfl uoroal kyl,

Cl- C6 perfluoroal koxy, nono- (Cl-C6 al kyl)am no,
wdi2gieh9g82 al kyl ) am no, and am no(Cl- C6 al kyl ) ; PanaSZ006808484

chosen fromoptionally substituted phenyl ene and

optionally substituted pyridyl3dene; Wis an

op tlonaI“¥ substituted heteroary] group. other tha
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h@ﬁ@&upﬂﬁmﬁa@ﬁﬂca| entity descrlbed herein. [0016]
Al so provided is a nmethod for increasing sensitivity
of can@®kl]ldelyesother atpenistheethod andappriagisrigr processing multimedia

a mnisterin a_patie nder 0i n

o A etk et SR By e Ak BB of HfiBeatia data; and
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increase the sensitivity of cancer cells to the
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t hod. of red Cl. nmedj.cat,i o err
Rl Shints onie Py TRt b Pt PR e §A SR Bp G ope pultimedia
ﬁ%c§%§ Bade@ DRANS dtEmiifed d@eiltyo A ﬂlfsthgﬂ kn@@ppatathy for processing
e met hod conprising providing a packaged
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an amount sufficient to detectably decrease B-cel

activity in vitro. [0021] As used in the present
wepewiobsosat i on, the foll ow ng words and phr aseBCams2006/008484

generally intended to have the nmeanings as set forth

bel ow, except to the extent that the context in which

they, are used. i ndi cates otherw se, The follow ng

aliBrty P@ﬁ?@?@él%ﬁj e mitingda dae It BPEdthecnaiechiiahgig method and

t RpeaRe Way thORpRnehRd R ReaddPR '

ocgll%fs rmrag thaé one ti dﬁn a gh%arﬁﬁ@aﬁn@rﬁéﬁg},?ﬂogessor'

definition on each occurrence is independent of its

definition ev ot her occurrence. | n accordance
wth the usﬁiil r:' SCRIPTION OF THE DRAW]
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Dk AN S
Zﬁﬁﬁulg§£§&%§ %ystem for
€hedding drat decsding stréxebing etultimedih eiakgr s or synbol s is

used to indicate a point of attachment for a )
subst 19t . FoP- exisnp|dagranaalipstraiing & seneantionploVgIEG-4 Simple

@ﬂﬁﬂgqgggﬂﬁ%%pnl [0024] By "optional" or "optionally"

I's neant t t he subsequently descri bed event or

ci rcufétkiice FRG. Bris BYill0Qtatios Wiran @ehpldat atMErame construction
description includes instances where the event or
erqcesBtMREY-%ccurs and instances in which it does

t. o h j bsti d kyl "
enconpoUisE s DRI 4 HHbA Gt onle BessTigicompgnent,
defi nged1sg! OWFIGt 5 W kisch@natirder 1008 SymhdoBRcEKin 4 §flico frame

in the art, with respect to any group containing one

dlustrating Bapsvaleesdat sachmppgrobleddh groups are not

i nten o i oduce.any,substitution.or_substitution

pat t ef‘ﬁg7ﬁ hat %g(?"eédls? taeclhl"ﬂggllhllsitl/ra T P §44Tip]p of miage clastthication based

o attatdecal lammivi-Ja@@si bl e and/ or inherently unstable

[OOZS% " Al kyl" enconpasses straight chain and branched

chai n[0Md$l ng FHe 7 i grapheidilusitatingrexampleaobdeteanioing,a bit rate using
[ly from1l to 20 carbon.atons, for exanple 1 to 8

géf#%&rﬁ’y agpilicUionGutyes aud # visyally B%rlc%lgﬁé QT%ﬁ%Ya r exanpl e

Q Qal lsod19¥e NCOPIRSRS MAldhattillai@ihe apeodetafs Bﬁé’siﬁ}ﬂ{g Rultimedia

al kyl of from1l to 6 carbon atons. Exanples of alky

gateuansl i ncl ude nethyl, ethyl, propyl, isopropyl,

n- but ec- Y, tert-butyl, pentyl, 2-pentyl, ) .
i sopeiu(io)%lﬂ,f neg&'né {pa ﬁﬂ‘gﬁlgﬂrf M?Sfﬁ&% glplf?cﬁsé)fﬂ ?ch’dmg multimedia
dataBhivdl RARtbhienBBldssifi@ribh ke. Al kyl ene is anot her

subset of alkyl, referring to the same residues as

al ky! [M24] havFKg t0wvis poiystem dibgmatt dbismatintg thel dagbéing of multiple
g@ﬁ%ﬁs.mﬁll usuak%y ave from2 to 20 carbon atons,
TRGAif Sreams or sharnels 1o at oms, such as from2 to 6

car bopyabpITs. B0 1 SXARRLEm stk Liion AEALESy 2

coval ent bond and Cl al kylene iIs netﬁyleﬁ% gr oup.

VWhen HW23] ky|FIGe$2 dhregrhplyillugtratirgpeeefriphasisioflargedimbda

carbons is naned, all geonetric isonmers having that

nunber of carbons are intended to be enconpassed,

thus, for exanpl e, v bgidiaTL et 1OR¢! ude

n- butyl, sec-butyl, isﬂﬂﬁﬁjﬁgggggaéggﬁ%*ig"propyl"

i ncl ufi®24h- prohy| feltwvihgopletylyd . debaiptionalikyldirecfierts certain

to @ikyl roups having_one to four carbons. [0026] _

eral) IHJSP‘T@gh&t madheciseds Howexen, the disrloppd embadiseaty gange embodied
- havi Cif f. : ' . "

O RIS SRECHERINGS s Adh0D Ty Mnodmen o

tanadnaisddiayéntt reamsthane pardeul ayfehtopy, eRydtureCocdhakidteyiktic described in

cycl opentyl, and cycl ohexyl as well as bridged and

eogecaMithathed embrgingmb uipsinslyded 48 plolasstr eapembaigpat. The

By "al koxy" is neant an al kyl group of the indicated

nunber of carbon atons attached through an oxygen

bri dge such as, for exanple, nethoxy, ethoxy, propoxy,

i sopropoxy, n-butoxy, sec-butoxy, tert-butoxy,

pent oxy, 2-pentyl oxy, isopentoxy, neopentoxy, hexoxy,

2- hexoxy, 3-hexoxy, 3-nethyl pentoxy, and the |ike.
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[0028] "Mono- and di-al kyl car boxanm de" enconpasses a
group of the fornmula -(C=O NR aRb where R and Rb are
wonadespeydent | y chosen from hydrogen and al kyl gComs2006/008484
t he indi cated nunber of carbon atons, provided that Ra
and Rb are not both hydrogen. §0029] By "alkylthio" is
meant an al kyl group of the indicated number of carbon

APBRIEATEEY GBI Ol gHe STDORFRARLL, esgeling Boas embedment,” or “in

§1§/1§|r%ml%§d {n?ﬁet&( &? u\pe&l()(lg B}%ﬁ%fée)s dﬁ(O@e Sp(eﬁlf cat1on ar? )no&(n&cessanly all

agtarr{zab eioayed @ ddyhdnt K dd)are saida@nemnaltehelt@e etPoditnents mutually
attached to the parent structure through the carbonyl

euelusive phpthey caphadigieatsei Morgone, vaiigus) fsaurap| are desgribed which may
%Ste%%?tr ilb%sglqlg e%%o%rrﬁé’r}{é’ gﬁc?%é’%q %rsa§1rg1‘:f \Bﬁgus requirements

Have
ca&r bl@gbrme@ MWhictM inhytlﬁkﬁ r€@liRaRnef fcsrh @oxhet@nlgifcmi@ntbemgnot other
included in the nunbered carbon atons. For exanple a
embadipreng oup i s an acetyl group having the fornul a

%ﬁ&@zsﬂ Lgoﬁ%lL ﬁ ?igwf}lgk SX%%IE bo?j/dudets tdeteHg n{o Rllzoghdéha thorough

tuheersandiag vt theak BaplewhElo®icert 1€s ahdeetdodbPoHR éf@dlhbl@ skill in the
i ndi cated nunber of carbon atons. Thus a

@tctb@tl ke gyaraplovmpy bymsagiiced can ilekeyetiloafr pragesigr device in an
b f { R h.
£%l%ar geglﬁoq%?rfleng Ese ?mto %ﬁ%aéﬁ %.ugtﬁ%r&r:@ };Jle(’;:jremI né 0! n%)éégwge electrical

Qbmp@nen%ay[wglﬁiwn bebﬂyckadlagtdtrrs (1hhtkyd )n@fnlllh(ibtrate every electrical
enconpasses secondary and tertiary al kyl am no groups,

\ﬁ,ﬁ@rﬁ‘étlﬁn tOh @Vauyktglpctg% uq@n%nt eof dhe ¢emparnt b dweerai thaapscure the

@Tll%lg 51%%%6%[18#1? t?‘l(l a{klgr bnls?an cS, gucg) cc%rﬁpeonﬁ:ntisr 8%1%1‘ structures
Eﬁ@f@hﬁl u@sfm?Db@shOMQn@btaﬂHKYﬁrﬂ{& eﬂplglmhlepéxanﬁpléyde
et hyl am no, nmet hyl am no, and net hyl - propyl - am no.
[ 0034][0926&)no Eaﬁmés C{feﬁplawayuamnddaﬁtlhyqis f@mq@agg@gtlmedla data
ove, | i nked
TR G oS R R G PRI DHE bl fohug® (e ome
BF HSke 06t | dl AR afi s Idkythibed AéReifaVTRY nidiods and apparatus
i ndi cat ed nunber of carbons. Simlarly "hydroxyal kyl "
|dgscalbh&§/ @ffskyecgmqu?s for gkealing Iralﬂtuatdwlda@rlmgi op GleBGhining spatial

ARSI PRRRRERR R b gt P8 Bt g B e giedio date

dhdevll on GRS boRRE ¥f A b&hpl%ﬁéictjﬁ dhﬁﬁdﬁénstﬁﬁld TOBdd MBbHY and apparatus
substituted heteroaryl Rc is chosen from hydrogen

anable priltimedip yiatgumeasmgee@d@pmpqesalowﬂgor@hmm b Gud" based on
aken.toget her t ar.e

B ket b Wi ot P opBrmlfent misH Bmprggrus used
b eh@EI_ néleitieaiandAg ubifk ROREHE [Béintayion \Mﬂﬂféffléll@ﬁ fﬂﬁidey a desired
includes 1 or 2 additional heteroatons selected from
Quality lewed oSmiutimertia Hate easopgyedival tyihe hiumgn epherrenethiehmeasure of
ﬁﬁpﬁgﬁ ﬁﬁ group i s independently substituted with

el “substituents independently selected from
Cl- CA g0y ! alVBh'ltim&ﬁﬁ L0 Y& uséd YlEreﬁ ]15 Cﬁ“bﬁiahytlerm that includes
heteroary _C1-C4 al kyl -, Cl-C4 hal oal kyl - -4
aldepldata-(@@ich®sn amdlydqﬂudrq/cﬂata)- @idicdata) ¢qu0t10ﬂ,dee dﬂa a4 audio data.
hejk%%l)c{gg”?r ?ﬁildgcp’i(éﬁ%_sléd B%&Qn@f_%{ 64193}1;( I)élfér%_%ﬁ) L(lecr:ljéés of images
abktinldeCrekt G iRby LEbeMHoh: araMi( el 4ad! 5%(1 Rl 'B¥|u)sed to refer to

cyano, nitro, oxo (as a substltutent for eteroaryl)

nOO2idedia @@@)(@1 theHild(galn beuSENMEI<l@h gedbky)lun{eSs dthedwise specified.
al kyl (C1-C4

al kyl 3“?02385#33%}0 ]‘B%i@: %<°de° TS @anfﬁﬁﬂqu)rat dfleecintgsccount the
q ft%/f%r)bty%%&%&@e | gﬁg%%, Qllé&hﬁ@ﬂ Yone i DstmitarFshion for all the



-C(OC 1-&A4 haloalkyl, -0C(OC 1-C4 al kyl, -SQ2(Cl-C4
al kyl), -S@(phenyl), - SQ2(Cl-C4 hal oal kyl), -SO2NH2,

WO 3abNpK82 1- C4 al kyl ), -SO2NH(phenyl), - NHSO2PCLASA006/008484
al kyl ), -NHSCE(phenyI), and - NHSQ2( C1l- C4 hal oal kyl ).
[0037] "Aryl" enconpasses: 5- @nd 6-menbered
carbocyclic_aronatic Hﬁﬁg for exanpl e, benzene;

pen

5PRGRYE Fpes-i Fpicallys B fa 1étenF%‘%?§t at giher prpgnstant quality or a
g&a&y&I Iagf, %&*coafn%rmtd' onsthfilbif hé&s tor@&?é{aa&@yﬁy the quality of
ane tetra 3 tri cyclic rin ens

whevileo eatodeddst lomn ectfmuygsec@ommnacmgic h¢tﬁzl@rbectadr@nmcjr@xample a
for exanple, fluorene. For exggg aryl includes 5-

AGW'S GEIHSRBS PR 2IRHIED BBt FiPanaYRe .eacheﬁg*slﬂf theesgmegnugnber of bits
Eélloéé?%et 1 e %TE&QOHE‘W}E&C%‘ g\k/&f‘l'\tfé/ %)oﬁ'ﬂs Q\gpégaf._o%' \%Lﬂg b% p%%cewed to

onms chosen from such

foesd, loice Yjohlit9 tham gheStyKigBeadhetgdmamnthe Grealbfestiiemay not be
rings_ is a carbocyclic aromatic ring, the point of

éﬁ@e@&% nENGogingié agengtan qualitydeads (o meéfrcemﬂlseoﬁblh@t@r Encoding
I I

195 B EL RN 850 et bl Bk B TheC SRR 1 B TR resuting in

fwased\tahewms BY cralsﬂg/nag QRindddea BanBekedonIHO ﬁetxtdrel tfdimotion in a

phenyl ene radi cal s. Bival ent radicals derived from

dﬂﬁe@aﬁpwﬁncmﬁt;hey@w en eielp ther s0eral e ehFentew . thersaanence, the bit

?&g daﬂ be X&&ust@%’ ﬁ(/?rr%\éageg&fncg ri:%sé?iy gﬁ el gctﬂalo%{urré)%oﬁon for that

carbon ato e valence are na

‘paititerne data0 @&ﬁerﬁ&ﬂ@sﬁﬁ:aﬁdﬁﬁczﬁlﬁd ezpandi \fh@ietyrkbf\/@pﬁaétmns that can
radical, e.g., a naphthyl group with two points of

APSUL AR Petier hﬂ‘sm@e%gﬁ@@nh@@rmm ipgligent eyl thmmée@p bit budget. For
0 0 n:

4053plichn, FIAOTRASS B 8L LAReh DRI M By oo g

ROdne-chaf feodeyetion. aromatic rings is fused with a

heterocycloalk I aronatlc ring, the resulting ring
picafioneaf &Y edialpgie aryl, as defined herein

[ 0038] te ryloxy” refers. to.the g
oSSl AL FSLELR et B ZHAR, S omiaty
abghpteRstal. Apdirlof&idedroBilinBatAARMS, IndnUBeIPEGUL Euhd‘Hx26x describe

chl orine, brom ne, and iodine. [0040] "Hal oal ky
idAi praeassing [arg mapipwlatfannieehrigiss drdfervichi lnqﬁemwéxybﬂd @dding) that

%ﬁ”&gﬁ sgft cP a)r %ncofal{p%rs?ﬁ)g arrrlg)s(clie%?ﬁygq V\éwe\ef;qg @gdl&ﬁpgo c?,tﬁ%flnformatlon

h@hgg@ibdabﬂ%na‘tﬁ%a e Ssolice r@idﬂ@ tethniqhss. UdE paltitiul®! Ehe above-
not limted to, trifluoronethy dlfluoronethyl

zefplfeg@gdoéttan%rds azmgl p@m avbiid rcg)émqustanqamm gl]ld technlques compress,
11'1_1%&%{12 yrl‘xultl?r[%?aw%g %%o% us18% ént(r)ar-fm THae goglpg 36021;2%7, gsuch as, for

¢crin

fekﬁﬂpl% fnéh- fbngﬂhr cédin% eHhﬁhﬁneé'ﬂi’lﬂfﬁ BB Be 1fkePFhd ihRr-frame coding
het eroat ons chosen fromN, O and S, with the

teshRidHEH Sueh iy é@ronasanmée,n@)rwandbmﬂ baghkavasil qy@chqttcve codmg, motion
[0 I ai.ni one.or . mor

STRRES) ALY ) 25RO B PR B Bl R e hisig systems

hybrid Faulli@bdin Q)@Hﬂﬂgssﬁﬂéﬁﬁeﬁe fch%t%zcﬂ b%ﬁf&d&tmﬂ@a@ed BSmpression

remai ning ring atons being carbon and wherein at [east

@n@dhr@ e? catlomedie fsareemithi imtran aad/ommtceframn gnotrm compensation

exa het.e includes a 5- to n%nb

RAGE, r e R i gRE PR 5 Ry 2Pl EAGor Fap be incorporated
TrtoRONEER BT OAb S Ythnds | 't@ QurtHep bpEEA rﬁ&lﬁﬁ{édlakﬂrﬁé'eﬁélhg Although
heteroaryl” ring systens wherein only one of the ring
dmtwnﬂeso@@cnbedmemmc evrgtenciowardsithe p’cdeptcodfng standards MPEG

B PR e <Pl SoRbbened i b Erare S fepliible

atons in the heteroaryl group exceeds 1, those
het eroatons are not adjacent to one another. In
certain enbodi nents, the total nunber of S and O atons




in the heteroaryl group is not nore than 2. In certain
enbodi nents, the total nunber of S and O atons in the
wanres9os2 het erocycl e is not nore than 1. ExanpCeasefo6/008484
het eroaryl groups include, but are not limted to, (as
nunbered fromthe Iinkage posrnion assi gned priority

ridyl yridy yridyl, 2,3-pyrazinyl,
3 4- }5‘5}? 4 nyi[ntrazgfalmw@dlﬁg de%SI to @Csdlﬁg r3 mcmr%f,q ¥161d or a frame)

%vn%oﬁﬁy [3& %héen%o ar?z P’fhef ic t}ﬁl n¥r§ %Fﬁﬁg(f {cﬂ}?l an be used as a
oxazo rI [ azo Bi5EZ0 ﬁ

dfeenyd fortlﬂ‘}ibl qﬁdim@phqny |temfsUf1&ﬁ-Yﬂamebﬁiﬁ12anddé@@Mhle and 1 Frame are
benzoi m dazolinyl, indolinyl, pyridizinyl, triazolyl,

qﬂ.qa;gmip}@;mf ‘ggwagl@jpcytp fo w1th intra-coding ‘that are used throughout this
g qi -t et rahydr oi soqui nol i ne. Bivalent radicals

catign.
%IID’I 768™f r om uni val ent het er oar yl radi cal s whose nanes

end ip0d31y! " Diter SPéaictiof codmag h}é‘t@fsol@eéhc@&ﬁig‘af piefird (e field or a
atomw th the free val ence are nanmed by

framge wéth rpﬁrqnh@tm@me@ﬁmmé @@frrp@sqﬂctn alnenlgltramoggd pigture, the Inter-

d
GO e miBlR gt ioBe Pl bl SrRGesY” Bjamples of inter-
@&Id@l; i&%ﬁes(}ﬁat%ﬁrﬂe&l%e&\ﬂtﬁrbugﬂfoﬂ tha$ aﬁﬂfchﬂikﬁﬁar@ Qﬁéﬁﬁcted frames (either

Substituted heteroaryl also includes ring
1 sbaskwiard tpeetlicted, halsp eretsrregoioe a@xl? Cfgan(lesm )‘md bi-directional

ents, .suc ri [ 043] In. .
Pﬁ%@ei HERE KRB Ey R B & e AP dPlor P ncluce
afshdsiss BedIhe redidual 3bding, hﬁotﬁ’(ﬁi &Hmﬁbfnsa&éd AfdiPBRtioh SndBthers that are
the al kyl group. This term enconpasses, but is not

Meihhné‘d’ntt@th%?pf ondinaey $isjll in thlqladphenyl met hyl , and

(o o) 8 e B Rl U SRS L8 mrcoced

pidAge@ bR Ehe QFfHréitNhidgcaded E@ﬁﬁesz(sﬁél{ RO BEME B Frames) into
addition to 1-3 heteroatons i ndependently sel ected

ﬂrffﬂmrﬁﬂ%@ghm tha bitsireana sechrdst faygaampkes aesd lagier and an enhancement

nb | f th
FiSbe, SE R CokfPRE bt Mep B ativly b st lebledRlfns can be
h@4p t&%ﬁm%@h (fﬁr%tmaatg%%ufvamam@udth n'Iﬁ'lGﬁ'oﬁﬁﬁinE IcRihnels, scalable
aSS|gned priority 1), 2-pyrrolinyl,

2oding rean aﬂdlrplmsthlss tlgo@}pyme@zldl q:rmrqgrptec@orp pb@tq b@sb layer and the

RSO YeEy BES HPE PR 57 B Beady heRygdmpgrant ayer.

PRESRHRRS Miimald Dardror phol i nyl (nunbered wherein the
oxygen is assigned priority 1). Substituted

het er 40331 oal K¥G. hilise blovkl disgemr ¢fng g@)bsalsmmmunications system for

|tu ed wi 0X0Q_no,. eti es, such
BlasEhins Hih <ot Qo fimi Fify PRl qenimpitigng: and decoding
Y ke hehd @yitelﬁnﬂ)ollnlﬂlﬂle@&ﬁcéde} RieQ¥Rr [30hhd¥keoder device 110.
[ 0045] "Carbam m doyl" refers to the group
Eﬁ@@dﬁH)deMHE 1q500uBides Subwter tootmpdnerdr Htdnivhicdoincludes firas encoder
to t

R d e T CHSRERYS FBIHSR ST BaRRT 3301 PR Gevicd 105 further
Sedgdel t Rl dolponORt 'l%‘at:bﬂﬁnﬁﬁ’l%ﬁbﬁsu%gglgﬁﬂ(&ﬁ O?H‘yﬁnd content

optionally substltuted aryl, optionall bstitutéed
hkals&}ﬁclacqmpormm‘jlﬁpt iEnnaddrydesich skasSt llstzéitb to receive data from external

hetergggcloal r0VI ed, that .at, | east one of Re,
FPUTCS ﬁamlgsc OB B BIC 9 ke 81 SRSl &@inponent 175.

%leke)ﬁllal sbY qgfk k¥hid B ¥drex &,ﬁ; Qﬁﬁéﬁ{a ?r}eb'ﬁ/ Q ternlet a live video

teroary refer respectively to al

and/by dvelicerfoed;clandl teydnvmgnaihdweiaﬁr aanyhnohmer emredomad/or wireless
f or exa

nore (such as up 3) hy

S?IBFPé‘néﬁan‘?Sepng‘E éif%yoga@a%gfn ‘i’&f‘éﬂ‘il %%&@pé?%@m %@ fha raw (ot
5‘9 or'enfoded gite. Tt Gndode? C@hgéﬂe}lpl 148 \kﬁed to encode intra-

nEthy ene I OXY- , guani di ne, I di ne erein

one or nore of the guani di ne hydrogens are repl aced
with a | oweral kyl group, -NRbRc, halo, cyano, nitro,

- CORb, - CO2Rb, - CONRbRc, -OCORb, -OCO2Ra, - OCONRbRc,

- NRcCORb, - NRcCO2Ra, -NRcC(]\IRbRc COZRb - CONRbRc,

R IFS S~ P~ NN ~ NS N ~ N R ISt e R IS ™7~ N




aryl, and optionally substituted heteroaryl; andRe is

i ndependently chosen from hydrogen and optionally
weoeubstoweast ed CL-C4 al kyl; or Rb and Rc, and theCT/US2006/008484

nitrogen to which they are attached, form an

opt| onal | y substituted heteroc§cl oal kyl group; and

ch o |onaII .Substi t e group is o
SREED sPRichecll SRR By Stloerd Gebnagetioginy oPredictive
BRE&ler ToatpoRsntON® id Weed L
ERER r?é ndg{ritjtol St TR 4 f?tf) r%hééﬁid% reﬁﬁéEeﬁ b&ﬂﬁ%ﬂ% ¥f frames, including
Hetvesrd areglictioar b&di@ﬁfcbpredichyh and Ibetlafecﬂmny] p1€d11:t1634c After encoding,

?? C4 hal oal k OClC4aIk¥
S‘F%%ﬁ?ﬁ‘% %Tamesc‘:%{e &Pf%fil Y, PeEqry Cemporss Hépda‘l Wmalh@m@swry The
gfal?;rllail %nox?gian% i(%r%/ﬁlhgd\l%h t%l p?(&lﬁ‘ ?%@ ((92: alse%ate memory
abrapbyene (ydt showmH( C1- C4 al kyl phenyl ), cyano, nitro,
oxo ( sub |tute for cycloaIkY , o
het eri@@l] oal Ky, P ‘FFeFI%YIB"arW) includep praceggpod 87- which is in
@bﬂﬁﬂumca@gﬁ\'(\gfh Qﬁe Hc%)y( Gém% é?l:r le’l»'O) and %q\IHSrCn}ore of the other
cNH@QI@)n(&phtrem}do)ier dd\l@(@]l—(l% "Htel@rbc)@éc@)l(S@ chn @érfadnk ptocessing for any
al k C(s(% henyld) C(O C1-C4 al kyl,

JE\IIE ey Pis, oLt qodet @Hd ﬁ%‘ eRntEpI2 mawngpd;ng podcess. In

3biky lembo@%gl t}gﬁp el,§¥(£§ (%Nﬁ?é%t%ea;%éb%rﬁ e’ c%%ogg'nt%s shown) but

hal oal kyl ),

;rgmﬂll-ﬂb@ pecvgbsor furbdttiﬁ@(t@:baﬁ)ébeathkmjpbratedl\iﬂf&%ﬁ@ BEMUre of the other
%&h hal gal kyl'). [0047] As used herein,

“%B‘Rﬂe&tsl eerg:pgq:rslqso a change in ki nase act|V| ty as

a dir apizspr | 85p €

con‘pomg of ggr rru| aa%%ﬁ? %ﬁmbgﬂto hé&zglﬁg fo IC gped for data

trigskisiars €13) rin thiguahivancieh adtwollel 400 MPavoek IMnQJ%%ﬁQ)f a wired
may be n i ngmﬁgse in activity or a decrease in

R SEG Je-5eblguand gbetheptigi peatwirdessrsygtemonlnothe case of
Wig1eSO g !
Nt er act ?gﬁ&o&tfoﬁegyg%nkoﬂ%%w ? 0 gcﬁg Or pthse e O Happle, part of a
€adet divssioth atwltiplet Bkrdessaf(CBMA ko &PMAC000)i EdmbRication system or

Xa the presence of the conpound may, for
g‘%ﬁ%?% therferiemsen die alequsnged msr:fals@ubtmtq gqcess @PMA} system, an

y h 1 Ng, (dir
Sen Y SR SRR PorBin R, L Ly i
tdvessk (TN )axystexti tych @y Gmw@nseo@énemrpacﬁétl R&dib! $ervice)/EDGE
{ reag E?a, aor_decreasi ng _the anount of kinase present

M ogyienasit) [QIOTEE]FR% ETqregstrial s:uunlsagiy Radio) mobile
C[b%h%’%ﬂt%ft&d%?gg ﬁgﬁ% SSP?%%] in %/tfyg ngléltiyl%a%# %gé' t&uyts;ieon multiple access

GVECDCMAD anhighydaabst i (IXE€DOedreE YO Gad ulticast) system, or in

éﬂiptl onal |y substituted heterocycl oal kyl). Hence,
APy Wi ?Séo“é’émtl%cﬁtoé?u%ys@m eBpying e@pmbmtlop @6 4ejhniques.

fﬁ@eéc%?@d ftsaﬁlg%a traﬁé?%’t t?(lﬁjt%f)% g\%{ %f%}% 8}14%? l(’@e ericoding processes

peB(cPned py emmlbt &’e\&dbbBISI drelinet Rillyldescribef GYlo@pt i.onal Iy
substj tuted het eroaryl), -S(O-(optionally substituted

het er(§89€] oal kgntgnt «‘é%alfylg @mp@mm il 80 aptgins lbgi¢ fandegamining a

éﬁgsﬁﬁ)atlor{ %?@]) da’_%' gorg% [ mf r{nﬁjllglé'{% 2'} gr)e%glglgg ?Jiophﬁ@daxtemal source
KEQ CI"tﬂtlks)éif)/ the R(EAedaPddt RalunanSkat inbblél(?ﬁla}aﬁeytlls)ed to quantify the

tgthl onal |y substituted heteroaryl)
51512%1,9( pioha hipas gistol Regveitines mrlumy@lng@bﬂ(zytn)sual s@glql with respect

tg) itd ?]?e{t %ﬁb)o}( t%rlr’llﬁc))sf;a %gltgg%z?d ﬁ}ﬁ ﬁ%ﬁggl zfr&%)u%lg{) %)1'3 8}?}2!54 sequence.

Stﬁttelr Ol e hn@ssal masﬁﬁ@éffe&t@ RF 'tlﬁﬁ@e' afe aB3AKeh littlt‘i")q:onmderat on. One
het er ocycl yl oxy); and S(q 2)-(optionally substitut eoll

am no). [0051] The term' substltut ed", as used herein,
nmeans that any one or nore hydrogens on the desi gnat ed
atomor group is replaced with a selection fromthe
|nd| cat ed group, prow ded that the deS| gnat ed atoms

R "



Combi nations of substituents and/or variables are
perm ssible only if such conbinations result in stable
woanpmuyds or useful synthetic internedi ates. ACStUARI06/008484
compound or stable structure is nmeant to inply a
conpound that is sufficiently $obust to survive
roma reacti.on n]Xt%gfk Subsequent
c |IB%P

ec?ﬁ%?ngﬁ uging amotéoéle?ﬁm}?ggp 05 ghing algorithigs to represent the
lﬂémﬂ)cbrhb’aspblftb 85 teOifl. VinF&nRB6E kdlhGih toSHO ﬁ{dlﬁfr{%ﬂ% %a@ € g., spatial

nanmed into the core structure. For “exanp
lgad (ieraerek eyniplekist V&!lih@ﬁoi( thyohdﬂd dath, )cahkbel dét&nlih&d By 088 or more

0SS stitue nt of attachnent of
£aigs ‘i&‘g fﬁ‘ﬁ?eﬁ?cotdsr ths @ ‘1? RS %‘i iR, CPRjMBCan witht the pergeptibility of
Rp4tial Y mbHEP 3ﬂfec-[§‘§1 $i8EdRe u§é&3t%tdlzfs§ﬁ?}¢go tﬁ{t lthe . yideo data into two
cycl oal kyl, aryl, heterocycl oal ky OP Ff

th pee cathgmmss eSuelx pcrlmxﬂcytldrefaan ebk used én pres/pssxt pl\oeéssémg and
cIoaIk a het er ocycl oal kyl ,
hSmBiestipy ) CnarDe i hisies iriectioho it poRirels TR Ehagorithers. Content
exsdRERionYRo e
substi t ue% ?12%92%12 %éeiﬁé?ga% ﬁ%@g%r %@%eﬁ& e cqt&%at %’Iﬁ((& content
o expeet 1ny1p}‘®nm@eu@o dateefelpy,| esupdifoxe),)so th&labcoder 105 can determine
e wherein one or nore of the

uani di ne,
gfl? ?ﬁpa?%‘t%%rf&&e Ocaiien 1 Gehies aviarticudan lovelrail Kigpally perceived

_Qﬁaﬂﬂg baRsée’HFﬁ%?ﬂBe ctil’gl‘ﬂe{_%t Clg%gia@@%\%bbc%%&mm purposes.

ANREEORRES is MReCONRIRGi2 dE0Rb 2 pre@iRiniacd +INRC GBI or window,

SO2NRbR -NRcSC2R11, where Ra is
EY#?{??E@X eﬂ?%ﬁ? ope |S%°f?3fi|“{ﬁf§h%€@%t% I W@ES@BaSafF Ryit for determining the
Ot ANk Y tRHBS it A Lonall
onmenhe uSt% et oé;%llg/%ﬁf(ﬁ‘%& otffé? gb% g Fﬁlﬁ élntent classifications can
bptbhgdadn }thstlabfsnsttoatddmﬁlt}nWHHIdktﬁl 3s pﬁt:d:mé‘calbb/ythe human eye, for

subs | tut d a and optionally substituted
Sfiter Simple R SHodamberly FoORRGen  Mhimedia processing

Ebﬂlﬂ%ﬁﬁ'da}i bRWpRildiddt i%g %}o@co‘ﬂkelﬁyltygcﬁ Ergﬂ? @ﬂ% s@acmh@ and control - -

e nitrogen to which they are

Wﬁh irespedtity tfsutpctﬂonummd il eﬂc&]dmgyanki@ahkmim@hﬂg }ﬂﬂe lﬂﬁlﬂlmedla data.
mheregﬁsﬁﬂ ogélogally substjtuted group
unsub t ed“HOIPMATRARGRN ISy ca8 pide B@é@ssmgtmfoemeu@r (e.g., of

FBEBbloskkS FoR S5O 'T)?/et(}:l%\ggm it ci%% %&g %Fﬁ@f}ﬁénlf el@bs For example, the

i ndependeéent |y sel rom
MDé@Tmnponera rly%lS cﬁh dalcﬂhﬂeyhfonnhtﬁirﬁﬂmﬁ filyd m@ltﬁne@ﬂa data, including a

% | oal Kyl -, -0OCl1-C4 al kyl, -OCl-C4
rﬁ%ﬁ ’Xﬁg @ensm@fy anetgf ks}l)ph @812 Dogrvatue, mngaq;tkryapon talug, motion

\;lelgl;o';l 5( H?J%t%s&?ﬂlx kyl?y%ﬁaﬁ(@el%ﬁﬁ e?x%nl‘é) s)%he encoder

caalnm(nplhte ih&‘l )cgn tsNbrl(: Ctﬂnrs?ﬁff@iﬂa%b}t? hte nthé)rlrn;IﬁM@nC%oZm ﬁ&ét(i’ c1))3(c)x':so it is
subst i ent for heteroar -
afaxgﬁbleout retrwé %y thg cop fept vlees 1f/_|y1r(g¥fcgpme t 190 to determine the

1
S'P%H%)Q( %ﬁ@ﬁﬁlwpl?xé%al EINF% g@al%&? e texture and
mN(c(h’LeKthealahaj Iahd:@@h( denenyhe the- ﬂ@)@c@éerﬁ'dﬁéklflcatlo{l CI4n another

C(O C1-C4 hal oal kyl, - OcC
agp%&w tge C@@Qgt@iasgjylgg ;@wnponengd)% wmyﬁh%r comBaRACIucEAS processor

1‘8@'09%H%és)eaﬁ &ea?%%kg@? %ngf% 1?:'11%31%}3&6?(% nyl),

__Ml C4 hal oal kyl). [0053] The term
"sub §b§ ted acyl refers to the groups (substituted

al kyl Decpdarpdavigeut HY C@g/f@]néaﬁum;lm) c@p@nents to some of the
c()ﬁltégﬁéﬂ@ qfn et‘ﬂ&(aaéozier%g)u(‘e lbgmi) ltlcé%é e1ntra decoder component 145,

er oar Subst i
plmamcyledada& kephnpofir®) 150, Whemeiy coRPofikif? umo Spidtds86G467, and
to the parent structure through t he car bony
functionality and wherein substituted aIkyI
cycl oal kyl, aryl, heteroaryl, and heterocycloalkyl,
refer respectively to al kyl, cycloal kyl, aryl,
het eroaryl, and heterocycloalkyl mhereln one or nore

a = oy ~\ ey




-Ra, -OR b, -0(C 1-C2 alkyl)O (e.g.,
nmet hyl enedi oxy-), -SRb, guani di ne, guani di ne wherein
woneoemwoaspr e of t he guani di ne hydrogens are repCamsgn06/008484
with a | oweral kyl group, -NRbRc, halo, cyano, nitro,
-COR b, -C0 2Rb, - CONRbRc, - ODORb, - OCO2Ra, - OCONRbRc,

Mhon@%&%@a& %&I ?@@(ﬁ%@gwe% reqsmcgﬁlggded data that has
We& @raff@nitied [Ves Btw drR M40Pd, ﬁBﬁ‘ll !e eﬁxﬁp%k é‘[étf(% Cleoimunications

al kyl, optionally substituted and optional I'y
§Qt§l@tm€trmt1 é@l comhias degiy hsedHor resewhxgs(@tx) Enatetidata in COl’l_]unCtlon with

EthF ubtlt ted Cl1-C6 .al kyl, aoptionally

SRR D2 e g as loste O eesiving )San%‘lﬂﬁgtqa%fféﬁl external storage 165.
ERt@h A forhee ABLIRM b 1GNOS gﬂgfrlz.

opti onal | ygesubstol t u]%ezg Cl- %%I%I% yl; yor %Pgﬁggt?r %rr%mte setver.
titen décodegermpanenhildh it heeyd tardecadd anhasded @at aPredictive decoder

optionally. substi ute het er ocycl oal kyl group; and
SREPGIEGL ISCE Y s oy . Innaodsgr b+ ghe processor 167 is in

@M%Ic'aﬁbﬁ ev%l? lthé rlﬂ@lﬂ&@/d @@ﬁlhé(neﬁy bgh! Blltljcf e V\{nl h0%the other

nore, such as one, ree, sub
pma:ipprmdsem tlgcoded @Viaedl 10r drheGlodessdr kgl , caﬂF)yﬂfonn processing for any
het er oary

h?&'ﬂﬁr fb@i’oﬁﬁﬁ%g%ﬁﬁ del @étfn@:@aalwtaln ﬁcmgmcdecodmg process.

PH@Y&]’R/Q edﬂ%bder gé]m&f‘rfe‘é %b}_é&odﬁog?fh% ?ﬁ%l‘(ﬂ%g @J{Va@aorobackward

ateldy:lte)d,) as Mtd@l@ﬂs E)ﬂraaieky The sam¥ @313 Eémpdrieyits) L(sé‘d fé#decoding P frames
aI k éﬁgy gC 1-C4 al kyl phen%/“‘/‘%1 Yano nitro,
°d Bstarestionteqds Thdransaryh) multqlp ppferagpey, ad/ultiple

ﬂef&érll_lc%gf&lcg fg&ﬁ!&(&% @C&ﬁ@&h%ﬁ&%ﬁ@fl&&}enfﬁ fﬁajnes both in the

SW@I{Bm@eﬁgﬂh¢ bOtN(aneI%ataIf&w&a}r@(rﬁl(eﬁcelﬁ@%eﬁlok%b% in backward
- Cl- aIkyI)C(O)(phenyI), -C(OC 1-c4 al kyl,
“%I% FESphenyl, -C(O) Cl-C4 hal oal kyl, -OC(OC 1-C4

ﬁlalkgla 0&)3%2( CA%E%O‘&%&W?%%@@AX{ é crasn b%%gp?ayegélwnh display

c BRIl hEN pi )sfored MrSEREL niednaay KYD)or eXwintRBR@BYI6s: Display
(a1 hal o 0054] The term

and - NHS al k
SarpRREnt %ﬁn#l@é‘)&ymg?aéqﬂé@ Qfldh%ﬂ%@ﬁylgvdwwé ithat cpmtains such parts

é’é\%Mé GOMEY hhd
sou bsft3TL %’ut eg&%ﬁ %ﬁq ?’?Rv}]ﬂg@?%da’ Bﬁy PEGELPT &) Gap be an external
P@ipfhﬂﬁﬂ ﬂ@\l’leé k¥he tdtr&rds ?g??ﬁ@s@rpéﬂi@hﬁed i Ql@ccfﬂélr bl@vﬁa@ é £0 are more
r exal up to ydrogen atons are replaced by a
é“ﬁ%élﬁ“t”ggﬁgelp}‘{dependent |y chosen from -Ra, -OR b,
EoGink Feanfk (e.g., methyl enedi oxy-), -SRb,
guani di ne,” “guani di ne wherein one or nore of the
guani [@04@] hy dnogensicar BIPBEP |ldacidr, WrbdicAvd QW@bK&éi blocks (e.g.,
p, -NRbRc, halo, cyano, nitro, -COR b, -
@%ﬁ hfREOmPIiSegRE, OF Ty MeEON VertmaRnG Rcremdusafkce@@momponent) are

deﬁﬁ%sg%@ Hgfﬁﬁgﬁjgaﬁ;g G{ngfe,\?ﬁg’%gg 8rr gn erI ;gedlcted

frdms em $erogreopteforsatd Framiehs FiG.UE @da Ghefaén ﬁld&hﬂmng a conventional
¥[ﬁtl onal ly substituted aryl, and optionally

Bsrt tSHfl%'é Biefilerdata We'aHRthleh dapinie frafme glepddencies for a Group of

lE,I)[%ISt | éH}%S‘][d IS%O& tfqlg%lglm%?#,tfﬁﬁggec\{ by several forward

p'remetecb@rfy:hmesam Bae k¢ thehRpeichépsr PYAnrRIen a%}fé IorP f
opt| onaIIy substitut ed rCtllié§04 al}f() l; or Rb and Vlo}ls O%I Teme,

Ipsseof gy 10b gherP fromepilé mayrregultamea lass @fc;lhémlmatlm thaamay be crucial in
t teroc clo ou

FRAA B0 Bl PoHER, o P it B o B b B o e, video

unsubstltuted or |ndependently substltuted wi th one or

nore, such as one, two, or three, substituents

i ndependently selected from Cl1-C4 al kyl, aryl,

heteroaryl, aryl-Cl-C4 al kyl-, heteroaryl-C 1-C4

al kyl -, Cl-C4 hal oal kyl -, -0OCl1-C4 al kyl, -0OCl-C4

al kyl phenyl , Cl C4 aIkyI CH OCl 4 hanaIkyI hal o,

W N A P~NA ~ A P~ A




cyano, nitro, oxo (as a substitutent for heteroaryl),

-COH -C(OCC 1-C4 alkyl, -CON(C 1-C4 alkyl)(C 1-c4
wal2boslop9os2 CONH( C1- C4 al kyl ), - CONH2, - NHC( O ( CPATM42006/008484

al kyl), -NHC(O) (phenyl), -N(Cl-C4 alkyl)C(O(C 1-C4

al kyl ), -N(ClC4aIkyI)O(O)(pﬂényI) O(O)ClCAaIkyI,

-0 C,1- C1-C4
(f‘%{/ ?)rctheé%) I%X 0 eaﬂeﬁ%ef 0 C(g)éél(lf) ag}@p}g until ¢ I {tame 16, which
hﬁdﬂa@ih&blegmnm @ MLnext GRANH(C 1- C4 al kyl),
- SO2NH( phényl - NHSO2(Cl-C4 al kyl), -NHSO2( phenyl),
and - (Cl-PCZFrm"absoa(bkydn)y inter-smied  esdbiods)Memi Sexploit temporal
oup is | yal kox

t,1 tut | K
ROy o Sisbieh  airenl Rt eémt.r@aa@ung, prediction region

%&E&ﬂg;&g&gscﬁhg Oi(li@r cgs@%ﬂcezés B%#A}égl? egc{u%Fﬁ g)%sau ?ﬁthe best matching
p@ibl;pecdwgﬂedmegﬂl yazgmn, is &ndwn @§ f&icﬂ@—ﬂf@r&&ﬁadi&ﬁ@ﬁ err¥r)l The location

a such as 2-10, and _ for exanple,
é»? gw tglp glng @@eqt{oatr@g}oxa prk@%yef@rfea%frp@e ﬁg{db@mﬂ@m motion

e q T BEERKCIAS P Rrlot oot sed oSOty R e bonents o
thef @Csdctrol I0hendgrao upniaiub sitdit deesdligd pivkgss OTRG6he embodiments, the

wher ei n {3{: agrou is attached to the parent structure

p{:ﬂ,csﬁaﬁ B "9 1SCRAGRHE COBRANGE >}Jué mft%ﬁéh@pwcessor functionality

subsd t uc

SMPB pin%%&b@%té’c%&xﬁﬂé é}g nog ngdrg él{) th\é’fb‘ﬁ%‘f Emg&geélg% 0 ec(oif;reﬁo.

repl aﬂHMZ])y aFEmb3 tig hmelhhstﬂafidﬁmﬁmdedﬁahhpls’& bpﬁquFrame construction

from - M&D 1CZaIkIh (e.qg., .

R@Cﬁwanfé’a 6%&}91? ER0*- Rrgsess oo éncl’gdfaﬁuapmfenvm@rwrmade up of
ced

%‘3{?5 cI‘thlaclE‘ngvl\gcrkg1 ‘Qly%}% gt?% Slgfngép %X%ﬁl%ﬁf@ss 1nat§12sn %}P sjabitrary. A

m@oRblock @A @mup m&hﬁaed plesRand Irmaﬁmpimmp of 16 x 16

. -NRcCONRbRc - COPRb, -
P‘Iﬁ%%grs C"“S e IH@CBZ’F?&] 8-bihyminamee, vahied Y) M@S@&élt chrominance
t tut
‘Mlﬁése(@aaﬁcﬁ C‘B?Fﬁlepfsﬁl%cgﬁfg% gﬁ%ﬁ %O&lﬁg n'tsp?@gﬁ%l ?%;e(:? in a 4:2:0

, optiona aryl
@ntmat ivthere then@t em&@b)dompﬁben@ afh@eei sdrhsled HP/ 2 in the X and the Y
subst i t uted C1-C6 al kyl, opt| onal |y

i.onal |
&E%'PP% utéﬁncﬁr yheh mpgrabipakowanid, canpiss toft 23 dl components 64 Cr

&shsdRakYha 62 osen from hydrogen and
optﬁ)nalsly sug)ﬁsi)tdlg%;ndJ d]‘ft 1-C4 alkyl; or R and Rc, and

t he ni00d3pen Macmbiock 31Beyf cﬁllhenﬁf)icﬂﬁ@ 805 if Qfdﬂﬁ@éﬂ from reference
ti og?&@% %)st i tuted heterocycl oal kyl %Qoup

Hbg%lff‘e o% fesRatme RQIPS thap usigng pisbipe 1395. A seawh is made in

&Fé&%?ﬁtﬁfe%qo% 160@%%@%3@{1{{% Iﬁéjc? b tl{%ﬁ)d th\dt A8 closes% in terms of

nor e as one
Yn@epad dlbmallqes se ettt dndcrebTodil 3 Qﬁbﬁhg ¥heodady I1\1Iethc|>dks c|>f searching
y

%e%eroar)i% -Cl-C4 al kyl-, heteroaryl-C 1- a
i Desk Watmblodo@%o d@og{mw thosecgéyrcmaarmshyu 1meth include a)

C1 (@] %Féﬂ (S%Of% %@?Eﬁ‘%a?@e{%&s)%& "g@e%ﬁujrr‘ent macroblock 315

anlH(cBdrer(ot pﬂcklyd: B.10-1hdedbledk sl By yninfisei A lSkY Esﬂﬁ?'&yls)]uared pixel
EH(C 1-C4 al kyl phenyl), cyano, nitro, oxo (as a
difipepreshiagd o BRNIREIBEQsA A Fate diStoptign se@gp@Lothess The location of

F 1')()1’111‘1 ]%{r\ﬁgéf%t%%fce@}c%ﬁrigr (; Ps’enf:o%]al 'I'S %](')—ti%f{ vector 325.

RdﬂH@ﬁ@) piehea)d1D, canNeCan PArrahieydr) CERGE b4 ﬁ‘lle kdé'c))cler would have
N(Cl- C4 al kyl ) C(O) (phenyl), -C(OC 1-C4 alk S’é
f?cC(@&tr%%ynnor P IcopATIRAI0n a P yaurTenOiDIE 3@5:4 d3dsty|match1ng

Iﬁa oa l f%b gl E&M ts%gg}%gﬁ%g}gﬁblg%% 30 (:L ifference for each of the

- SO2NH( phenyl ), - NHSQ2(Cl-C4 al kyl), -NHSQ2(phenyl),
and - NHSOQ2( Cl1-C4 hal oal kyl). [0056] The term
"substituted amno" refers to the group -NHR d or -NR
dRd where each Rd is independently chosen from
hydroxy, optionally substituted al kyl, optionally
substituted cycl oal kyl, optionally substituted acyl,




optionally substituted aryl, optionally substituted

heteroaryl, optionally substituted heterocycl oal kyl,
wablkbwwgeme bonyl , sul fnyl and sul fonyl, provi de#CrThar006/008484

only one R may be hydroxyl, and wherein substituted

al kyl , cycloal kyl, aryl, heteﬂ@cycloalkyl and

[ oa refer res tivel al k cycloal I ]

aFyF SRLED, SRRl i FiculiamEieaias o1 tEhbeROichD. Besidual error

fB?&DQs &déabd @I&h@@ bcrie EQinEXAAPLEN (BRTH 933 én@%ﬁlg,ﬁ Q85ized 340.

atons are replaced by a substituent ‘| ndéepende

choserl0044m Qlamtlz&ﬂm 3400¢4@ be G2rfardnied! thPro(ide Gpatial compression

| enedi ox uani di ne, guani di ne_wherein
gﬁe ?%f le &?{10 tivg gwah P’gﬁo Fféth?;}a%é@ﬂ%ew@ﬁ@me@bwhﬂe allotting

Viﬂh&@ b‘i’ts k&ﬂﬁr@{vkﬁ/éél&g\lﬁl:@%eff' %&heﬁ%@ &%M&%Q@Mmdual error

ﬂ%m W1ﬁRuﬁﬁﬁ1RapctoNR@£@ﬂRbﬂerene£§2:Rbe 310N RGing information,
g?%g - SO2Ra, - S2NRbRc, and - NRcSO2Ra,
v@ﬁf‘er%l &q SERIBELON  RBFASEHINEORHITPY JnAsselleelt el 5c1. Ehe encoded

a |

stﬁggli“?tt“g’?%dé’ ttgliéngg'?féﬁckgtflﬁgfuc r)é bse gfg%e?nﬁ)tﬂi 2nght Yurposes of, for
cptinpleadtrgr wubstiont artiedg€dn@acahdty) or t@pimdredldvyr network 345.
substlgf d ar and optlonally substi tuted

het er & eR&C?C@da%%t&? fePBickpE Ygerideal grror 330, along with
QR !

SIS 1486 9058 9 Sl Al B n

optadendidl yses ab phittoft £deforhes daye! foal dﬁ]ﬁbeq@éﬁtumotlaﬁl @stimation and
where each % tional ly substituted grou

GRLYBBLRHPRY 48° GRCqdsHEPLAERIBEY e Wﬂmeapé@ dgreder derethisr P Frame
r

%gsptg%gigﬁt ??e g ﬁl&t}%ﬁé@f I%odr%g%ie?% gﬁgﬁl?/ ﬂ’ lSol{ﬁ rﬁlfe encoder and decoder

Nelr]a'ng avith the anmk +&krende pickyk- Thb &éc&jh@talﬁcyion rdcebé whether done in

al k 31 ?4 hal oal kyl -, -OCl1-C4 al kyl, 1-C4

ar I?i)/ %5 91 turthes intor- %ﬂd!@gb OO a degoflerz4s ﬁ@ﬁ@éﬁid(wre Reconstruction

'(a)lpél;’l l)”lNﬂ_%ﬁla_ll? %% %t a.EtX h'é»f@lﬁze&li% %ﬁ.mgﬂ&la ?%{18) & p%ure or frame

eﬂakyk Heargy teferenddd) Gs le@ﬁst&hhdwd thfa:yEﬁoodW %ﬁltlﬂéut doRfficients are
%as a?§ubst|tutent for heteroa oC

O
apsoilfgen 2R Anyerg DY @ '}<’y$§5 ls-mmcm(ex.ijr@mung in

ﬁéé@ﬂlﬁ& )0{ pﬁgﬁ%cted\lﬁg@a&r% gé? algé%gy%eé fpofign VF?(t)?f )325 is used to

m@u@lﬂ@ azkiekq»y )reeg@)s(r@dtecnylbe)st mﬁé@mglnﬁéroaldékl 365 GaOlfe  already
C(Q Cl-CA hal oal kyl, -0OC(O C 1-C4 al kyl,

reg@s(tl% e%@rqp)ﬂa )plcturgcﬁpp Mpgtructedg@g@j -eqppr 360 is then 'added to

@k&‘é’%ﬁ%pﬁ)e%e; ?%M%W&%Scé Fc%rl%y }e?ﬁp%wfg:ﬁl eIH§17cfr5)block 370.

RecbnstiHSeR (rakroBlbck 870 @lak Yk JstoreNth BR6S), ﬂlS@Ih%/é@ﬁﬁfebéhdently or in
substituted acyl, am nocarbonyl, al koxycarbon

QUPIERE Wity Qg ersta%eda@a@&wm Iﬁ’érl@‘ppﬁss‘f%@fﬂ}eﬂfm image
E aMemsdppstituted amino” also refers to N oxides of

e groups - NHRd, and NRdARd each as descri bed above.
Nemxnmtélamfamlbﬁopmn@mediamatdreat ment of the

correspondi n mno group wth, for exanple, hydrogen
per ox[@éﬂor %ﬁq d‘rtﬁp%lb gbcbmfémcofa% p@htemhéaqgrfymgrcomponent 190

h r.wth rea
Atbbnbd i BT 2l LR iees koo epBat 1 inetygenp complexity
&mﬁﬂﬂ@ﬁonﬁ@ﬁféﬂh@ détetmifleWpttial ReinpRiey réﬁ@l térhﬁHrEl%mplemty of
optical isonmers of conpounds of ~Forimu
makwaeéataaﬁui s o assoginter @ extiie velik. tolthe Blba:btab complexity and a
S,.. £he _sin een ntlo rs_or. di astereoners,
RO NGRE S P edoPR), SopBRtLY it plotsc fia W Shooded, the

(&ﬁl}!dﬁmﬂzfsmﬁylﬁg @bﬁh@ﬁhé‘ht QQO%trfewafébi&@ss@& ﬂlfbﬁna’uon relating to the
racemates. Resolution of the racemates can

acconpl i shed, for exanple, by conventi onal met hods
such as crystallization in the presence of a resolving
agent, or chronatography, using, for exanple a chiral
h| gh pressure I | qU| d chr omat ogr aphy (HPLC) coI urm. In

o N o




in various tautoneric fornms, chemcal entities of the

present invention include all tautonmeric fornms of the
woanpmusd2 Conmpounds of Formula 1 al so i ncl udePCTSE@b/008484

forms including polynorphs and cl athrates. [0059]

Chemi cal entities of the presdft invention include,

but are not to conpounds .of Fornula 1 and_ al
r

RACRE G}tl‘? é%fm Jptmel Vor Hhis fH{gimeasion can include, for example,
P r C 0

Gl n*%‘%%r GaRkaD i el ool JEOBRPHEPD. and sum of
sbbdlste differeates(SADRR| &t apectivhetoihad RIFdbrnAiIH i€ xeSdetermined by a

prodrugs, and m xtures thereof. In certain

SREsereRws(for %@P@owﬁo@ﬁa@ﬂ&@wn@gd%@wwem 187 ip Fig. 1), the
l. I C

LB PUARSRGP LS GRS, Sl Biqd BOGRion

encorrnae@]pharmegeaeml cahltimalic emtaahioenc&al dr%, oS @horatseGuences of

chel ates, non-coval ent conpl exes, prodrugs, and

finRgssy 65 framep e bipchy e eap dathrelan yp Hee bblchb PEpixglstfer processing.

SRyl 0k LA, A0l A | ROLRRTL e vt o

Ryaltad de@iteivithisal frﬁn&b e Scanék fist mamm plait & undRghgiidi@ low changing
sal ts; as well as salts with an organic acid, such as
Eaea, ! umaéla% and fofypmiagrce MaY haye dow speal remwlexity. The spatial
a . L
SR 245bA 0 AL S T MRS LRSS iy s b
4l irmhisadspectsi aamad exsuﬂménﬁhklaﬁﬁﬁtrﬁ: Slled TS, aGedhaiks ®alculated for
FKII)&;}Q)n-COOH where n is 0-4, and like salts. _
SpeR blackyas  danchiag eaft foedl| spptialceqieany ené ambagns lighting.  Ordinary
Sk ‘flg& %?n[lsag%"%rren %ﬁﬁrrﬁq&tte%mm%deg ?011 lgSH’?ﬁ %aﬂgﬁ] fr@q%%%%é&#te s and lighting
afldidohmast dhﬁrabi&ﬁsmmﬁbwl@daloiﬁna%@i it ltgkeladvan@pé if RBEl haman visual
an acid addition salt, the free base can be obtai ned
l§§/’5tﬁ85| Ay niEbar 96| gnsiBvitnmetties at dnewn tforspkiag sivgntage of the
r n di
fers%x?c?lu alr Slon o phoéf?ﬂr%é h%&ﬁ%?iﬁ??a}}%g&t%%p ﬁ%?oulaa)&: Psred with method
ﬁa&ﬂﬁmmnmgbﬁ produced by dissolving the free base in a
sui tabl e organlc solvent and treating the solution

with 490484 d, Tempaeat SoTRHEELywist h beesdvienmi whigh is used to generally
d addit
&%%g Lg El%aflf.\%é of rthee{z eIVf:l 0%1 a8 al l%lluwefls ac:l é% 8@ r‘ﬁ%m ré:ncede between

\fﬁhie@l#i aS¥ldnes of fraﬁlbboS@ér@g I(@g képlend@Y0of T e vidko data) with
prepare non-toxic pharnaceutlcally acceptabl e addition

diffle or nPOMELIN Agveh 6t lowy sﬁ@mpéa preRlexigs &emommomplexny can be

i1t ent i
Sl OF R AR FRiorke ROLER et b o 0P Rfyegtor anc
lhe Jie dfedbsplufy pteaiferdnasd BEOReR Hhe CRMO UAY Sndthat frame (e.g., a
becone conpounds of Fornmula 1 when admnistered to a
ﬁﬁ?ﬁ@ﬁ%ﬁm@ﬂb upon netabolic processing of the

5§g@@nlgf%ﬂglﬁs of prodrugs include, but are not

te, formate, and benzoate and |ike

deri va00499s o8cérencChirRBadet@ioHRS o ﬁé&&ags s@p q@h Qhy Gfideo coding
am ne groups) in the conpounds of Formula 1. %

Fystern ot tasinlallagently cefiserve tits withwug mmr@bltsdqytlmeytmg an I frame at

ot @l frd BUSKIE oS RhorbuRPisdiN » St Sragemcan 5 detected
%ﬁ’di URESReqiat Bseaf tﬁav&a%e§1asélﬂ@4tlle;ﬁl ng nonohydrates and

hem - hydrates [0064] The term "chel ate" refers to the
cheni ¢@050¢nt i The feongthed abyOPan bedoul eratuigbro ofduae the efficient loss

FOTBRIE LFrises oo b Anag oo it eh bebisPapReadr sidecoder,or

chem cal entity fornmed by the interaction of a
conmpound and anot her nol ecul e wherein a coval ent bond
is not forned between the conpound and the nol ecul e.
For exanpl e, conplexation can occur through van der
Waal s i nteractions, hydrogen bondi ng, and
electrostatlc |nteract|ons (also called |on|c

F A/ ——t . Y L s




attached to a second, relatively electronegative atom

(al so known as a hydrogen bond donor). Suitable
waypadiemgens2 bond donor and acceptors are wel | un#erTaiSeme/008484
in medicinal chemstry (G C Pinentel and A L.
McC el | an, The Hydrogen Bond, 1#reeman, San Franci sco,

1960; . R _Tayl or_and. O Kennard, " rogen Bond
éﬁ@ﬁ%& Wp?lﬁ%‘?ﬂtglélrﬁ itgny, Q%aﬁwg‘al?dﬁc@%@wgﬁ &ramep &1 baINTRA coded
ReS@8k&HRe redon. PP 320- 326 (1984)).[0067] "Hydr ogen
bond acceptor” refers to a group conprising an oxygen
or ni t{0@Fdn, Bspewicttdl strammimgywidao systeni, thioganmuh@htidnSchannel is
sp -gybridiéﬁd,.an ether@gé ?en, or the oxygen of a
Jvatlydmpared bR bEaTERES OF B f/ oftrs- Wiers tonplageobEampob Ayl MBs may
" C .Ni e . :
P canllf Wbt B Mk B RingMrperience, ) gule of thumb s
toms@aiNTRG eodingompittungesr portiandref picaaey thaghas Rignificant change
%ontqhggn a ring nitrogen, [0069] The term .
A\ g B%H HFIOYSPIGIREGHOT PR SOHIONS. Higge regéonggapnot be predicted
[ : I ar ..mi.efy f

SR o SRR IR SRR TRABRR, 8) may be exempted
ifrom BYTER rodihg aschaiynysrdn tisuwnteas of chunbeltinairekenBthose fegions are

el ect ed hq;nacophore can have nore than one

KB HenfUEher TEamR &g REORASAtiQN INFR Ay sorlingi asnt by ugsd tneeduce error

§tf. (or enzyne) and an antagoni st, agoni st or
partiral agonist of a second receptor (or enzyme). A
t her ap@s2i c dbentegivan thanabedie HRIMNTRIA GPdaed can be classified as three
phar macophores, which can have the sanme or different
GREEMET cal activities. [0070] As used herein the
r . o heal. p y NY.ND :

(B g e pay i Ry RN 3 Y DORNIRI oo
foagthenprsviofis filhec ubedlyatabadhiab h & atneraaoRemebr0 ISieBE content of

fragpents of nol ecul es. %0071] The term "active agent”
ihese ramies i5 differeatalrem ghatioé Hicoup views frame.dhg aliupfzssene change frames

PiPbPGicBald AGtdaldsy- | n certain enbodinents, an

"active agent” 1s a conpound having pharnmaceuti cal
(@)idrossyfadingrane verp blewastedCdian esaTRR tcatdByrylificlades slow switching of
anti-cancer therapeutic. [0072] The term '
8GoRET Aprallyicasier\py cpmprter prEocasIEAL camerashetsefradupl blending of two
Bty 1S 1l ' S a t effectiv :
SRt et B3 B Ficke Bita TRE RS A PERN Vs otk i fenss o video
poding.delodot lermppristivs dagn@f felucutlR Bitra@NBf tHketfties Adffectively.
ngéﬁns, sl owi ng of disease progression, or
Eff"é tROMB# ngsdtedeapgatgd forghesy utically
feGidryY R aiRHAt . syfficient to
g’éc rease ﬂe gggh%;gggr‘g‘?gafsﬁ&gghgl sgggtée frﬁg{é}b%nﬁ §i° & pycgure suddenly and
swifiil yoilsually dfe dairdticncdfiadainera flashEghtE s eRdreaitheRINthS tendporal masking
t herapeutically effective anpbunt is an anount

durptien phfte hynieyisian eusivae (HYShpvliak is typicadlydsfiopd tobe 44 ms.
I ' j | f t Oi
B SR, TR 08 Y ol A MRl T s o

therefere itindyl @MbBleatyed @agistl9 BedaliseSBBE aSHIRALTHRB Sarot be handled
t herapeutically effective amount is an anount

<ffgctively orith metige compersatipe and theyrare bad praséationl eandidate for future
r cel ' rgani s detectably slow,. or .. .
BARCETRHE S5k e e 8PS R FSHRR Y BBt rciency o

fmbediareet S, a therapeutically effective amount is an
amount sufficient to shrink a cancerous tunor. In
cer t ali0fS3} r c WMbemaanesf the pbevedmmesudré detieeigd fa shot ewent és declared.

t..present s t of being affected. I.n some . |

SRE <Rl 35 58 pRi G AT e dimofSHeciheBeing ity i b fiog aid video
€Nt GérkcleMhidxing. DRMAIRUNhosH I GIRALINEE hBfefibRMw.
significant increase or significantly reduce the

detectabl e | evel of cancerous cells or cancer narkers

in the patient's blood, serum or tissues. |In nethods
descri bed herein for treating allergic disorders

and/ or autoi mune and/or inflanmatory di seases and/ or

ey T . T




presenting synptons of the allergic disorders and/or

aut oi mmune and/or inflammtory di sease, and/or acute
woOonbdezayme ory response. I n certain nmethods desecthsenos/008484

herein for treating allergic disorders and/or

aut oi nmune and/ or i nfl anmat or y5di seases and/or acute

infla actlons a therapeutical |y effective )
anmou n{mﬁ%@ € b W Erols ntpr%g?qsiqde n‘f’lt%/ o apriddiifeetigpal motion
dotmpehakirert %@&é@@%@ery BxB BocRBP Lg{en?ﬁﬁﬁlrekﬁfh leEs i wo of this

or cell type in the patient's blood or séerum
é;@mpgugosn atljzontend plifeuingeinirsesa onben ehe paitc ahd yme in the future, as
gl ff I_ﬁgt}gf is an anount of a chemical entity
S eﬁléa RS RPHQY CAMPENSALeT Bordrses apetiop Wé&f%&@bdlfference
tfieri @Cflok ¥ "
enbodi mentlésry gqcﬁﬁlgﬁégtitéfeg gﬁn% %gcbteleség@nguaﬂte thz g (SSD) or
awbuel abfolute ddiffericoad (2AD). th’dheBt: losoest Bere@ilily, we use SAD as an
SuffIlCI ent. o S|e%n|f| cantly decrease the nunber of
BHUBPF 4N Uy, br exanple, in sone enbodinents a
t hera caI P of .a
chom ea bt i 10 Sedarriadn Sars odS NIRRT hoSl
decrease the | evel of anti- acetylcholine receptor
anti body in patient's blood with the disease
myast h&nfaiﬁ@m s. [ '3}y The term "inhibition"
i ndi cat eg+aSAbgni fi cant decrease in the baseline
activity of a biological activity or process.
“Inhibition of Btk activity" refers to a decrease in

A1 50 b RIS e
hep&itively BIsBOMIY Be %@teﬁrlﬁat‘%ﬁé Péﬂo'iﬁinﬁgr g&#flalhpa & ?851? 10 Gumber &

of the at | east one chenical entit e decrea

tocprievént ythertigi vive-tgueerd’ derkdve THé Ih@ﬁﬁndtdiﬁ BEAE41tHNs ah étBQ)alance the
@ﬁ%ofgl? with Btk, or due to the interaction of the
© uRify iy the deorgmatari BeraeNeewds, nf thietineines famepthe current

r t
B 6, RO AL edadeft, Bl se 0 Bt Yot 2 9By 0. s
creertba st vBicklcatitiby igénerdiyrsdi &6 GhbtyadoiWongrih@y.t he Btk,

by causing (directly or indirectly) another Tactor

t odeck09aek BtWe alsiolfmdt the lmmﬂa;lce( Histogednh wf every frame. Normally we

(?e%g{vgtgﬁfnlag% g@ﬂggfe(f%epg} 18| tt &?tg j Iﬁ%{k g r@;;%ghcel c?epth we can
s%ﬂheVlhdrﬁbeiﬂo? Q)lﬁsetﬁ)q{eslé R SRSE" MRl Fod R FPIII% & él?{[ﬂ?tebaluates the

activity in a standard bi ochem cal "assay
la&tpgmmﬁﬁ;femem as the ATP hydrol ysis assay descrl bed
bel ow. In, SOne enbodi nents, the chemcal entity
descri be rei nAF | C50 val ue |l ess than or equal
to 1 mecr cnrS ome enbodi nents, the chem cal
entityl has! an I C50  ue | essn@g‘a@) or equal to |less
than 100 nanonol ar? ‘¥n sone e diments, the chenical
entity has an ICSO val ue I ess than or equal to 10
nanonol ar. [0075] "Inhibition of B-cell activity"

wiglens; isctha ndebecoSHotls iB-tBe kT bartdr\thd Yredfoud e Ghd ¥ is the

|ng|re§ respons to the presence of at |east oneé
plogks ingthe ¢ e@e fp1bel chserdiframe; ehdiViiy thettotal hember of blocks

y he ab ce of. the | east one
54 i CRvidisB ik Tnd BiskodSud SRR Sehipht ydpe angmigitame are
disjoint) eheahi Re:cz. i nteraction of the conmpound with Btk or
with one or nore other factors that in turn affect
B- cellP03dt i vAnyabrpmoseeie charigei frioe infdeBardl if the tnext tajterion is

r ef. vabl e inhibition of CD86

S%(%fr%gsagsllgﬁalra&}edamgqa%dard assay such as the assay
descri bed bel ow. In sonme enbodi nents, the chem cal
entity described herein has an 1 C50 val ue | ess than or
equal to 10 mcronolar. In sone enbodi nents, the
chem cal entity has an | C50 val ue | ess than or equal
to less than 1 mcronolar. In sone enbodi ments, the
chem cal entlty has an IC50 vaI ue Iess than or equal

a NN T Y- ] ~ . o o



receptors for Fc portion of 1gGin the formof either

anti gen-anti body conpl exes or aggregated 1gG B cells
wabhew/osnsey nenbrane receptors for the activat edT/US2006/008484
conponents of conplenent, e.g., C3b, C3d, ¢4, and Clq.

These vari ous nenbrane receptd6s and nenbrane-bound
innunoglo%ullns have nmenbrane nobility and can undergo

redi st b ti,o appi ng t hat initiate signal

trans X%%Q%g? gpcell acélg?py al so includes the
synthe3|s or production of antibodies or

iwheondgd @baeristans chdsembyapplafation,read &1 és sthndsheki. Oad simulation shows

the B cell series and have conmon ructural features )
é\% Atriacprlal sarhieve Bparkd qt?ﬁ&@ﬁd@rff%wq% df Hhsseyrent frame is an
i IQM @Bq r

tahlglpﬁ)gése?lg Cgé tfg uct’ lﬁtrléalﬂg Pﬂl eren esa%gf t%gll%?%ﬁ Sﬁ%ﬂ WE call M the
chai ns including the am no apld sequence and Iength of
tsbenepbhygresttengih rottaicnTheAratiobedices be esad pistead ofnt. i dene so that the
may be detected in all or selreral classes of

obu |ct d.to a single class
PR BonRaidst o fhe APBYIR P S PG T Do beor
aut oi NpoE%g anty Q%l@sbenﬁﬁteh' fﬁ‘ﬁWtﬁ@ aB&VOREteki®n OfRs Ahe Tuminance
several classes of immunoglobulins. For exanple,

hirsegramsiiertaest binsa famlindaodiags Rt:t‘muga)o e 18pi¢ tarobe seen that this

r.eco n|ze M |nnun n, but .can al so :
SASRBES P P4 STEHRSETRR a5 Chrell pfe-emphasis. The
bV L IBecASS) the rhéte sksOis| CHnlHEed ByS@E! @fctn. With this pre-
events leading to B cell clonal expansion

epwbhiis, demanyolnljrger than grde eurbwpt Behy dphge istdegectaddf the threshold T;
dlffEren$|ation i nto anti body-synt hesi zi ng pl asna

¢ L Which takes place in conjunction with

antig ndi t Y, | S ot,her

cell s?m@a%] @gblsﬁﬁ?gikl) [ %nd:o(%tﬁég- QSZ(I)V? géraé‘h fcgér%élb ohﬁ detected if
rig f<eVls< Toforr nlekivaih nomberf ofroatindces dtaines, where h or athkeshold
B-cells, such as cancerous B-cells, e.g. |ynphoma

B- cel Q060 d/ Te dawntbsaniesm Rishhghtnaventsowe daseasedhe luniinance

S. te ‘i nhibiti f. B-cell iferatio
%h%gssrpe%tatéﬁvs SFEhernt: woBRliaCerat Al rpdes ghe Tuminance
s‘i@%blﬁ to 8hifhRY brightdtl dide? TOE reRt MitkQon EMHBe Biposed to detect camera
i nhi bition of B-cell proliferation in vitro would be
dhghlighgeyemicant decrease in the number of B-cells in
an in vitro sanple contacted with at |east one
chem cal entity described herein as conpared to a
mat chgd _s@np otycg S tht cal
entltg?lég) hfd%%l{ IE% |t$%%£o BﬁggﬁFﬁgaole%rgtlon
also refers to observable inhibition of B-cel
proliferation in a standard thym di ne incorporation
ds a3l fdchieve-goetl|defpctidn perfcamiaucr; Beohasas 1o echades$A4D values is that

gg@?‘@ﬁ%ﬁg@s i e%ﬂ?)s@](g g{slfg nﬁg E‘jl?e lgggrgﬁn%‘? g%grlce this frame
P e ﬁédlcﬂeﬂ ﬁ&ﬂ%sﬁﬁ%&idﬁemrﬁpm&ﬁfbncﬂsm 6&h tﬁ@tfbfv%}rd and the

has an val ue | ess than or ‘equal | ess
hmdﬁwnﬁﬂawaKMn sonme enbodi nents, the chen1ca| entlty
has a 0 value. less than or equal_ to 500 nanonol ar., .
[ 008 20041 o) RefFGipe” 3einart diG ol PLbpuElr 1 GPEIESt Gassiication
%Sﬂgbﬁe%g 109 RGH SRAG4L fdﬂcf&f dati?y % %&!@ﬁlﬁ%ﬂﬁl@tl&@%&ﬁ&eﬁd the sum of
Al'lergic conditions inc e ‘eczenmn ergic rhinit
@bsotwie ylziael diferéreesr rypiratipcdthal easddermecompohemtardaa calculate this
|ves? foQ aII&g gi es, and ot her atopic
Adnat °8r?§‘ o 1 fnihe coniprgrcdaspification empraBentoi90. The Do
the respiratory systen1character|zed by inflammati on,
narrowi ng of the airways and increased reactivity of
t he airways toinhal ed agents. Asthma is frequently,
al t hough not excl usively associated with atopic or
allergic synptonms. [0084] By "significant" is nmeant
any detectable change that is statistically
S|gn|f|cant |n a standard paranetrlc t est of

. g R - s o ~i: 1 a s —



whi ch inhibiting Btk kinase provides a therapeutic

benefit such as an anelioration of synptons, decrease
wonowieemse progressi on, prevention or del ay oPCUiUSE2®s008484

onset, or inhibition of aberrant activity of certain

ceI | -types (nonocytes, B-celld/ and nmast cells).

Tre t .or .treating neans any treatnent of a
(P LER 1, 0D RS b6t CRITPBL ok orppaeEh i ThgF isdher component
djfsueeaéﬁodérh@som  fEptstAggyne clinical symptons of he

di sease not to de el op; inhibiting the disease; c)

sl ow r{QOGﬂ] ar rAdstrhatiyetyh eon:tmselrammﬁﬁ befused fimidé@imining the spatial
is,

s ﬁ nd or d)_relieving the disease, that

@ég@ Yt %ssﬁl&ﬁ eAMtigst; Fition fos ash arasrobladel a frame, are
it t

SR e %a%Ffﬁstg%l?‘EbﬁB%J T 3SR AR bsc s v

Jlisiraved Wwith respec X &k neighborinkeadtslbadsFIT. Sill@strates a group of nine
[ nver]qt1 n.can be useful in both human therapy and
\Pé&tcé‘? (/1 ApSOcEATS ets; caglo mRackIblnsdi ird X 1) Dirls. pi represents the
&gt 4l n s [ t he tient
1 huma ﬁ. g?i\éé;]h dﬁ‘)?{:}%?igﬁ% le%b H‘{Bgsq %%]E f:ulatl ? Qr macroblock five

¢6Bsk thefoenter aat®baet bileysis cblaeﬁedd darr@/th@l eslldvin@forh@fst

one chem cal entity conprising a pharmacophore chosen
fromradicals of Fornula land pharmaceutically
accept@bl=ls it ¢5/ kil AMBLUMHe| at esyhenoi= do¥al. &nt (Eq.
donpl exes, prodrugs, and nixtures thereof, wherein *
represents a point of attachnment; R3 is chosen from

et O MBILYNEUDSbidks et thed hidal |llﬂiﬂ?1}ihce E&{tfa‘spfﬂry&aéﬂglock five. The

i sopropyl; X is chosen fromCH and N, and Rl and are
|Cﬁﬁ%éﬁ@%quymé¢¥©b1@ﬁk8f L) % grercaldudated 1ralakg1hula1amdmner The

t hat OR 1 a
o b B A HEPREE B bt o s
Ieﬁtﬂﬂlif&ﬁé‘ aiffel MaeHIER ih ROT-hve! rﬂgaeﬁandiﬁi BiaticAntd the contrast ratios
fluoro. In sone enbodi nents, Rl is chosen from net If

gh thef nipe Peaceahipoke iy alshgalcdgied ant procde aamndntamnbﬁthemmoum of

S from.net hyl and fluoro and Rl is hydrogen.
Ik/%vgsi{:)b?‘re%éeﬁ%ura ?gé/hﬁn&ehd R2 are independent!|y

Dﬁ?ﬁ’mﬁé Q@oﬁ%schhmasﬁggatfdnqgétﬁc [ 0090]%{: nltsomi‘

emboCYaURaY S onfent -t : . .

zso-p?opy’. I'n Some enﬁ?aﬁéﬁ%&&%ﬂ S (%/eeerr;?’?rgeﬁltuﬂn.g Gogtrast ratio

yales, greodindant devidfidn] andzsfvampe diffekenct mesitde

l%n‘b b R3 is piperidinyl substituted with one or
%Fﬁ l‘ieﬁ‘é@fféndently chosen from ani no, hydroxy,

opt i 0[““6[4}’ SUBRL It a# q%g(dt%@[ Caréklxﬂ c?eg%lhg{&%n dhodule is the Frame

substituted | ower
Bffereiqremetsic dﬁ&uﬂz&ecblmmelpiep’ryd:essrﬁt iras @ra\rﬁe ﬂif@éﬂctelih&ﬁc gives a

Wt h OQE E (& %“é)ﬁps I ndependent|y chosen from

BRSSO ae ggre SHvee Q| conﬁ%{uﬁgqﬁrmmﬁsdqamn@fmwcoum the
Y C

PTG Yo e SRRy L POTSATE MBI g cncey

tﬂpmr?gllteah RS sumad mbmﬁetﬁtdlﬁfe@iém@mlﬁ)ﬂ?ﬁwaéﬂ tfh@,h r&tﬂ@ibﬂﬁﬂﬁ the current
nmet et nmet hoxy, r oxymet met hoxymet hoxy,
giﬂd‘g&(ﬁf{é| 3, qq{n}g,quﬁ@t %Zgﬁy)odﬁﬁgm differggce glso provides a measure of

&gg@glo%ﬁoéu echa?\?ﬁgf%lbcgﬁl% Wl X 1s G NI some

ment's n-certain enbodi ments,

t he pH@SERCOMRr exdrtple Q3fph febricd dARGERRN meAH ﬁé‘dedt@n the motion
farma chem cal entity capable of inhibition of Btk

ipfrmafiph seqgi @A JFomn Rare provepsor aaicatallymsrararyg swtibpegmpensated

ljmtt EC&%EP}%%\/ ?Allo@v@? Tﬁé’ délﬂgélrlgcl:etr %egg&sag b%%ggtlonalemotlon estimation

and thus bidirectional motion vector and SAD information is available.



[0092] Also provided is | east one chem cal entity

conprising a pharmacophore chosen fromradicals of

weoeanwwvgosk Aand phar maceuti cal |y accept abl e sal PET/US2006/008484

sol vates, chel ates, non-coval ent conpl exes, prodrugs,

and m xtures thereof, whereinlIBl and R are as

descri bed above and wher ein R40 i s chosen from

hydr od@366]hy dFeme difisaace agnegaented Ryr ol LMV arach sigeroblock can
teroaryl. [0093] In certain embodi ments,

%%%%ﬁ¥% osenB§?0n1hydrogen and | ower al kyl. [0094]

Provided is at | east one chem cal entity chosen from

conpounds of Formula 2: and pharnaceutically

acceptHHPMIardagio AR ftexp (-TeiRel. M¥Y 1 non- covalaned)

coree dKeés, ScmamimmjﬁM\é\nd MVth),u BAD + mEneSHDn, WrdP®i whée SADy : is

o PARES T el B e B enhy b s A B bR gomputed

hﬁirﬁi&%y‘bard%feﬁm@@%%g froma coval ent bond and
CH=CH . Qis chosen fromwherein RL and Rl11 are

| n depdfO&it | y Oa:th @setherf appmoahly of egimmtinG¥rabe diffksence iy calculating
haloalk and R12 , R13, 14 and R15 are each
qg gﬁn from hydrogen, C1-C6 al kyl, Cl1-C6
haloalkyl phenyl substituted phenyl chosen from
nmono-, di-, and trisubstituted phenyl wherein the
substl}uemf§A£be i ndependent |y chosen from hydroxy,
nitro,” cyapgapam no, hal o, Cl-C6 aES% Cl1- C6 al koxy,
(Cl-C6 al kyl oxy) C 1-C6 al koxy, @efX | uor oal kyl |
Cl- C6 perfl uoroal koxy, nono- (Cl C al kyl ) am no,
di (C1-C6 al kyl)am no, and am no(Cl-C6 al kyl),
hetees SADy land SAD\ b giei SADed thefaewarlr atd thbbsakvard difference metric
di-, and trisubstituted heteroaryl wherein the

nono-
JEPSEtitelie ﬁft gogidebg M@bmatj@ﬁtdeyorm@g@ ﬁommmmawlmsmve number &

t
At R By o0 el B 0 Rt o RGPS etnce e
féﬁe@ﬁ)f@@éﬁﬂlmmﬁé #Dovhindteno- (Cl- G6 al kyl ) am no,
di (C1-C6 al kyl)am no, and am no(Cl-C6 alkyl); and Z is

choser0968m qu dra lfllnsi thesbeningnee ddstpgtamydﬁe&ver}afmhne Normally we

t [ t.ed i dylidene; IS. .
R G e Rt b B R denilapUgfr B B i Binange gepth, we can
Rydihe $RmbePBEHIRAGbe 18T 10VUbERE tHdRbtolYahS THRIneR metric %Valuates the

i m dazo[ 1, 2- Al pyrazi ne group; D is not hydrogen; an
histogram difference

16
ZINPi _NCil

i

N (Bq. 8)

where Np; is the number of blocks in the i™ bin for the previous frame, and N¢y is the
number of blocks in the i™ bin for the current frame, and N is the total number of blocks
in a frame. Obviously, if the histogram of the previous and the current frame are
disjoint, then A = 2.

[0069] We calculate a frame difference metric as shown in Eq. 9:

D= [—;—C-+/1(2,1+1)j (Bq. 9)



t he conpound of Fornula 2 is not

(4-{6-[(4-chl oro-benzyl)-net hyl -am no] - pyrazi n-2- yl}
wophesrgdos2 pi peri di n- 1-yl - net hanone. [0095] | n eETAR6/008484

enbodi nents, R is chosen fromoptionally substituted

aryl and optionally substituted heteroaryl. [0096] In

certain enbodi nents, R is chosen fronphenyl,

substituted phenyl chosen from nono-, di-, and

tri-substituted phenyl wherein the substituents are

i ndependently chosen from hydroxy, |ower alkyl,

Whisevykion Puddeimyl , optional |y substituted am no

| ower al koxy, | ower aIk&L{substituted W th one or nore

214}

hal o, [0&dr ~ alThagensiass Ratiet wdposi atd dive Fnmardliffeteate values are

I | kyl t ed .wi hydeoxy. .| ower al kyl.. . :
S BRI PRE BHbRT bRyt i SPrissd sffeiGeaion metic
VHRET colilaYleliatii pro@te tRafetturesPit bddilen S1HStdekdRE. The proposed
pﬁ;ldyl chosen fromnmono-, di-, and tri-substituted

8

Fighm camée able tondassiflidhe comdentsnter dightrpispibleddases similar to the

n_.from hydroxy,. | ralkyl .. sul f.onyl, hal o,

Icé%\%%ﬁc%{{%ooxya?x%{)r??%ﬁ%‘? ﬁ?%ﬁﬁ%?ﬁ%"*&ﬁ&@yﬁﬁpgr@ dinyl, and
het er pgo7], PYhd AlcBfifhrl outphil St Valud Bcth® YargBibeiwhéh 0 and 1 for each
chosen from nono-, di-, and tri-substituted pyridyl
WhRarEme dapenslingsen theeomplenity ofrille peand end Ithe pimoberoffscarn change

droxy,. .l r.alkyl, sulfonyl, halo, |ower alkoxy,
I(;)%(fulrf)eﬁg?ﬁ 1?%%8%?3%%‘5’%‘d pi peridinyl, and heteroaryl,
pyrazijgyi2] subigd bdnddR G1RYiFiBAIINY oGO $€ thel frOPFoBRBG- would execute
di-, and tri-substituted pyridyl wherein the
sieplollowingnstepsalioe eachdwiperivhaet thyobidin shencontentrelaysificatipn metric from

L.ower al kyl . sulfonyl... halo, .| ower al koxy, optionally
gbe‘\tl}gﬁl? ﬁ?%@%ﬁ"é_efm%%ﬁﬁefen%&alﬁ%st eroaryl, pyridazinyl,
subst iihuterue M3 IYeCOOSERE hh@ PriBE Cont@st De®fon from the

tri-substituted pyridyl wherein the substituents are
inregeqbdordeentrgst yalvsen from hydroxy, | ower al kyl,

o e S AP R EL 08, Y BBk e v
oKRERH famY binkEARRE WHidHOF A0BRd 5 rébectival)d

tri-substituted oxazol-2- yl wherein the substituents
are i (edéndeendralized os@ratibn onsedy dorostlys | comeputagioky lof the Content

| fonyl. lo,. lower al koxy, optionally substituted
Sﬁ%ﬁ&%%?ﬂ&pélgﬂﬁ het eroaryl, 2H pyrazol -3-yl,
substituted 2H pyrazol - 3-yl chosen from nono-, di-,
and tri-substituted 2Hpyrazol - 3-yl wherein the

§iiDdetric €W 14¥ drimel praideinMopn ¢SO fhirame HYidiewsnge_Mean -
ICEMEB *hlGopkrastsDbfiatign 2 *heap ¢CCVOWETrarat Kikigrenop Devimioh)?)

substituted piperidinyl, and heteroaryl, (Eq.
[1,2,3]thiadiazol -4-yl, substituted 10)
[1, 2, 3]thiadiazol -4-yl chosen from nono-, di-, and

RGOS0, S L B it PR s e s
kobe0.2 8bkgCW 15 0l9 RAYICW DA, DforlCOWS aali KPBYG09 for CCW4.

(4) Determine the number of scene changes in the super frame. Depending upon
the number of scene changes, one of the following cases gets executed.

(a) No Scene Changes: When there are no scene changes in a super frame, the
metric is entirely dependent on the frame difference values as shown in the following

equation:



optionally substituted piperidinyl, and heteroaryl,

i soxazol -5-yl, substituted isoxazol -5-yl chosen from
woumw/09902 -, and tri-substituted isoxazol- 5-yPCHuUS2@®6/M008484

the substituents are independently chosen from

hydr oxy, | ower al kyl, sul fonyR0 hal o, | ower al koxy,

al | eri d heteroaryl,

%é iﬁﬁﬂ%&ﬁ%ﬁ tee s e SN AW 1/2) * 1
e Heisne BeviatigpRén- 2-yI chosen from

nDno-, di-, and tri-substituted (Eq. 11)

4,5,6, 7-tetrahydrobenzo[ b] t hi ophen-2-yl wherein the

substituents are independently chosen from hydroxy,

| ower kyl sulfonyl hal o, | ower al koxy, optionally

subst K&; rG5as C@Iaﬁgq When these oy daingle scene change frame observed

41'1 %e%u%eliftgaﬁ éﬂ%/ Cﬁe‘?@@ﬁ%ﬁ{aﬁ{)lﬁﬁlo@&/ lPe! sglénglowﬁt%q% mg:tnc as shown

@ebwzand trlsubstltuted

4,5, 6, 7-tetrahydrobenzof uran-2-yl wherein the

subst ituents are independently chosen from hydroxy,

(Sddetia W IS Framg) Cortealsio Mdaowe€ CH X tBryme dpiffepenak | Mean —

SUBEB "L G andraph_PeviatomQ|* exar(@OVed &Frame Midifference_Deviation” 2)

4,5,6, 7-tetrahydro-1Hindol -2-yl, substituted (Eq.

425 6, 7-tetrahydro- 1H i ndol - 2-yl chosen from nono-,

di-, and trisubstituted

4,5,6,7-tetrahydro-1Hindol -2-yl wherein the

subst KQ)U'E\MO Scane Ghm@penweam lityiscétasmpd frhanthéy @4y most 2 scene
optionally

I r . sulfo an | oner. al koxy,

§%&§F% Ty &I]Eﬁnpsé]ﬁ’?%l{w theasf syperdiageriy lacenidedumereevpight than the
tike

U BT DR Al KO AIOAS- ety e SRELSIBLY s provn
thedoldowingeqnatoin: 2- yl , substituted | Hindol - 2-yl chosen
fromnmono-, di-, and tri-substituted |IHi ndol- 2-yl

wherein the substituents are independently chosen from

bﬁlﬁé{f‘i?z’ J oy allowd ¢ 85&5& Cﬂm h '%cdv%g@ alkox % S Mean2+

ﬁ%' { ]5 rﬁﬂ?ﬁlh&&;‘? Mca %_eél é ole ri ﬁgo{lg eviationl"2
opti0 ﬁ%ﬁt evs}%boé’?e% uttRy ‘?ﬁ’ﬁ W%Pﬂ frePgeyDevigten 2ut ed

| ower al kyl group, benzofuran-2-yl, substituted
benzof uran-2-yl chosen from nmono-, di-, and (Eqg. 13)

tri- e f wher ei n e .

subst @ﬁlg{rﬁ%é;&g?lgpﬁ %’Z% l&r%j g 8%?8 #@ﬁcﬁé‘éﬁi’? S’rulpﬁllt‘l‘ﬁam?d]rsd))t’ﬁerved to have
moveethad| XY franes | (§9nY) , theales I FawRSis %Nféi’xxﬁﬁoreomeigﬁp ahd Y11 other I
substituted piperidi n(}{5 a‘hand het er oar yl

Bamsots B isn dpraahtal Y105, anshosuls the fellewing equation:
benzo[b]thlophen 2-yl chosen fron1nono- di-, and
ubstl tute enzcgi b] :j{;h vvher ein the
f‘g en’c‘s | ndepen fare‘g Rydr oxy, CCWI1*
OWPSt faonyt , (GaVeé; (0 ’6@?—13) k’B x?fan@pﬂlf(fﬁameﬂ\’[ean —

QGB‘Q i t Ut ed IpgFerirast] latloa(nd2 het r oalt Fontrash Rdevidtmng. ngy 2
TP UT WeriFeamerDierehars Beviatiom2pheny| , subst i t ut ed

phenyl chosen from nono-, di-, and tri-substitutedgq. 14)-
phenyl wherein the substituents are i ndependent |y

chosen from hydroxy, |ower alkyl, sulfonyl, halo,

| over (sqlakQtkctGPls r&{ﬂﬁ}ed%ms RS st et %as%eorfllg\;v Wtion sgcgnes when

the Frame Difference mean is less than 0.05. An offset of (CCOFFSET) 0.33 would be
added to the CCMetric.

[0073] The complexity component 192 uses the Deg, value, motion vectors

and the sum of absolute differences to determine a value indicating a spatial complexity



heteroaryl, pyridyl, substituted pyridyl chosen from
mono-, di-, and tri-substituted pyridyl wherein the

weubmiweosent s are i ndependently chosen from hy#8CoNE2006/008484
| ower al kyl, sulfonyl, halo, |ower alkoxy, optionally
substituted piperidinyl, and Béteroaryl

xazol stjt.uted,oxazol chosen from
TEPAR' & dbio g o deplEid ABHSeer Bls B, The tapmrel qomplexity s
tdé%r&ﬁﬁafﬂlytal'iﬁéﬁsﬁreadﬁhé Pf!a?rléelﬁﬁfe?ér{gl% [Ni&ﬂ?.eﬁ!‘hé FOMe Difference Metric
hydroxy, [ower al kyl, sulfonyl, halo, [ower al'koxy,

@m%math@@eﬂgsm beaiwezh tmormmsmhunyd: framnﬂtaﬂlﬁtglﬁﬁ@ﬁicyd)unt the amount
3-yl chose

razg tgo‘%f substls ad 2H pyr azol
With ghotion, yactprs) andpfbe; i ©f appplyieadifferenges, petween the
Wﬂ@kﬁln the substituents are independently chosen from
hydroxy Iomer al kyl', sulfonyl, halo, Iower alkoxy,

1 TNy apdByetationt ed pi peri di nyl, and heteroaryl,

[1 2 28()07!211] adi Hﬂmlan4v1‘$hal GUAIRY i Vutzﬁfj be a function of both encoding
]t hi adi azol - 4-yl chosen from nono-, di-, and

[1
FPPPE%H&G %nsltaél@cmd hltgift(ﬂscamfm tozs panduridthei Th sltdméi be noted that

%ﬂ;b@cbgﬁﬂgrqoﬁn )ﬁ?%y'o&n]%ﬁge(ggﬁgsﬂ% $ o q?ﬁg?qé@poa%gre%ﬁérqv from the
huimannnubﬂdpqimpef iviléwny | FoR@gkthebey @@dr¥| sensitive to human eyes, the

4,5,6, 7-tetrahydrobenzo[ b] t hi ophen-2-yl, substituted
§OmPplsXity tV@%%wa@wempﬁytmgb@heiﬁt pary Itypidrdlyebe Bssome that V is

|
AREBoni Ay ey C AT BBl oG e n ¢ e
S ubst [@0FEht s B &Hlmwﬁﬁgﬁﬂﬁéu‘ﬁl GRS Yah @AY 05, ?f@ésm ned to the
pwer aIkyI sul fon hal o, |ower al koxy, optlona %
é uB'%JF‘Ftt (freEg BiMB) chg‘h?mwd% thah satisfieathyl criteria expressed in Equations
?§g§§fgl-5 yl, and substituted isoxazol-5-yl chosen
rom nono- d| , and tri-substituted isoxazol- 5-yl
wherein the substituents are independently chosen from
hydr ox Iomer al kyl, sulfonyl, halo, |ower alkoxy,
optio FH%CS Wst i t ut ed pi peri di nyl , Bnd5het eroaryl . ]
In certa enbodi nents, R is chosen from phenyl,
substi%ﬂﬁgB phenyl chosen from nono¢Eq.dy, and
tri-substituted phenyl wherein the substituents are
i ndependently chosen from hydroxy, |ower alkyl,
sul fanyl, sulfonyl, optionally substituted am no,

| ower [08I76PXY In Immﬁo@l Ky bn b $6,1 &L aHe ‘éhédan@&relgleﬂw Bf the "

hal o, | ower al koxy substituted Wi t hone or nor e
PRyGEr B I@‘? t%%lb@ﬁlﬂﬂtﬁ dandwideh, tapd r‘éléythelachewechwisyhl quality for an

3@%%&; lt %%a? é‘/’elﬁyc? kflg%ﬁ(ty fghfg) Hllzlfetr %Lz? ar%}l&hon d ITherefore the

aoge te@hatﬁmb&tt i1§ woe greRiselydydrineber gbRedel e1f SuRs Eés i?ttﬁat the 3-D
are independently chosen from hydroxy, | ower

Sddl ‘?@é’éntmt]@l!lsoin AELLIRS li)gléé’WIdﬂp&tlg lB?/g ay {J? freated as unchanged

pyrimdinyl, substituted p Sén

SO 5 SR S

B = BA (Eq. 17)

[0077] The bit allocation problem can then be defined as expressed in
Equation 18:



| ower al kyl, sulfonyl, halo, |ower alkoxy, and
heteroaryl, pyrazinyl, substituted pyrazinyl chosen
wonawoowse-, di-, and tri-substituted pyridyl WROBUS2IV6/008484

the substituents are independently chosen from

hydroxy, |ower al kyl, sulfonyR2 hal o, |ower alkoxy,

and hdk @ﬁfﬁn pyrlda2|nyl substituted pyri dazi nyl

chose no- and tri-substituted pyridyl

wher ein=Shg sUE%KCtMéﬁﬁ%CaVQ |ndependently cho&&p 18y om
hydr oxy, it ower al kyl, sulfonyl, halo, |ower alkoxy,

and heteroaig oxazol 2-yl, substltuted oxazol - 2- yI
i‘é H@ﬁﬂ’qiaﬁ@m alvs, JindlicafesAhel“rteighbetioetli™t ut ed oxazol -
endently chosen

11 SO Ly R e L NIEREIE L SOSED i
@bﬁloé@étlalad?ﬂ t@ﬁ%@fa@a@ﬂod’szfm‘n&w #4ish ng 5kl is a?ﬁjgxsa'iﬂﬁléjt)fa § model that

2H pyrazol - 3-ylI chosen from nono-,
can be wised ite detink Qidpgpataalontom;ﬂe)yty \Mﬂhisemndd;l hfans1ders the local spatial

ubst tuents. are.independent chosen fron1hydroxy
Rt g AR R A —
6@ iR BeMroc | | - t
F %ﬂl ade!si nglw?ﬂérré Iﬁgthgegg i ?)thrlrt]ra 5(%%?1 dr&h’geﬁ godeg is not known
gnd b@tﬁl‘)’@ﬂtht wties! f@ﬂbcﬂh 3t permdited o Fod Intta-odded @idtutefiethe bandwidth
%bstltuentg qg %Bendently chosen from hydroxy,
[5WREP SRS 1 WF@HQI hal o, 1ower al koxy, and
het eroaryl, isoxazol - 5 yl ,substituted i soxazol -5-vyl
chosen fromnono-, di-, and tri-substituted isoxazol -
5-yl  yheyek Wo,tzaﬁlogw(lsmtwrs rﬂ)r e iugnondent|y chosen
from hydroxy, |ower alkyl, onyl al o, | ower
alkoxy, and heteroaryl,
4,§l tetrahydrobenzo[b]th|ophen 2-yl, substituted
i Blegeapation abewpre Folsehe oV open| lgpmapceocampanenis ehal MiBa civrza is a

I bsti t ut ed

R St Pt GmRUBRE Ao 3R D ypmmfelievine, re fonmu is o
Sotslizhten I den c YAERX
| ower al kyltf&t@si{ﬂ?of ogﬁ?/ﬁ%ﬁ@@ F 12%(vaeh::r?ﬁ‘a aH)P%n A ‘g‘h% Yor Cvira = 4
heteroaryl, 4,5,6, 7- tetrahydrobenzofuran 2-yl,
aglieyes @Q@‘éd’lsﬂlan@h?yt athc alalrdr dbeating fErcan-ﬁmngA Bhas émportant so
f ng_ %h? gnd trjsubstituted
lpng 3 Bits aier ANRrAtedpRomsng Ap.toe yAtiohetwerm Fpes of different video
@ﬁgﬁgltuents are i ndependently chosen from hydroxy,

wer al kyl, sulfonyl, halo, |ower alkoxy, and
het er pay HourRlerstdn@t idth i
subst Iiw)t@ugjed 4,5,6, 7- tngttglg%%ﬁgn%@ g@uIdzbé’}noteﬁ that bandWIdth 18
ﬁlmh@ﬂdﬁéaﬂth@ﬂcauyawdhtﬂnCsdlbgtcdmtﬂedty The lummance squared term

hydr 1FL nd wherein the

feﬂ%“% 1&‘%@%# %ﬁ r"é’e W&B tgfr‘l\( 53 & PYSORYRIPE% Jo encode. To

]%1 V&N thd Kbarithey Efoﬁpgéttln%' Qllegatl\leo\y@ﬁesahﬁl Y5 acfd%g to the term in the

eteroaryl and wheréin am ne nitrodgen
Patefdhesis: |In>@an@mspmrtfowabﬂ @asmtalst.omeadew th an

PP i fagsor. Suﬂ?t‘{ﬁtﬁﬁ’%’? SRR 1 éleﬂeﬂél%;qi by Homewsurq pirihe Frame
D¥fRGnce "Métnc ange tHrdms Wt bhddt Vet c?h@%ﬁtes tl%ef 3 ffem%{: %etr\lveen two

the substituents are I ndepende osen
consecutive frames taking into account the amount of motion (w1th motion vectors)

along with the SAD.
[0081] Bit allocation for Inter-coded pictures needs to consider spatial as

well as temporal complexity. This is expressed below in Equation 20:



hydr oxy, |ower al kyl, sulfonyl, halo, |ower alkoxy,
and heteroaryl and wherein the am ne nitrogen of the
wonawloesaseng i s optionally substituted with anPCT/US2006/008484
optionally substituted | ower al kyl group,
benzof uran-2-yl, substituted B&nzofuran-2-yl chosen
fromnono-, di-, and tri-substituted,; benzofuran-2:yl
wher ei e Hihstogiilen smar S0 Mg mptentdyy, €hos, Zé) f(Eqrao)
hydroxy, |ower al kyl, sulfonyl, halo, |ower alkoxy,
and heteroaryl, benzo[b]thiophen-2-yl, andsubstituted
benzo i ophen- 2-yl n fro no-, di-, and
tri- s[fj‘gds Ft u?@dﬁ%@ﬁ%a[ﬁ]?ﬁﬁbﬂﬂgw © e f@miard prd the backward
aduvhi el forah€ chRdfnapdentchy b‘éhﬁ)‘f&r Haf Wﬁ“%rﬁﬁ’kA formula is
| ower al kyl, sulfonyl, halo, |ower alkoxy, an
replancd &y YiSD, whichetands foremnoxfisqentd difRrérgechosen from
phenyl , substituted phenyl chosen from npno- , di -, and
tri-sU88i t utEelupdeasignd thhavkeiof [V, 543411 tndrtBqatien 6, note the
i ndependent|y chosen from hydroxy, |ower alkyl,
et ehayacteristicso of lhowan buabysystemnd ateas emdengying pydathly predictable
substituted pyridyl chosen from nono-, di-, and
fmofion MlltIWédJrM/W [dy lattvdet atsemticnh ends s thiet wasked tar the eye and
I ndependently chosen from hydroxy, |ower alkyl,
SPIRON PRIy dplsTate eme maae Kistgrtiom ttknhestéoraay wgions. However, areas
oxazol -2-yl, substituted oxazol-2-yl 1lchosen from
Hesfssgoingy fast op Hapredictablepmption (latzeolldV ot 12V, |y) cavmet bk tiracked and
the substituents are independently chosen from
FPdQIsEpte Sigiicanl Iayantizetder. oByperinhealto shbwwiat akjoxsl, ¥ =0.001
g‘&f’ het eroaryl, 2H pyrazol-3-yl, substituted ‘

1e¥¢s 8981 visual quelfsen from nono-, di-, and
fs)JEr%Iﬁ!‘:ﬁ T EUnd NP 3553 Y! Wherein the

'y chosen from hydroxy,

| over [0884Y | , Bt tauhy machlicek OWeS mhikiBxMia 8Rd, the classification
het er oarxl [1,2,3]thiadiazol -4-yl, substituted

gomponenk W94 assesgiess yaxtenosie witrthespatial cdimplexdfiycand a motion

j < Sti.t . t.nhi adi azol - 4- wherein the .
ke PR B0t ool P g ity BT Uy tominescence
Vadwear ofathk yhultisiedfaoaath,, what @ 10w Ykurd | JefeYindR8ds small changes in

heteroaryl, 4,5,6,7-tetrahydrobenzo[b]t hi ophen-2-yl,
lmiagspenge valugs of wpighhosing kgt of b dash.ndhi lighemt2e yalue indicates

- i - d tei- tituted .
BN P s AR 588 o o, Accoraing
BUbSd iabpeet)t Gncar el RURRE RHE hbiYort RARBY & QAICAMIIOXY classification
| oner al kyl, sulfonyl, halo, |ower alkoxy, and

GOERRONEREy ,derteg@j(@g@ coptopf clagsiffientiion thhat¢ éalg., a content classification)

' 7Q). - n fr na-, di-, a e
%}ftﬁ%ﬁg@%é{l ? Pét!thetgg ?xgogl)?gzagﬁ [H?ng_?vl 1n€%1é1|ag€)rh ?Hee classification component
Hdbsdsbdintentise aixeurt TeEARNGEDS lddtaChiane R]kEiRBY RMEN 9% ¥ative texture
| ower al kyl, sul fonyl, halo, |ower alkoxy, and

Yibitce rfgarafpmplen 0100 taxtuwer { Medivab defitrmentes, “Igh® texture, which

I A St S SALEH B o e
asyificatias €dnpdnefit 12N Qssocithes theAMBtibh vaRbRlhltei&d:r the video data

4,5,6, 7-tetrahydrobenzo[ b] t hi ophen-
being classified with a relative motion value, for example, “Low” motion, “Medium”

motion, or “High” motion which generally indicates the amount of motion of the
macroblocks. In alternative embodiments, fewer or more categories for motion and
texture can be used. Then, a content classification metric is then determined by

considering the associated texture and motion values.



2-yl wherein the substituents are independently chosen
from hydroxy, |ower alkyl, sulfonyl, halo, |ower

wablkbwwygoosand heteroaryl. [00101] In certain PCT/US2006/008484
enbodi nrents, Ris chosen from4,5,6, 7-

t et rahydr obenzo[ b]thi ophen- 2- )’ZH and substitut ed

- chosen from

4,5,6, tra r nzobthlo
1ONo- [K%E%Sﬁ ﬁ:ﬁg ]aplﬁxé ple of a clas51flcat1on chart that illustrates

thofy, Bxitrd Gikd alovidh C&Qﬁl@@%{e :fl %B]a% é’&nte‘@@?fagéiﬂcatnon A person

substituents is | ower Incer

@iﬁbrsijnam mk&l, infhe art &ﬂasnlnarumﬂﬂmpﬂmewy{ys toHapEsmdnt Sh a classification
and ituted phenyl wherein the

iR PPN i S A A e syt is enerted

lbaysar

; ubst()lrtpl%ﬁég%ergﬁlﬂéﬁ% g\g\llgﬁéjg ﬁﬁé@ dat? %ﬁtgﬁlta ’t&’ fletermme the video data

Qubsflﬁtttumeaitamurb value obLovo,’ é‘Mmllilﬁn ”|o@\‘KHIgha|(81§Jﬁ1\é “x-axis”) is cross-
stltutggwlth one or _nor o, lawer alkyl

§ BEPFduVER agnptiohyeipe £f . LP‘(‘.iwe rM%le% %Hﬁllgh%{ l(@léthevﬁymls”) A
kome o Sidnal

e bt S5 SR ok OO B, AT 0 i
Fonexampule- 2 textuke tvaluesaf 5 §Hiph’Utnedl a phetfonl vadee bR i'Mieliidgh” results in a

subst.ituents are independently chosen from hydrox
F%ﬁéca‘.&]‘o%ﬂf se¥eq} f@ny"f P} ﬁalﬂlgstraﬁwnc&lp K‘@;@blna@%ﬂs of ¥e1at1ve texture
gll"?d gfoﬁgﬁ é/h})llle% that %fega‘;s‘%&éaﬁé?gﬁ% %gﬂ ﬁif{e%ﬂt ntent c‘:’i’e Sé}flcatlons in this
example.phesopbe, otbéi(lfn%]dlﬂlfnts; endraionfesved @Iﬂilsﬁﬂéﬁtﬁ)ns dAr Be @&ed.

oval ent bond,. In certain enbodi nents, Mis -CH=CH.
M—H&%I n enbodi nents, R12 , R13, R14 , and

R15 argpggpch | t hogen hydr Cl- C6

al ky| [ ?C hAFogle.‘%ﬁ]ﬁég&] Iay \%heﬁl%l lje%uq{%s%ngmﬁ edla &ata content
dm}ﬁ@hatlent&,n B4 Jused Rﬁ4pre—/pbld 151‘1;563@111@ hitl @BRPEREbh Yalgorithms to

E from hydrogen and Cl- alkyl. In certain
ROV 1§ TRIRSEERE r"eslﬁl%wr%@émgam dorgtanCahe perceptive

A4 of L0 t nt
?Ll; orr}mL or t hos pﬁié)rﬁ)? %n merbl’%ﬁ?e?ngq %ﬁléle%rba %}{é}?@pgﬁégonthms for
Sﬂehmhmgel datectiban G:nc{mhg Wy riatty lallo@ifi@dn 88\frol, and frame rate up

&wg z%% &fne each of which is optionally
§ thcamglfeéwydém@ﬁsspr drefsel ofstbny and dlgltal signal

bstituted..l
B ALy Prlhon el M0k JHE T himtndiatiot Fnd can be
¢(mfnghr¢deto fcmmrvetbanmhﬁﬂyl e tiRRd 198l aplagoyt ®B6veen quality and

uted with axgr oup chosen from optionally

‘%3&‘ évf(ﬁl FOBSFIY RSBy APk PESt edessopravide tabwestthanddidtowenservation
qi,n enbodi nents, Z
‘%@%régléﬁﬂ# ?rg r%%ﬁg?%% %X gjﬁlgl eéﬁg‘%lrﬁét a- phenyl ene

subst[008Tled wiint ona gspectp @hmemé r PRI BIKYse@Nfe content
‘ﬁ%sﬁ’g In certal n enbodi nents, Z is chosen from
LCAIh{A SiermERRia Riitrate ﬁhénﬂeeﬁén@!bgtbﬂts atlechtad foh epcoding the

h o] t an O]fo
pl R t@%ib%tofﬁg 1§ sk B b Recelhegngress and
PO ﬁmatto foMaimbR! cEQRBF L&ESOR MQS bgnd
l([00102] I nrcert gl E}eerrbodl rregct)sn is gﬂgggan r%%rrwg%q\llé Rypermined

ramdey plpesifiqatian prhavkidsy NED) can PRIPORBSHNG behdwidtin fvhile providing

1 0001 The
R 8P SRl I o2 bt f5pegh aahiigsmt pisrete can be
ks dwnhecmvﬁh Bl%heﬁﬂ’@ i
fil ggé Mar chﬁlod) 2%0 : and}dggg(lsﬂgtnegmtgsgﬁt@ Q{&gg’é‘?g‘%é’éhat it rate s

Usedt gb?ncé?ﬁ%l th?emebyneékqa datg.s The |r¢ﬂlldﬂrm)¢f&ce i thgt alelfoaghe tieedifferent

eld of, the | nvent 0002]
1lj ntein g{g%'\%%nve tgﬂeqlﬁldﬁ‘iae@e O?fﬁ‘?‘i ?rgntd]gpgber of bits for
cpE @SS $h r&ﬁv&ﬂ;ﬂ&h § kidR122 bP 8d1sts ,
cl as%éfy@quan y gﬁd reprggent Euﬁﬁh?r%gﬁgjeggﬁg SéPsl,aeyc'zl
upon the content of the nultinedia data. B.
Description of the Related Technol ogy [ 0003]
W despread use of the Internet and wirel ess
comuni cati on has



i ncreased demand for nultinedia services that stream

medi a over the Internet and nobil e/ w rel ess channel s.
wonoderwvensmet Prot ocol (I P) networks, multimedi RCUAS2006/008484

can be provided by a server and can be streanmed by one

or nore wired or wireless cliénts. Wred connections
incluqs géal-%f, integrated services digital network
(1 SDNILO0RS] | e Cepemilly amuliimpedia [dg@r With gehiBhest eowising classification are
: tl r [ r. I rea,.
EALARR 81 FhenbeleSEr S b lon S BPlchy Wi a8 fh0 PoRbits when
EheadedonMltieedic eatauvith iaziongr vidssifiesnc@RaTbaiveadll &S texture and

i ncl ude tel ephones (e.g., cell phones), personal data

daaiomy sallocatopless bith o ek maltimesinidgie pf apréiculenpententslassification,
t.her .y t all_of application

B g P b B el Toale) o, ser R B ER ol v or

vietingnihd mokthhalisldita. Daeassinp gnultinkiiatlaba §QHEE 8an be determined

g&coder i ncorporating nultinmedi a conpression

g edi ¢ : .
GumaphirswiRe dikepgiag thpmpttimegiagnia.r Bomeeiiernative embodiments,

L 1] | : . C XI information b .
SARLEE el EARY B D G LBGTRN R Blms v
dbr ewoipla| sfaral tdasisy 24tio slgGithirsc aRtdne whédtNa keastSstitiard quality
| arge scal e variations in their performance (such as
& E$ifore) @pd pcoarpending Wi tate vaedyd tacprhioyeteaeh partigwlar quality

[ ' [ .Usj;:Ng i ons, al gori.t.h
Sl TR 0055 AANBAASOTY SE81 OOfeR] Pafln. 7o
ldeeinine d &t @€ qaaléty dewed, inadliiglB8ial ditd Bh hafietfap CHMBRE: assification
(such as conpression efficiency and bit rate).[0004] .
Seihee RYalvaterbBY senpaatingy Meww OpHion Serspd Qi dhaterevitles a numerical
: . of ' . i fy.1h | L i a dat.a.
{BERGRor AR b08eA 0 SRS it 5 AR AL Qo encoe
asing arcerthiarbi @afe. I TROIOSaGRBRIRbiefit AR RatiSe ndiiB&En the range 1 to
clustering al gorithns have been proposed in MPEG for
NPEBeTe | ishevestdareirsi d; qyglity, padhgds Hhehighest perceived quality. In other
i Q apd_described in .

PRSI AR RESRGR SR 005 SRS T s v, and
gifadrémtdeaiptiasPefidash qhalith & veldahibdedéd@ data. | nproved
met hods and devi ces for processing and encodi ng
mul t i A% ddPeicraining lﬁaﬁmahw@te qualiiyecapfbe determined by humans

N ' - th. W k. i rel . . .
TR S ————
oD thit inhild@edinddps qHiyf Yad Be BARS Bt RkdAAC fesPlsySAE using, for

processing so that its features can be exploited in
ERIRRIG Tignadiq BeiphEptiorabgnyidhss.aloner aspedt naysat ofustondatd quality levels

t ~have n evel gped. . I1,. SUVWARY [.0005] .
g&% h ﬁg% %ﬁegﬁ%%%%?&ggg Eg paF a%eg eecrstoa%aleﬂﬁf ﬁ%garh‘é@ar ‘]luahty level
s@\REderasRATb S multinédi NAtE oPERh @bnidh Ghksifkage.el ¥
responsible for its desirable attributes. Wthout

i m t (0901 he Keowingothet ralationshipnbdtwesn ithes vispally perceived quality
inent, features w.ll now be discussed briefly.. .
/%5’ ?g]? Q%dangllt déri iy PH tgneéfr?asgﬁ@s?fgﬁ,cegﬁ’&’ ﬁ%f%?‘?tc‘i}fi%lﬂff‘ﬁ?“on can be
aétb@hine @ BYlisBRclintea 386k1 @k, eMsliblLghaliBelAtb] €dhe target quality level
Descriptign" oﬁgsmoﬁ%d gﬂ%erstaﬁﬁgﬁgﬁfthe features of 0 ¢
need tp diotcomingdhn bit rage canube presclecicdi atlactpd by @asemgelected through an
tuses and netho 0006] In aone aspect, a

ar S. ,

ARG’ 87o28seCen SR e B apess dB i in aF GBGY from a user or from
SRS RIrProdeRE o BERER el MyRimidHly by (iq‘lcg&ﬂ’l% de Fib@S Ls¥dn? Based on
the miltimedi a data based on 't he determ ned
pisdpicexineg critgriel detargetriwilitg leaelodan beatlected basmomg forg:xample, the

he | tipmedi a . dat.a based on its.classification, The . .
E b o rErItcRtih. i o he i, of ﬁ}eﬁb 3%\6%& that would,be ggceiying the
mdidh&anpesal conplexity of the nmultinedia data, and
classifying the nultinmedi a data can incl ude

associating the spatial conplexity with a texture
val ue, associating the tenporal conplexity with a

notion val ue, and assigning a content classification
to the nmultinedia data based on the texture val ue and

L, . F A/~ oy o g,




bit rate for encoding the nmultinedia data based on its
classification. [0008] In another aspect, a device
woandeiogensed t o process nul tinedi a data i ncl udeBC&US2006/008484
processor configured to determ ne conplexity of

mul ti nedi a data, configuredto26lassify the multinedia

ta based t he ter.m ned conplexity, and further
%ﬂ%‘@@@i&—&o @é—&fﬁm €AWt rate for encoding the
mul ti eeby datcnpas /ehsSifichich EhAsS! fdCall Q. 9 i
anot her agpect, na con‘Sut gr read‘ggfgegdrcrleg{eu%?? f)h{rs'%%(?oIJ cutves from
eviidu yliaygas dmivlad_chré Q@enpadepsornty olabdifyidiie didkd data. For the

..ncl.udes determning conpl exity of nultinedia data,

(FSUEET SRR PHBcr S Hiee a0 tbe sGRPRIBRI dut eten nalstormined. by
et Yoi : 1.Nj a. bi - r, encodi ng .

FRPRCHE OSBRSS St GG, 10 SO B e

[dE0artpn hnalitp ottve rfonthp @atticubn cBppficAiod offvideoRIaBE €8S MBrate is the

nu]ltn&il%di a data includes a first determner to

HEYE I RRFTRSBARYSER; the Indgrseetion paiwdi ard dbg bit rafe snmtdeprease as a lower
edras Shubhi©n i Jf t:} | t ased on

e e e R ok Dl it PR D AT RT R Sl o e
dacenptrbis”rigsteachoft “Gaide” éneodiep vadbontitd dlessifiddtds"RAieRample, class 6
dat a hased Olﬂaéi %s classification. In sone aspects, t%e

&Vdﬁ&?pal Rk yafs ofi ate §Jmay Row sequits|a bilgisst aabeyt Rete fhe

mul ti fRdhp da e | exity of th e
il t 1 g da:rg, a%%%%ghél oY Fruichia é?tat%"é‘tentt Classifications
mi¢renceddinaFifat @ and 7, haulbiasdih Q4tatBgussped tédtaiaRiEPY #¥ink Yypes of
and/ or tZ}e tenporal conplexity. [0011] In yet other

Safientican peised &ey ORI AyssegeahiliEtesorndrseredimipance peak signal-to-
Ak i ' a ' . 0 neans for .
deter éffnﬁﬂ Ffzsgﬁg% n’pTI(Bg;?lQJtE %/a%gfso I%E%i fréégllt‘% S%‘guteg‘;:esaaﬁﬁl plotted against the
eVeagesi PYNRgfdrinéngmté-divesdtion qRID) bases @ortdx@mple, R-D curves for
det er mi ne icorrpl exity. A nethod and apparatus for

PHBReNS MYy imedie idaiddieauensesacandie dapigied segmphinddoonat where the x-

i Ly of multinmed a .
ot S TPV PR 8540, T Pt .
Ré3 edrvenidritee stehietors finOsepEaKdifrenfchiBlOgh&RE multimedia data

?leﬁar atus for processi ngi mul ti medi a data may conpri se
Fs8s 8 themplassilind inta Sfigrent Bpups (Mdcestirvss) based on the clusters of

[ b ia. d o a >ting a set.of .encodi .
B RT3 o AL B0l 360l GR A cch o
alsttiaed By naktif theanehnagtodr fik quﬁeﬁEespFaﬂﬁ%Siﬁfd"&aﬂMh§tEﬂTeﬁli1@clusters

data may conprise nethod or neans for classifying the
TR SPrtgiuge @ae T mesewqBencen el pattendarthéayiaiomgbesdch group can also
1\l L& T f codi ng _t he l.1imedi a
LRI 0l 08 Ardld AR LR L RASARO e AL B, e
dppadath ssjubnces mayCassig fofm lessRiEh ive BrcupRRY R Riah $8e groups
thod or nmeans for determ ning conplexity of

FRYIA® Rathe fequengerdused) ot thisgexamnde, the nyethetiohgroups (five) are
. e ity the [ tinmedia .

ARSERERPuRsEd A 0P FAIPLERLL GGl L% THLC STROLR, e o

fdetngmays aenpitiaile fomiddad someBBIashs, ARELAGLEL Mehy also include

coppl exity of nultinedia data; classi fying the

fiihen ewnsing &F segraasies the nuirbed atf egreinselhsed oplessiuting additional

PR PIh P TR plplFRTR RLATESaTs AR tbpent varying

leedledf modbn bhe (IR aaerPRRRFAINS P&Y el IR Neflsents a
uter readabl e nedium and/ a processor. Il

by a co _
SBW%EEWP‘I']P@\I n@ptionHENGRAW NSSufe0 UL, Glask RSrepresents a
[ f.. a gener al nicatj stem for
AP bRk BTl R RS LTRSS S Roresents o
shipéi3ine hlatang ZnddBurd AbtRG AN hédittteable\Gme, ENVERL iy t
MPEG 4 Sinple Profile data stream [0014] FI g&% ig@ oo @
illustration of an exanple of a P Frane construction
process in MPEG 4, [0015] FIG 4 is a bl ock diagram of
a content classifying conmponent, [0016] FIG 5 is a
schematic of a group of macroblocks in a video frame

o, . o o



[0017] FIG 6 is a chart illustrating an exanpl e of
i mge classification based on a texture and a notion
woabws®99(s®018] FTG 7 is a graph illustrati ng egamskms/008484
of determining a bit rate using content classification
curves and a visually perceived quality val ue, [0019]
FIG _8 i%ﬁa,flo hart illustrating a process for

i fioo

SPRERRGihaying igh metipn apdmedivgy ipx . M(B) argl glass represents a

f Q%ﬁg Ui ratd odi ng
r?tlj ti n@gfhg{qbgtﬁgé rgéﬂé %rgl }pgg&ggﬁ? Q%'t(/l’lg?gssi fication.
[0021][0093F 1MNexs, eachysuperfiadicattommall ltheavimbien ik sequences is

encaoding of multiple nultimedi a streans or channels. o
[cisodipd He, tepy if scagh gyupeiewma llss intat ithgespsetiven class.  The initial

i Qn. Fl G. i il lustrati .
SRS 0 od AR 07| G o SRR Rt g i
[0 Ge2AdtivE peodesd tooaicogntrih@i the daites thddtsb@itntss Hht @CA&dit into the
to certain enbodinents that may be used. However, the
BFEPUsedelins Sip @EoHps, euha pRW sppedified RnD gurtieh chn belebtained. In
9o Bl B, FEURENSE AekPed BRTHH GPURA  Paction

oRassds ordra forired] Whese thé a#8drWlRs nQmbeNRHARERE ifdéaRing motion and a
described in connection with the enbodi nent is

HEhenissel qfﬁf’ﬁtlfeli’éﬂlﬁmblﬁi@eéiﬂ%%n?nt . Theappear ances of
the plﬁﬂ@% ' gr} (t)lﬂg e‘igﬁ%ﬁfé‘, g{snt %—Pe%alﬁge%r Y(a{:]rrf]:gtgtpﬁ? ﬁfgi%led to facilitate

enbodi ment, " I N SONE’ o _
pheticese ihrtldskigyiapeqilfiinedihidam. aBE&ale theeeRESHhig Yetdebn the bit rate
referring to the sane enbodi nent, nor are separate or

HrenaipanceBYIR Al it sigpaltitiallogarigheic funstiong theok Hx purves can be

and

[ S .eover ar i tures are describe
ek TR IABRERIE T diSh E e LRb Bl S Shhc ytrte) + v
abfielsthisSxainbhy, the, valtik ofPirame@ 4 SENLS réfr8ddea beioched
whi ch nmay be requirenments for sone enbodi'nents but not

S4#&r @nbodi mentsb [0025] The fol | owi ng descri ption
ilncl udé87det ai | s13.03%r ovi de a t horough under st andi ng
8f thé.18ganpl es-2G#¥ever, it is understood by one of
ardi ngmgeskil | L3p.i4ee art that the exanples nmay be
pract kogdqseven iy pwery detail of a process or device
kN ansexaapl e orgeiodi ment i s not described or
Bllusgq% fd her 17370r exanpl e, electrical conponents
) di agranms that do not illustrate

yed here
y bg S gmm in
§3ery % trical ection or every electrica

| enen t he 65H58nent in order not to obscure the
exanp {nu s : {1 0 r__jnstances.
o i) CACRERTAREY oA b OnO RIS ABGRS sch « vy
thet shdwnreblntide saivicet hafeiinlier p@ula cﬂlalitﬁn%g@mbeéf their bit rate

%%026] Exanpl es of apparatus and nethods for encodin? .
fanmeat PEO Vi gonsksiant yrilfimediacdaia £91F §isplgy-t hlence, a quality metric

ty ' L ' on.its.content
[ PSR} B 0 e 308K ER TR B iy R EDne it e
asipned bedrae rBdcauseThe efqieil hatie PSR ATRE Wdt AESREdIE broduce a
of fer techniques for encodingmnultinedia_data based on

BREFENSH APHESEPaAuality ahanulbmedinatats he ssistingstlésses were modified
%zﬂgd ! ﬁﬂogi?eql (ﬁlaﬂg; FretrR) %tlg:elér%ﬁ% i’%%hg)e(?c{%uflvtelt eqs,lar%e perceived

at a ase_ o_n one€ or nore
qiditp of ahé ShiltimedBhase, MR batlst ahsARAGSR LHS S NARL ﬁmodified by

mul timedi a data processing and conpression algorithns
aling corpgsperfling atferis 6n thatallcthaclassesduve govimilef qualiey metric. The

B R A PR GRS FEPALS 21 ¢ o

information and efficiently deliver a desired quality
| evel of nultinedia data as perceived by the human
eye, or another neasure of the quality level. [0027]
“Mul tinmedia data," as used herein, is a broad term
that includes video data (which can include audio
data), audio data, or both video data and audi o dat a.



"Video data" or "video" as used herein as a broad

term referring to sequences of inmages containing text
wonoderagps2i nf or mati on and/ or audi o data, and cRaThis2006/008484

used to refer to multinedia data (e.g., the terns can

be used interchangeably) unleg8 otherw se specified.

[0028], Multinedi a codec_systens_generally do not take

TAdBe b&%&bﬁ‘{‘ ei‘ﬂﬁgl_ai efff_éﬁfff velyifego%&ecla Shithsneizhy eanten lasses are -

esxl 01931, 54.99122 084 A0 0.361. aFBI A8 o[y Al |

thecontent types. Typically, nultinedia data is

encoddd024] ei Oherusa cboentautt classifidatiyn G far o0 difa fiehe-change
onstant bit rate leads to

3&&9“ Enﬁgdén% at a ) )
CECHEhant s Tiame RSleERpSe imgirigort the cppey 1afie oabg erothe content
I ‘@chit M - j.an: ' RS i ons,.. For :
o L R el bl ¥ e BT R R frame i o
tsequencodeframes,hwé Heteswine thut nikepardfuld frémalid 96ein8Ehh®ie or a new
each section. Wen viewed, the sports clip section

Fd be perceived to be at a lower quality than the
t al ki ad td . resul t y. not
be acgg%ﬂtvgbl e.PK‘Engc gsg? ?&q’zﬂ.‘g}g 1121)&21%\?%%{) n% Sﬁ?rp%rﬁ?eaaa@c?% 200 for
idatefrhininge at bitiseteobasbd tonr Ab&syingneRUiAelid Mtaacti W h¥o noted that
vi deo at a high %gality uses an unnecessarily high bit
CEEPleR QY hendpspibariaas: 2 arosastawhiah isan By depiatedi #syd Hegwchart, a flow

R ofd ' : d . rey,and motion.in a .
S PE0 0k BT LR S L RILAGIR s
dtie opartitots asna tshqueneialuprocess, hfa@y Wftthé dperagiafs B be performed in
ag%ﬁsted over the sequence based on the actual

Pase{ I oopstireKly @id tha grogsay earcbe Epeatad a In @dditient the order of the

re . o i @ f .
A N S —
ainalvmorag be birgidd dppehditig en ofrcimeaméabf abimplibitionurdBeprocess.

For eﬁﬁggie, in some enbodi nents one content
cl assi ti oft RRResh dlespsibgd hesein ingi sonerpand éea enetiral gdunction,

g AT e -

tympéspahdsytocORPEEEs el terfhif@ion @hre¥pdha® 16 @GktiEh of the function to the
E%gndards, known as MPEG x and H. 26x, descri be data

8@ dunclign o1 theamripufuaction tErehdesgupkion oéfaeprosesst @ a software

' ' [ at _are-well suited to, the . .
PEIeFioE B8l dehibof, Aol 8, ol §obEhamed v BrogtRgictption and i
hof intenddd oregsiragl einkedin@hts\tabe fabRnleaRtAliferFRMIE mnless expressly
codi ng techniques. In particular, the abovereferenced

sipted parsysh. dmieads Ree skillpd e theoatt gl geeognine dhatamdh operations can

i i tivel | timedi .

RFA B SRR SR B By oo,

Benctionalite xangl eperatioh iendk Nes@tielas Huidd@Rompehdd Afdgram, or
as,

the |ike) and inter-franme coding techni ques (such
m9rulsmanale be srplamentadhin e ruEe qomaginents veoddel, prpgrams, e.g.,

' 0 | O he like). Specifically, in
t g&%ggéf%@sﬁ%?%#%éﬁﬁgggbg%%ssing systens, hybrid
mul ti[0BgPR COPHoBEs WO caAbe dh@icd bat BE LBf b%ﬁgpl&}’enc%der device 105,
a

predi ction-based conpression encoding of multi medi
mdqthe sompenentn theseof ashwr inj FGe rl- f Erovdedrot nomencoded video data is

' i ng. di d | [
e P e B 0B R R RSBt Tnbesess 200, step
B05C Het&ATPECHS icOMpRIEQ df ttIHide® dhidr t ﬁ?ﬁoxﬁ@%ﬁ%ﬁiﬁlents, Ehee dencoder

mul ti nmedi a processing. Although the exanples descri

FHERRINANES aptquiateminfaymatids usddetovdetbemineatie spptial andplegisy and the
d 26x, .the sim]lar .use of other video coding

YrSisf PePleRa o U6 4P el aals ot iogvest east one Do

CEHsNghd RIn€ b6 the QbSAIERUiflgreRceRiof iU KE T &l i cBbodiments, the

frame) without reference to any other picture, But > the

I ntra-coded picture can be used as a reference for

ot her pictures. The terns intra-frame, intra-coded

frame and | Frane are all exanples of video-objects

formed with intra-coding that are used throughout this

- . ~NAsaAa e o - - o o Y




predicted franmes (also referred to as B Franes). O her

ternms for inter-coding include high-pass coding,
woesiethasis2 codi ng, noti on conpensat ed i nt er pol aPCOWS206/008484

others that are well known to those of ordinary skill

in the art. [0032] A technique9 known as scal abl e

codi ng, can divide Intra-coded pictures and the _
@rreet dassifyimgeompeney 0calnudaies ddesst art pf theainéaymatiomneeded to

= ' .ff.er in the bitstre sHch

CERTREL 0SB B BB A e
lag yiey conead cridiB i ebigonehs 195 &l adsiy eheRmteniaddie besed on the
where scal abl e bitstreans can be adapted to match

fdeigemingt i esmeplex¥ityn steio PkO-b AR cwiresult. off atepr218; -the om@timedia data is
%ﬁ%&ﬁg Sin Sb%gl 8P | st%ggrgf Iocn %Be%? tn %%s%%gé@glfszgggs: Zﬂl‘éf:htrcﬁ:gpght content

unequal error pro \
enhancaivne). hayep.218etieeprotéss FOOPdedrifitidsON gealy BRlue for viewing
applied to the nore |Wportant | ayer. Encoding

P

menltimadigidatapy aapl peOBR0! qn@nt ¢lapsifieptiohd okhich Edypinaldf dene prior to

O BT 78 R o
aifle Cadi BEAISHC he ah@timEBR axa! o #DQoleChidsB&ive embodiments,

encoder device 105 and decoder device 110. Encoder
Getiinates vHahe meyliimediactitd quality ap deemadd &5 avitgrostic data evaluation

[ d ntra._encoder mponent . .115, .and predictiv
ieHE Rk RuRPER o5 EBRER o0 #Ron e PIRE R Tovel can be
ipRsableees, BEEMEY bYOANRBE NelebBQ, theQUBKURh GatdrRAR progess or a semi-
conponent 175, and content classifier conponent 190.

EROOHEE PHROgESCIEquiDiBgian ingitdranp a pesseir frony ancghdrpoeaess. Alternatively

xternal . source 13 Sj co icati on l.ogi,cC . )
LI B et G b B Sori i pepstom during
siuU6seatibatofane kktdif, bdsed oﬁ%ﬁ;@”@kﬁnpl@%}?ﬁﬂé’[&ﬁmmﬁéria t88ting to a
Internet, a live video and/or audio feed, and

desiesihor refuithe qualits levehfarvedwide thei madmedid/data. wi r el ess

conmuny I on The da ont ai ned .i.n external source.
15 oL’ 71 he pioethafo GREHBIAT = 4f ril Tor eneDddRe video data
$hion ity WIARiIFRAGHH B RMBEREESt chaBiyl18valS §8e bR 8RT8hcoding the
i ntracoded portions of frames (slicCes, macrobl ocks and

gislso dateraab b sletgymined dxtiadting sheimdbidial frompsirerstimha®s belonging to

sed to.encade predicted portions of franmes, inc]uding
e AR A e R RS
Bhe dppr&éH, ARS bstRAREIF (thOBized\bE BicheReRliNhe hpRrENEOACmputed
frames are stored in nmenory conponent 130 or "externa
kesedrop. tha hendswidérmatios anshtbey theasizenef tho supeifniade vart be estimated as a
xternﬁ%.s urcg 1}5 or .a separate nenory conponent
Rt <8 RH%?HP BS54 %Sncoder device 105 includes a

BEQ6eSEOsupkBifa 50 HaBed bh FRMBMILGAt i on with the
menory conponent 130 and one or nore of the other

compob®®ils i nllenfrane sizdewiccestiifed ddpenging cesbe prev@iusly encoded
an perfaor rocessing for apy of _fhe other_conponent

Gk and e BB PERT Elfs o Simg: Wi el B duifii Bapuce Response
PIRF ARE tol it HAREBNE HARR! PRI Ad al HBnPCOTEFEN isIShlerVRY between the
not” be a separate conponent (as shown) but | nstead tﬁe
petoadleszsoandf the ettimatad istzgs Emm the simdatipor The Bandwaltlo rtios (BWR)
or %gr? o%ﬂ%he ot her conmponents of the encoder 105. )

PSOSHU Bk s REPETRS OB ISR (e SIOUGR( VEFiRSS Paditee SAD in the

hYecl@ta transm ssion (Tx) in conjunction wth

network 140. Network 140 can be part of a wired system

such HH02¢! epgiWermsunsablsaaightifbrivatoelineaptdlationehipébetween the frame

w rel ess ste In the case of wreless,

é%ﬁﬁﬂi&@&%% SQ@%Q%%B, network 140 can conprise, for
exanpl e, part of a code division nultiple access (CDVA

or CDMA2000) communi cation systemor alternately, the
system can be a frequency division nultiple access

(FDMVA) system an orthogonal frequency division

multiplex (OEDM) system a tinme division nmultiple

access (TDWVA) system such as GSM GPRS (Ceneral Packet

- ~ P—p— N o - I T ~NESR A




(WCDMA), a high data rate (IxEV-DO or |xEV-DO Gol d

Mul ticast) system or in general any wreless
woansmdosat i on system enpl oyi ng a conbi nati on 8ET/US2006/008484

techni ques. The encoded frames are transmtted (Tx)

over network 140. The encodin@Oprocesses perforned by

encoder device 105 are nore fully descri bed be

[0036] ContéHne eizg@iBYRAY T%ﬁ%r%%ﬁ(nt@@%’&(ﬂhl)ns (Eq. 20)

logic for determning a classification of the data

t L ti ' { [ t h
sour BB " eGP e R R M SR B R eimoetow.
vi sual(1RAdflanfiBycaled Guetind & chlMted Xs tHeeaB6 Betvwidel ithie/Frame Size
of the human eye to perturbations in |um nance of a
wind thel B Wikglioa bachi enodeslfpasne. to its spatial and/ or

tenporal context in the inmge and/or notion inmge

sequence. atial_apd tenpor maski effects of the

eye are aIE%nF&%Qn‘ 11 Qﬁﬁﬁm%F?eﬁgv%ékaspect (Eq'zn

i ncl udes using notion estimati on or bl ock matching

algor te .

v deo DR Shhu Bk B B hpdedBe, STERAFL: FRRAK e i Tottowing IR
@ligr, spatial and tenporal conplexity values of the

vi deo data, can be determ ned by one or nore

conmponents of the encoder 105 and used in conjunction

with ept;i nd ffe

in Vlggb arﬂe(S 1JH o cﬁ%§5|$@q§+g¥ H% ‘3ngL§H deo?ﬁa'zz)

data into two or nore categories. Such cIaSS|f|cat|on

can bgoirgd | HeRehd ROSE sREACKTRIARY RAFEGHITPT €SSi 0N

(e.g. scene-change detection, rate control, FRUC)

al gorithnms. Content cl assification prOV|des t he

encoder 10Fravh¢ Bstamste(i) allaennesgi(i) refeenpial WBMR @)y pe  @Eq. 23)

content to expect in upcom ng video data (e.g., a

superfrane), so the encoder 105 can determ ne the

appr op{NQﬁ]e bThis rproeedard @élatbeohsqdofﬁch(i)tév@leal’ and B frames with
evel of vis percei ved

SRR Bl entBoay TG TG0 Shoiffan anhR B rames

febaiBed Yot fRYIou @Rcdiel B S8hes. AliS URESIPrddR, TémPorAEBWR may be

nmedia data Tor a predetermned tinme period or W ndow,

ttlyqﬁumlaoﬂ Feteguter (descrired abever albma¢roblockrainghe fraae. dn ghe case of

as..a uni n e content cl
E 3 B Erebed e PR Toiraro bl £ 88ES My Bl phan with an
qirefiBéf Heddel fONBfredss, AR RAFRLL i98bGIRHAS Faldwit i cs of
mul ti medi a data as percelved by the human eye, for
exanpl e, spatial conplexity and tenporal conplexity.

35% e A B A AUCERD

with respect to their performance in encodi ng
and connunicating the nmultinedia data. [0037] Encoder
conmponent 185 can provi de processing information
(e. g. [016b] mac Tablsopdrshmkeosizeu sethbysunh ef atinherftame estimates in that
cl assi fyi ng conponent 190. For exanple, the encoder
é #8ht 185 can calculate information fromthe
“E'étitrﬁd%g'ﬂ?e S¥cBrarh 081 YL ASyRbuman vi sual sensitivity
Metrfc sucn as a bcsat vatue, contrast ration val ue,
not i ofi0MF¢t ork {ddisor, apq;mhchhﬁles suped firdoie sabscnube estimated as a
pi xel differences (SADs). The encoder conponent 185
&m %t dPhe SHRFIEamATStenean b eptimatrd depsrsing ep iy pEsYioUshpencoded
t a b r cQn
%\9%1‘ fr ?Snél?dc (Igl?e igﬁré&n dﬁb Ba(tﬁ)fs déet\tﬁgds dr h?ﬁle %pga %le'ang Infinite
TRpueE Rlesmmep I(ER) filtet04s ddzerivad foir m\i?djflﬁst dpprdachdsiove Mafl®e used to
the texture and notion of the data, and then determ ne
epfEmate die SUpeIfraBneigest cl assification. In anot her
aspect, the content classifying conponent 190, or
anot her conponent such as processor 187 cal cul ates at
| east part of this information fromthe nultinmedia
data. Decodi ng Process [0038] Decoder device 110
contalns S|n1lar conponents to sone. of the conponents

e A N - o




External storage 165 could be, for exanple, externa
RAM or ROM or a renote server. Intra decoder
woanpoaenst 145 is used to decode intra-coded daC&US2006/008484
Predi ctive decoder conponent 150 is used to decode
i nter-coded data. The process@él 167 is in
communj cation with the nenory conponent 160 and one or
nore dP1Q8le ofgein Q:Bh%ﬁ%lﬁil@,nsh’fp epsclriassuged ibevepnghe superframe

308 BFCEFSSRLGIAL 00,01/ BBLSES S8y Bl o s e

mapaﬁdmeagam@oprocess Predi cti ve decoder conponent
150 decodes both P franmes (forward or backward
predicted) as well as B franmes. The sane
sub- c $pSrretMSHIBIIR (o = STe Somtmigh /ISH_BaYViRG1+d an (Be 25)
utilized in series to decode B franes with nultiple
referiﬂfei. Miltiple references for B franes can be in
forvadl0id phpsieredyre ferr esHEating Srewipehiame sizes Aen be explained
Pﬁ(ﬁﬁgerence frame, both in separate forward
erence franmes or both in backward reference franes.
[ 0039](1)AAt @rantigcadied Cheths dAfudded] af trRMBEo GRRWdR the super frame
gpayed with display conponent 170 or stored in
dhe RVR f§r thsepmaplete,spper{sames epshaye inghe fobjosinggquation:

conponent 170 can be an |ntegrated part of the

decod s such parts as videqg
dlsplgygkgfamaréugﬁgsﬁo |nclud|ng a dISp| €Q-mﬂ
screen, or it can be an external peri pheral device.

The dego p r r..d
Ire aeeR s Sagsashenel Se/RAUY FAOBR O EHLGREL e e
foohg R faltarypi cal MPEG decoder, predictive coded

pi xel blocks (e.g., blocks that conprise one or nore

not i on_vectors and a_ resi dual error _conponent) are

decodéle@Ptih=(kalpbar * Lhetalirlg fralphaceThatalte 1) -€7an

intra-frame or another predlcted frame can serve as a
refer frane Fl G s.a diagramill.us ing a
c onvei{ifﬁ)lll AU r%‘fné: SBESHP f%g e@HP’ﬁtegtaF %‘é}ﬁquu ch
depl ctsa;(%gm geRaRdansitesabay *@PGB EE @égur es

10 is made up of initia
follomed by several forward predlcted P frames 14. Due

tot h{a()]dd])endﬁmcbami\mﬂ’chf rasioefor an gﬁlen r@‘pb@ﬂtﬁlel isOéstithated using a
0SS e P franes result in a

t
s P ftipsper e a%dl&udualrfr%@da.th@ superframe.
PGB Sal TS bOE0 i ASEIOP YR b i o
dEcoder to continue decoding until the next | frane

mar ks }he begi nni ng of the next GOP. [0041]
p Fr a'ﬂﬂggzz or HIfyIiTRE PCe dyaFUBEERMEITEY delarmiagpbated on the frame

|
gfff(‘:BtPég{cg rgrE] Uagsgggydngtﬁéﬁﬁeﬂn At ggih?éég!r)]l'ar g& %r%?ér threshold are

deréﬂmaelt bagetl anutlassifitagon of ﬂerc&iﬁt&lt Ipvle Vi @Ris E%Mnos&pé@ﬁine Based
ion and the best natchlng ref erence iction
PRahesh thieshaliit 1aame & erlapd @b oarl f(@ae Fistifreme fferonce exceeds
ﬁﬁfaofh}eshgﬂe 1l QLC?;I’ A gf 1t$ he, e alerd RS \E%e%d y
I'n e reference frane can e enco

th'béslholais ‘aﬁ@h B-frarhb ¢f thé BaeS FMferdicé i€ BElowahd Bite threshold
prOCGSSIgﬁ for any of the other conponents of the
0

decodtH1 aimtleld?anéwrdth |r¢tlca dﬁmnrbe@ et B@tan@tlpr@ms@ using Desat
Lrﬂi & seﬁ%)d%ij dgggﬂt)éd n%% é r Zlg: Sé% & ntra ?rames Another

separ at e ‘conponen
fippacdchas a«{rheiey tHeadpabil bd’ﬂmﬁcﬁﬂ rracﬁced; lbd%é@ ofifiBe @6ntfﬂ§f fatif descnbed
t he ot her conponents of the decoder 110. [0042] FIG

fROVE QT RRY efber metris thasrepuescaiedhpieowtt a P Franme

construction process in, for exanmple, MPEG 4. Process

300 i ncludes current picture 305 nade up of 5 x 5
macr obl ocks, where the nunber of macroblocks in this
exanple is arbitrary. A macroblock is a group of

associ ated pixels, and in this exanple is nmade up of

n .
n?ra and inter



directions. Hence, each macrobl ock woul d consist of
256 Y conponents, 64 C conponents and 64 Cb
woanpmaensts. [ 0043] Macrobl ock 315 of current PCTHUS2@G6/008484
305 is predicted fromreference picture 310 at a
different tinme point than cur32nt picture 305. A
search is made in reference picture 310 to_| ocate best

mat chlHd4hmcrlsmmoen bangvidia rafie. clpwsibed  asi Retpelnfps dprived using

I : . | .
B S A5 MY SHE SO (AR SEAREK S48 ol e i
Bﬁ@ﬁt&b|mh&2@£rw¢ﬁvﬂ§ Wiert hs gembporal diandwidils katid id Based on the
the art, include a) mnimzing SAD (sum of absolute

Bile MY metae des@ibedipboye OF a8y rategit meisr hpl spkesets thsgmount or

eLes &ieon%%eglrrgmglo macr obl ocks, b) minimzing SSD
k%un1o squared piXel differences), and c¢) m ni mum

cost [0118] r atrefelirisik Qighin0id HENSein aldf 221 (BbSess 20O uses the bit rate
| ocation of best matching macrobl ock 320 in reference
getermpined 81 etep 218 Henluther propsssingof, tetppltizmglia gua.dioe gsample, to
I ct.ure 310 can nl Frane.or P Frane.tha
SRR BB PLeonbb e Shelspy sy kool
const [MA6] ON FIG. 90U b gTMwcRkng illisEra@ba pRRets DOUt fdiffiher operations
macr obl ock 320 is subtracted from current macrobl ock

ofl processiigl multisnaséa flafp hetieendthe tpeeNs “&r aaddhenB” shown in FIG. 8.

SORRETA o) S 409 AL, PSR Y o 00
Qéfd'nﬂﬁliﬂc_i aesdpatian &(ﬂ%lb}(i%%@ﬁgs t 0658 012 Ccakdate at least one

£g§44 antization 340 can be performed to provide
tviagde Topbloekssef tha nyyjtimpdie dafeawpich, is apifermedrg stegwid. Step 207

! he . gh. | Lci ile, o
DTN et A TR -
T9® ®BtRNdho%AdinC PRET il CITBBY Srofdss rEFS¢AAMdtrR haD33R1ue is described

along with notion vector 325 and referencengicture 310
heretmabdyei ngraceddingrin isten, 244k éhe prosesd2GInhow metdrmines the temporal -

representj cur.r ent cr obl 5..The, encoded ..

PERBEREY b R i la, SR (SRR 208 ckfminks & BSIRGE Juqsiog, vector for
aP_AA LA bRBk bPAatR U IR 8Stypikally @ne@yaRPERboder (fdﬁ{dponent 185. In step
correction or | mage enhancenent , Or transmitte over

Aél.\nopdesg2®l alf@dersimimerethe semdd @bspheta wifferanass €3 APg pssaeigted with

of . resi dual . err.or 0, .al on i th.encoded i on . .
Felgt g pns el B tmiligipe el R RERR R e Beutations in stp
DRE hRIRC P3Py ddhetiiethe BRQIBE cdiRporldi€185S Padckedhg & step 210, the
reference franme for subsequent notion estimtion and

omepssndHt ¢lassificFibe emdbaiediactate bangtl amethe Histesmined dipmpdexity.  To

of a.decoder for this P Frane reconstructiop. .Th .
Bl FE R ime e e Ba sp L o PRESRY S G AT il Mexcure value, n
elep 2dsr Aaf] tkaeRP6Fal MFIeﬁﬁy W dsbodidied SRR MEH&T €6 as shown in
picture. The reconstruction process, whether done in

alap &68odénallyt dr stepr26hdhe pricess- YHdassigns @n donteat elessdfiiation to the
i s.presented here. Reconstructi of a P Franme can be

s PrERE B oot i o an e pfhelhoor b MESged sip 255
BAE 60, Gefecti eTEThO &bpd 8 HBEAS 20888 @NCBvhich is where the process
reconstructed.” The encoded quanti zed coefficients are

@60 wanld contingsen trdttarmére LBt fate; @ sleovDOR, stepr 215BETFIG3%5

IS pe d resulting.in.decoded or recopnstructed .
ey QUHUTLT r oroTaes. IERESAUE AG fn PIRSERRoP SSBHLSE fomplexity of
biu1iR6@h LohlREt ahd W%oﬁfs&;@ﬁ‘cﬁhé %E@(ﬁn%’?% St sibBGion ratio for a
macr obl ock 365 i n the already reconstructed reference

giveh perefi®. quRtGocst beuettedled és ieohmice grinolin $B0stical mokiplexing of
add to reconstructed hest matchi ng macrobl gck 365 to
f’%‘i"‘}ﬁ? &R FEPINE L %‘lf‘flnﬁ@? Bplsew ‘%?b ?Xla%‘é%ﬁéf‘t F{ﬁ‘gl"éél ang apparatuses
macr obl ock 370 can be stored in nenory, displayed

i ndependently or in a picture with other reconstructed
macr obl ocks, or processed further for inage

enhancenment. Content C assification of Miltinedia Data

[0046] FIG 4 is a block diagram of a content
classifying conponent 190 illustrated in FIG 1. The
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content classifying conmponent 190 retrieves

preprocessed information relating to thecontents of
woheosthateg2f rom t he nenory 130. Thi s i nfor mat i ORCTAIS2006/008484

i nclude, for exanple, one or nore DCSat val ues,

contrast ratio values, notion3gectors (Ms), and sum

%% ahs I%}e differences (SADs). In aspects where this )

i F%&ﬁat% §¥e idbsonablgetrfarm, gealisy mulipler e cesewput( fosrdynamically

. aent 5 ; '
SARL o SRR SARANSHL SR ALARCERIRNrARA i
fMultibleasal ity to calculate this information. [0047] In

general . nultimedia data includes one or nore .
sequer[%%s]of ilPragpiee cgbofiimgntss | a pRelplexammayahe besed for the bit

b I X fo FQcessin .
SRPEIPHR 0ot 9503 Fop BB, i ARET GREP ke gptomented 1o
gesddd thesirratedbdittondontibR Tiey&kintkedsdumipleditydehdelpsovided to the
wthin a frane. Scenes with mainly plain or unchanging
a

srultiplgxerh aryrihgaar bigs diocptgntheanvatlablegbatdvddthnémce aedlyction of

I nat i lLexity. The spatial conplexity is
A5 580 R R et o En AT B T SG5ilior s
oideol ebdnhyls] shixas @nOPerniil i §uadisPEta partRUNBEhYhSHA0 remain
Sen$ItIVIt¥ metric called Dcsat, which i's cal cul at ed
feJptivedy ponstape Rvaasit therangwidsh fasfthe erllectiepaf inaltiplexed video streams

f ) [ Lighting. . O.dinary. skil
é% %?ég%ﬁ@r cg;ﬁgtgrét\%@{el? EJ%OV deeg %nc:h(a_'1 N e% Within g g%{lllwe tlg?) gf ?Ié’c}nnels to have a
fvagghle bityrapadridereldsivalR Cbonkte viseh]l 40 alit§ Ofked $han a relatively constant
characteristics of visual inmages to take advantage of

PHaatgRdA Veriashlavisyglauality. A nunber of sensitivity

metri e k Qr .taki ng,advant of the . .
persp E(ZH@@ e | ;[}?n(\ﬁ\? %1@ "o ssystfm? H@gmﬁ‘%ﬁﬂ%ﬁ% SRPding pfgnultiple
euitigledie susgds Wk tharniRishpoh2deskd hR@Ené®E 8trBamd @&ﬁSllrte encoded by

Tenporal conplexity is a broad termwhich is used to
geReqtive| §ncadere rli0gé. whighaamgria efmmheichtéanewhel anmuitiptexien (MUX)

[ la_data.as referenced between franes in
T8 B O R 130 "SRG i 3 RS o008, For
ekarpld e daflldhedih sttedrhd 1002 @h cBRedPhl B vARE cBnteAV¥hannels, such
tenporal conplexity. Tenporal conplexity can be
eameys shamelso spaticthannes.oppyvie lchanneds, ead thelikas dtie encoders 1004

I ti t ! f..
LRSPIREYRoHS PRET0E B ol oSl or e e
avidlen@eschibaden (e Jeontekt I ST BARARR bf @b SIRGERE thd13MGBiples and
Det ection [ 0049] Scene Change detection is a necessary

adeptazes ohHie dirdewddeelinigpes yise genefadly dpplicable to multimedia streams

' Ny I onserve bhits.wthout L its b .
B S PSR Ve PR DA R providea
hohdlopleRd 1006 CWhikh icBMbERY W NRWLR eRGRABE MRN8 Ea 6RAnRSnd sends
detected and its consequent use in the content

Hegogbinedstiean to flposupmipsion| netium 1608 for@apsmissiobe | ong

enou reduce .the efficient | frombig | franes, .
and gﬂ)ol?? ] enoEé% TRSPGien HIGEWE} %B%ei%%wegﬂ@% & Hyariety of
SRAREMY , sueh CAANBR! nbiidhifdae ?(%édilgﬁNk_?_ﬁR%\gﬂeHitQ nconﬁﬁﬁx%iﬁaetion, such as

bl ocks (MB) in P frames can coded for
BineeTY @adigital ¢abls wiredrand wiredess Itaines¢aneamiinggions deptical networks,

R 5 T LBy BT AP S, 1
Ex M8, R6dulatBSo Yo %‘eg{ﬂénfcy ¢RDY. | ’Yyﬂléﬁ}ﬂg?%l%ed[t%;sg%ggi‘l g&ggﬁims and

g;al.l ty and view ng experiéence. Aru
elikayTia trodinfsgiohomegiuot baes lhmitpd bandwslttofingithd daesfrom the

t hat -has .sjigni fi cant change from col | ocated previ Qus )
BORIRPEE 1B0'H) el on rediioPhis Garin Sipeg mh 2 WaNLALY enstant bit
piedpred effectively and efficiently with notion
estimation. Therefore, they may be exenpted from | NTER

codi ng techniques. In the context of channel

i mpai rment, those regions are likely to suffer from

error propagation. |NTRA coding can be used to reduce

error propagation. [0052] The regions that need to be
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fromthe previous frame, usually caused by a canera
operation. Since the content of these franes is
wdizbdemoenset from that of the previous frame, thecasSps/008484

scene change frames can be encoded as | franes. (2)

Cross fading and ot her slow sg@gne changes: This

category includes slow swi tching of scenes, usual

caused i/ﬁﬂ]comé@tcem’e@ﬂ@%@s%/ﬁtﬁ@lsof ecusFetizconpi@nis bit Gltﬁc(@aR) at the
}1 '?lg 'o? ghe muﬁ%’\@ex%f flf)(%r ?e%nr?éz ﬁﬁ?%heng%oﬂé)cf }‘nélﬁglgeql% V{:FSS streams

oses a ¢
ctm IangmpMDéd t6 mh@munmef 1006 &3ARGICBRRINE Aeédti®e® i thathackground,
of those frames effectively. More | NTRA MBs need to be
mlpmaﬁee@f £BR vhes en¢qding yidep Fpnigahermrasikighly yiiable visual quality,
%tfhgﬁpl' hts,shift the | um nance of a picture

enI fd - %Uialb Usual ly the duration of a canera

f I ashljordy] isnmshaet ﬁmsﬁnttédn dybRnt, efRP | moRs kdfNehe encoders 1004
duration of the human vision systen1(FNED which is
pymmmuqaye e fanticiated ebeodiug n@mmem’mmf dyed dats Qo or more of the

sens to the qual it se shor rsts

69?094? 0B St Wosre pisintecd o, P RS Frotief nffinersy, 1006 in
Hee THepdrinis Ah efdYdef !@ﬁ%aﬁ@{?@&& tdPéncBadfHlifely complex video

ef ectlvely wi th notion conpensation and they are ba

m wgPiye iadvighsa hid irate e higber Yandwidsh {maregyts peo freme) for those frames of

di f. d d
IR h Aot RRE PO Bt 85 aiTiaRe g BRER st 1002 1o
%B @uEodet 3ES mdkLcHBIsRHE Qﬁualaqu%hﬁl e trd BandRSdtRARA is used by a
Shot detection is not only useful to inprove encoding

@amculay engqdet dA04leseodingl relpiiieady complent videmcemey from the bits that
tectlo ri.th descr
RRPE ety Fobair phel R st Moeo piles BieadBoionit the gnooders
Wereﬂ irhplehdefidal to et 1 2 OHREMNS BitOfates! { TIBUEARBIREE lbutput of the
8x8 bl ock of the current franme with blocks in two of
hilEplExcark@86 aiotbe comjiant bittrataéCBRbor i ng frames, one in

LS PRRtzar 0 A b e U PO 0 e ey
¥BakOrSthaind, $Hr (ELLAMRANIRIdIA, 3B EQhuBMEE YurR b® ftiltiplD §ideo streams

di fférence netric can be sumof square difference
cashy le@$ bensiy &hedmst@teuﬂr@ndhmﬁetse:hw‘é SaDylingésshoutplex video that

| OSE lgezlt',g %@é]fo 5 f%é‘g exe&ﬁOéé[So rcbfn}r@?si é]at are encoding

ethigvdl P QApIae vieb OMid tmq,*aﬁ ¥R e ATy iSAIP qBA1Ry LR eheRRWRed video

the forward and the backward difference netrlc
steeaercasiwigdlg,, 1t shoul d be noted that the denom nator

“ai vt W0 > ofthe bR HPUCPRBRF ok RIS dhok HFpanddicaton

of i BRI drhgefdf \ﬂ@éo ﬁ‘BmEehﬁ) Bérl%ntc%dédnanhr}ﬁultlﬁeexed together The

denom nator. For exanple, 1f the previous f
ouiputnf thermnitipleand 1@0¢eshoeid plfuvmﬂsmnamtepmtdhau is aal hi gher than the bit

moti on yi el ds SAD = SA nthis c

S et el RS GEREP ZsiEn 30031 The Pidicttions 9 (s complexity can

b@fbbiydtdh thL: QBReht Mﬁssﬁ}csaﬂoﬁ LE 1sE|FE§ \)%618 3)?0‘/% 59&5@(9@1 level of
every frane. ose

Iquahtyla Ate ndeéfpplhxdrsl 066 ghalymstthe 1rﬂmat1biin Gf ddnmplebat}c end provides the

depth, we_can set fhe number of bins to be 16

SR entrtRaBCih e Lo piss By hinsHidd mbihe encoders
hoed Qs ﬁﬁggh{ﬂf hBlEN ¢S e#eb QE €hd\Pidcd Tﬁalr'x%ﬁél? ﬂ{%’%’il\gﬁ}sgl %ﬁg? a set of

in the i In for t previ ous

mideb draneds tblindikislually bdeadidble bit rattpind 1@ achieve bdnstahabi,rate as a
and Nis the total nunber of blocks in a frane.

&Pously, if the histogram of the previous and the

current frane are disjoint, then 1 = 2. [0057] An

abrupt scene change frane is declared if the next

criterion is satisfied, as illustrated in Eq. 3: M =
where A is a constant chosen by application, and T} is
a threshold. Qur sinulation shows that A =1 , and Ti

= 5 achleve good detectlon perfornance If the current

r o o o "



Y scene change strength netric. The ratio - can be
used instead of gc alone so that the netric is
waanesbdmsed to the activity | evel of the cont eRCT/US2006/008484
[0058] It should be noted that the above criterion
uses the | um nance histogram gsfference | in a
non-linear way. Referring to FIG 12, it can be seen
that t[B1%5]i s Gowlenl Elessifisetianopan wserbe used inemdbling |quelity based

5 8on of I pBh e TR Ry %o

funct ifem6]W t Gohtehts OpsSEERIAS hitd tied eBitds | anhaat@ﬁfatdsemescnbed
1.4, an abrupt scene change is detected if the

therecmap be uped is qeadity basedeang/or [coo%ol b@cdssultlmdmg)ramsmg of any

J
ShBe s EERE SRR RS0 Lot b bt Fach S roram
thﬁéiﬁh QbshpkddS6i0] Ad&héleteRihplean®eia ddcaaipdsgih &Y ecféE§dmg in any
can use the |um nance histogram statistics.
éiﬁ@nfpwréssoa b1 addebderhtor e pesitprogesdr| yudawesnterr@lanon resampling,

t t ot ht de. Th
s CEPER MR R e Rbttnotetietoct camora |

flashijpoiry eVRﬁ‘%e%tsFQf thel vitioul emSodimdNs midy be ARHIBE in any
TA, SAD N T4 4) T4 = 30 achi eve good detection
plevrp@ thed g eonfm@ed @agtmd@ onulimoedid elaSAtor\sabaquentsllspﬂtm including

rafl hest e, and due to
ERUE R GHE i R s’ BYRLRRS goelinimotage ; mdtion (e, 2
REQRNES B adBeihteld Ftantes PktrBfn L Q TRIMSAL! SHnkf nﬂﬂa&
fo(?%/ard a%d tlhg backvsvarprbd %&}%ctl on. [OOGf] n ef er r){’k;}%eh&atmnary
agagsn (¢-g, Bnchangingabit hnghhatngmgcmMgehtandl whsthés tmtuab r pictorial.
onent 0..can include functionali o _cal cul
RO A Pl e AR el olas SBpttiest SRy bé mBlefrented in or
A5JoLRERNGRE a vhd By GRlelc¥trOitib GEviBECATEEanARTRES %Fc%rrﬁﬁ‘ﬁhlcanon such
calculate this information and provide this data t
ahebwomtelimited dgsmbbidattélephonesypwitelnts d®AcesTpersonal data assistants

B RSk hE B8 pF LR 0 e et ofe SRBpderd By wircless
RbmbliRidali6f 8SA &S c%ﬁﬁgur[e@ QPbeibd hRinALdiY Bhex fo@cﬁgﬂlﬁ}ﬁSt

rati os can be used in determ ning the spati al
Cor‘rpl é&llsﬁ of Canfmamieatingi meltimedmndatasd cliat idesicépsuenahwireless

bl g}‘b rame, are cal cuiat ed. The contrast .
DRSS B, Thelon, R ieRy Gl 15 oLk st inG @ piessing large
'ahl%uﬁﬁé%‘“f@gﬁl Mot ﬂﬁﬁﬁﬁed@ﬁ Bl%blfcﬁﬁ&%%ukphdv%sl?&@étsgﬁ BeRdfRgin quality
macr obl ocks. FIG 5 1l rates a group of nine
fifaibe sbdusoks of muamndie &afrleapmwdadrte the efcodecis aldseifikd ibased on its

16x16 el s. ents the pean for a given
li&fﬂ?)tb Figﬁff{f? LY a €t (92 {apRligatipng ipa 6%&118}}163131 cppgpication system

WRerOoRb e E1bMTFidalhR) if iﬁﬁaﬂ@néﬂ b%éﬁpl qﬁdﬁ' Qé(aﬁﬁ)‘fe thé content

cal culated using the follow ng fornula:
aBpdification idan MBLUsMNb imbetermining albit Pate neede@ t@ chod’é)mulumedla data

ere .NBLUVAS represents. the mean | um nance cont r ast
BroHaiEmgE H&ﬂet?r?%ede RRINSAHAIR Bl #:329 gy be tsed 10 determine the
[10=TelrToYat el 24 A0 are calculated in a simlar

manner . ecotrast ratio of a frame is obtained by
t aki n@0X29%¢ medhowf oft drdinanyndkilhét theatri wowldl undsrseid el information

of . the ]gl ne macrobl ocks in the frame, The standard
aed signplsrmey be Heprenadating any ¢ aoyariohe oﬁ.d#éerent technologies and

ngfl'ngﬁéso Chyr| eg(aﬁ'l Iphs n%hﬁzlﬁtl%t?&c%gnén&lﬁ{l eff?‘foﬁﬂatlon, signals, bits,

ation of variation of’ tex

wyrhbols, @ricthips dre mdyebeeraferohded thrdughd@nthe above description may be
Classificatign Metric [0063] A content classification
FFmSPEteée}W Yoltagesy éldﬁ?rﬁ%oel‘zﬁér.qwge@m Vases, maegnesic/agldesr particles,

ol SRR Kby kB B B8] “The ot her 1 npur

for the content cl aSS|f|cat|on modul e i s the Frane



Difference netric calculated in the preprocessor. The

Frame difference netric gives a neasure of the

wdizbdemwensee bet ween two consecutive franes takpPag/usSmi06/008484
account the amount of notion (exanple, notion vector

or W) along with the residuaB6energy represented as

sum of absolute difference (SAD) between the predictor

and t H8130)r r erfthopmef sutivaty sl avoudd fugheroprniecigeghat the various
Ellrl%?ﬁtlg% fl(géiéa]? '?)‘f(%kgl gdlﬁ’lgé) n(aezﬁ &tﬂ%?%’ ede%énbed in connection with

orunidr T ecti onar
ehd Eﬁar@%ss @clobdd0Bdreinngy 6% ﬂi?leﬁleﬂfedaasf élédfﬁ)nﬂi hir@WeRs Brmware,
metric based on the notion information received froma
FPEPBies ciodre, pridsiewarpd ynipopedss it gornbmatms thereof. To clearly

S d. -'nter B3 foll
TREE THEC i R O Pel it DS various itustative
256HipBBdrite) BIRRS, thédiSesh bilbiRCAd s HADE b&M de8EAHd BBk generally in
SAD information i s avail abl e. [ 0066] Frane difference

rt@’mﬂélféh‘tlé unsiiomhity . MWV Hether sugthfumeidonabibyois Kmplemenéed as hardware or

%tl Ved as O| l OV\%, %SAD ar @&)&}8?’[8011',%'@tsd%(sw)goggtg_a(lw%éed on the
%&aﬂ Y518 fns@uh'ed AR s MW empleRR Me: ddsé‘lﬁeﬂefuﬁﬁf%nggty in varying

conmputed fromthe backward reference franme, and
iveays Hier SKiD R@drqyiﬂremph%@@m bet sugh wapl¢meatatipn eeisfong skould not be

h,, of i.nq f
atpeh e DL Sen PR 30 s Rl T & i Moo
fol | og1318 Y=The SAROSS 8l Ifo Cﬁ(«ﬁﬂ] blc?&ks"‘@&hﬁorﬁn& Fhules, and

A Nr the SAD of the forward and the backward
@irﬁmésr edeseribedt in cconmspiamt i widh ythe| exarhples ddivdosedt édrem may be

denom nat ontains a snmall positi
aBlomieR g R BRSPS R prosP O Bil Rt processor
QDSPL GARbFlidAgoR Bpe%lﬁ@ln@%hﬁéw&réu’iﬁA@fI@ﬁ Gifie®d pﬂoﬁ&nﬁﬁéﬁlé’ gate array

in the denom nator also find the | um nanc
KFBG A oa wihet pe@&fmyrrfablarﬂeglcmvrml Higciate ghéelor WanmStpth@as discrete

e lum nance depth |s el ¢
P SRR TR, SRana st th oere et gp erfogmihe functions
HBscriDe® el tA1@chdral fEHam prB@ss&eﬁfay R4 nficR) n%ﬂﬁic@@%? Sut in the
the histogram difference where Np; iS the nunber of
lbltomkive, n thhe pradesdor n thayr bhe apy evdoovsntionalme pragestol i ntroller,

nu of blocks in the,i bin for the current
STy St eheing: rnBRESEPT BRUCRLS he dilemeated as o
%Hlbﬁidﬁb]y of EdmputthghiesicRer 2 QEoﬁlbi%a@(Sr?Mf QE?‘)Pad?ﬁll 4 chroprocessor
current frame are disjoint; then =
@aﬂm@hm@ rawfqpamsmﬁ, fooe on mi)rﬁmqump,roaesssﬂsomonjmnﬁcpn with a DSP

G assificati Proce ure [0070] The Contrast Ratio
ﬁgﬁug%mgﬁﬁm?ﬁgc BPer ence val ues are utilized in

the fohiaM N THBRREGS of g n%cﬁf & zﬁ‘%&itﬁ‘xﬁ' de¥érﬂﬁ@ if @Gﬁrﬁ:@ﬁon with the
classification netric, which dreliab predi ct

t:h@npleatluclesed Irerein gnabeln: ambmbeds@qascdm de harﬁlvsmep il p sftslare module
orit,hmcan be able to [ the c i nt

cl assi f .
o TR PG Birce boTabinRian ofh P *R1 elerd Bidiig ay reside
c ngﬁﬁgg
gpggfﬁﬁﬁﬁ§ég?%%?§“§h§§iEgm?n t he range %f%géﬂ@%%%ﬁgﬁﬁnmnmy,
frepisterachnrd disky 4 reane ablle pkiske b WIP-RON her amg e Xorhy ofdtotpemedium
cene aBg t he, nunmber, of scene.chan e ccurrences in

KRG it et o X aTRR Storagrdnedipindh fouplegsioithe pracpssAr such that the
BRAULSr bah Fh8 1RLARA eﬁ&ﬁramlgﬁla iRl G td1nd Qbla@¥RBium. In
Steps for each superfrane to obtain e content
thead irfativet the storagt mhazlidm amayt Heeinfegeaineo the mpirec@sdoraftle processor and

frame difference val ues.
the storage medium may reside in an Application Specific Integrated Circuit (ASIC).




(1) Calculate Mean Frame Contrast and Franme Contrast
Devi ation fromthe macrobl ock contrast values. (2)

weénrammamsnt rast and frame di fference val ues ar 8CT/US2006/008484

normal i zed using the val ues obtained from sinul ations
which are 40 and 5 respectiveBy. (3) The generalized
equat ion used for the conputation of the Content
ﬁ&p, Pay ireddavar f ivdrgless n@g}@g} r it the alternative, the processor and the

9@" AR AALETR! oG8R aBiibs in the wireloss modern. |

* exp [QIBV* F%Hﬁzﬁ&lﬁﬁsﬁﬂ@@ﬁ?&@ﬁﬁf e aiRtidded( Smpléd) is provided to
where CCW, CCWB and CCWI are wei ghting factors.

TheblG any E@fs%i“r ef exdinsenslil i gheparp i makeonpse, the disclosed methods and

et s ilRcRE G 8 e SR S o ey agaren to those

kskidle® in fBepean mMe PEIASiplel @eﬂhﬁ&qﬂelﬁ&nz@% pEERIARBer R ples and
of the followi ng cases gets executed. (a I\Io Scene

@ﬁ@lﬁg@aﬂ elwx@ﬁs topayr ee afdednwitbewndepetitnggleem the sspirifpar scope of the
tric is entirely dependent on the frane
8%SF¥B§?%I§8§]O 8gpa5§t Yhown in the fol | ow ng
equatlon.CCI\/Etrlc (CCVe+ (CCW/2))*
FrameJDi fferenceJVlean - (CCWB- (CCW/2)) * 1 * exp
(-CCWi*Franme_Di fference_DeviationL2) (Eq. 11) (b)
Si ngl e Scene Change: Wen there is a single scene
change franme observed in the superframe, the default
equation woul d be used to conpute the netric, as shown
bel ow. CCMetric = CCW*| _Frane_Contrast Mean + CCOW\2
*Frame_Di fference_Mean - COWB *| _Contrast DeviationlL2
* exp (CCWI*Franme_Difference_DeviationL2) (Eg. 12) (c)
Two Scene Changes: Wen it is observed that there are
at nost 2 scene changes in the given superfranme, the
| ast superframe is accorded nore wei ght than the first
one as the first one would be anyway refreshed by the
| atter quickly, as shown in the follow ng equation:
CCvetric = 0.1*1 _Frane_Contrast_Meanl +
CCW *| _Franme_Contrast _Mean2+
(COWR-0. 1) *Frane_Di f f erence_Mean- COWB*
| _Contrast _Deviation 1L2 *|_Contrast_Devi ati on2L2 exp
(COWA* FraneJDi f f erence_Devi ati on L2) (Eq 13) (d)
Three or nore Scene Changes: If the given superfrane
is observed to have nore than 3 | franes (say N , the
last | frame is given nore weight and all other |
frames are given a weight of 0.05, as shown in the
foll owi ng equation: CCMetric = 0.05 *
| _Frame_Contrast_Mean( 1....N1) + CCW*
| _Franme_Contrast_Mean(N) + (COA2-(0.05*(N-1))) *
Franme_Di fference_Mean - COMB * | _Contrast _Devi ati on(N)
L2 | _Contrast _Deviation(l. ...N1) L2
*exp(CCWA*Frane_Di fference_Devi ationL2) (Eg. 14) (5) A
correction is required for the nmetric in the case of
| ow noti on scenes when



the Frane Difference nean is I ess than 0.05. An offset
of (CCOFFSET) 0.33 would be added to the CCMwetric.
wpQM6BPp90Bhe conpl exity conponent 192 uses the BCTAIS2006/008484
val ue, notion vectors and the sum of absol ute
di fferences to determ ne a valB8e indicating a spatia
conpl exi tyfor the macrobl ock (or designated anmount of
vi deo data). The tenporal Qﬁ#ﬁﬁﬁ&ity i s determ ned by
a nmeasure of the Franme Difference Metric. The Frane

DWVEEASTT &8 L ABMEDCISeasures the difference between two
consecutive frames talcing into account the anmount of

not i Ony MekHoa JTpkdRBsiYERuRSIdiAdda Ehapssny.0of absol ute
di fferences between the franes. Bandw dth Map
Gener deteomirfig®garhplekitael mikioediadesd;iang V can be a
function .of. bath encodin 0 exj,ty, C and al | ocat ed

bi'ts Siirue? ernipERias S Snne e Shmiia Ge

noted that the encoding conplexity netric C considers
spatial and tenporal frequencies fromthe human vision

@oi nt The wiegved Pdr cldingt br twheren ndatensringi thev eompleiffragomprises
eyes,.the conpl exity. valye is, .correspondingl i gher. .
ARl el pbleiad 8L HE e TR g Raoct fbiexity of the
A8do@ith, hdl Whérein?BIdssIHRL RNBedd b thOGpRAS IcBPIERItD: the temporal
[ 0075] To achi eve consfant visual guality, a gandMAdth
(cBmplexgy agrdiogine spatial hemplekity bijdemppfal apmplxitiB) to be
encoded that satisfies the criteria expressed in

Equations 15 and 16. B1=B[Cl V) (Eg. 15) B B, (Eq.

B6) [ a9 éGhethd BOYREH I SvhbeiR eeRhi spadial Sorhp\Exity is based on at
encoding conplexity of the ith object,” Bis the total

deeat onedDesabealdsviletetminedhipr ot lesst ohe blckoé thednwliiswgdia data.
quality for an object. Human visual quality is

difficult to fornulate as an equation. Therefore, the

above TegUALtheM of Blaith D, RMterdih A6leRRinind§atiREhmpIoNRY R based on at
if it is assunmed that the 3-D nodel 7s continuous in

a¢dst ererdoabhs satidoeatailed¢dmined foo a((1Bgst bng bloak obthetmmdtitnedia data.
as unchanged within the nei ghborhood of a (C, V) pair
The bandwi dth ratio /?, is defined in Equation 17. " <
/5. R (Be InethddOQf 7d1ailier PivheRlid Q&R PRnpT SR @&h?f@ﬁit comprises
t hen be defined as expressed in Equation 18:1 bt |, ¥or
[determingng Epaddl ¢dRoplextig) of thet mmltioerhs ideta, 38d attevan classifying is
¥i%%:éabe t he " nei ghbor hood. " [0078] The encodi ng

81 % i:f;:n?%or%}fcp BYYpy human visual sensitivity,

both spatial and tenporal. Grod s human vision node

is an exanple of a nodel that can be used to define
tthe sgatinxthabefdlaxr 3,ywheTtin detendimingctomppcié cemplerity 3dmked on at

atial frequenc d, ambi ent. 1ighting. The resulting.
88 o et Gileelie s R Rir ronacast Bk paadoiS punmeia daa.
in the process, whether a picture is to be Intra-coded

or Inter-coded is not known and bandwi dth ratios for
Bot h dihe methed aff edainF6y wheateira-deedething ttmpoeal, cdnygexity is further

andw dth ratjo is expressed in Equation 19: b | NTRA =
I%Rﬁ%@nga (4t absgibieeiely@icience sSediad Pofh Bk ons bjask of the

LRSI ALER A6 ol T BRAGE: pRFRONENt of an M3, CCINTRA is a
wei ghi ng factor ftor t%e 'um nance square and D csa t

termfollowing it, boiNTMis a normalization factor to
uarantee \ = bj ... For examle, a value for C(nMIRA = 4

© achi eé{?ﬂ@%faj %&éwl}ﬁﬁe&v Hetgrmining tomperal eamelexsity jsgased on at

fiact He %? WA&@d&%h{ﬁEﬁ? LABist DRe i:)l%g% owﬁrggaﬁ data.

al I ocat according to t rati o betwe
di fferent video



obj ects. [0079] To understand this relationship, it

shoul d be noted that bandwi dth is all ocated

woOagmrovedsei cal |y with encodi ng conpl exity. ThePCT/US2006/008484
| um nance squared termreflects the fact that
coefficients wwth | arger nmagni3®ude use nore bits to

&ncod To Br vg t, tge %og,ari thmfromgetting negative

Al uesthegngt 9/? piclaigyegvhgenistermiming enneeal samplexkz dy kased on at
i - C e 0] . .

1088 B A S0 ERR  30)0F, U3 lpgk 3R rimess

tdaw. Frame Di fference Metric. The Frane Difference

Metric neasures the di fference between two consecutive
frames taking into account the amount of notion (wth

tio | | th t . Q it . .
A11 oo GRLREes D WhetnlHE ARk e et popmpriss using
sdtiabty cfsomeht clasificadpey al conplexity. This is
expressed below in Equation 20:P INTER = OMTER g 10 (|
+ COm m SSD Daat x tp(- g \\Mp +W N f (Eqg. 20)

[1q082 FON: 20, ) .VN_are the forward -
AT e b A w M et Riolch iy GRBRES determining
cpatidbecongilexdtyt bad t¥ipotal tdoenpldIiRAf AReTuh@tihediaeBABCAR wherein
by SSD, which stands for sum of squared difference.

Fé@% ngribe gpimedigdatagemprisee of || M +ME || 2 in the

Equat i . 8 .acteristigs of human

Vi sualagsg))clgtug%a{egslp é@aag an ieerX gtg%’rﬁgl ast%%eél %Yéi%?’edi ctabl e

not i omssosiaEihg theNepbilal compibkityewith atni®ivhi valea g can be
tracked by the eye and typically cannot tolerate any

mor e @PYEBRE iacﬁ?n%/el%ﬁl%%lﬁ?‘it&ﬁaﬁoyt e agilomedia-daie besed on the texture
ILRBI MR 7 Jarde €@NNOt be tracked and can tolerate

SI gni fT cant quanatl zation. Experinments show that o

I NTER =I, = 0.001 achi eves good visual quality.

Deternmi ning Texture and Mtion Values [0084] For each

técr obY PRI afpEocesying mudimaediadata comprigingissi fi cat i on

conpo ' texture value with the

cpari Stk eERHORLAEDI AR ERA  ne

t enponsbnclonplassifying thd eiltiLxdid deta\babddeor @Bk ab@imined Eh@plexity.

| um nescence val ues of the nultinedia data, where a

| ow texture value indicates small changes in

lLem n e | ues ei ghborin ixel s of .t.he data, X
é%’d aqﬁ? g%%?gx u:rdg C\}%&ug ’ i‘g}%frggt Ien% aﬂ_?a ﬁe‘feém]ﬁlﬁgg t?‘ﬁ complexity
tiraptisesi messe e dwaini@gOkpatal Hoapldxig Bf X8 m@finteh® data and
data. According to one aspect, once the texture and

FonosH cemplesdtyfethe aideq) defas @nd avhereis sidane fori assifying is based on
n det j ontent classificatiaon :

SRTBANST Lo P LTSS SGRBRRL, A5 )% S oy e

bodgordlcemplexitpn and texture information. The

classification conponent 194 associates the texture

for the video data being classified with a relative

Xt u for, ex Le ."Low texture, ."Mdi upd o
V5 oo ¥tpp GEFISTA2R RBrein it L Hklteinnd R argpteney i
bired eanmbaxifoy detrmhidffighanest \baé IRSatOfalld Rr FRIL00LRCKSeck of the
Al so, the classification conmponent 194 associ ates the
moltinagdiy datde cal cul ated for the video data being
classified wwth a relative notion val ue, for exanple,

"Low' notion, "Mediunt notion, or "Hi gh" notion which

gener @hd Ypparain€ 8f Eiairh ¢ wABRM nedhs R IdeRBning Hfitial complexity is
macr obl ocks. In alternative enbodi nents, fewer or nore
based gbmeans fosdeiepmingng atdehst eng eontrastantibgalus 6t at Fastmnealock of
&g%qu}ne&ila%% ification netric is then determ ned by

const der ng e associated texture and notion

val ues.[0085] FIG 6 illustrates an exanple of a
classification chart that illustrates how texture and
notion val ues are associated with an content

classification. A person of ordinary skill in the art

is famliar with many ways to i nplenment such a
classification chart, for exanple, in a | ook-up table

I T " Y L " - o,



classification, a texture value of "Low " "Medium" or

"H gh" (on the "x-axis") is crossreferenced with a
woubtietmoosal ue of "Low, " "Medium " or "Hi gh" (ORCTHS2006/008484

"y-axis"). A content classification indicated in the

intersecting block is assigned0to the video data. For

eéanpl , a textuQE val ue of "Hi gh" and a notion val ue _
30- e MRS, (of SR o VBRIEINT Meass &y Gptowpiniig the) complexity
= 0. t gat i [ ' rel ative,.

Caliprres e I Eenkihn SenbORP BARIAN - peGhililnifie qata, ana
eitghdin dichhefoe nlasd g basddamshé tep@doraRdmpldiity hi S

exanple. In sone other enbodi nents, nore or fewer
classifications can be used. Bit Rate Determ nation

DO A DB 30N Rerchiiedit T8 At ML LRl Bomplexicy s

ata cont I'on " can be use

pagdass ntgnafu dempiss iolbasdloge hidtibisettor QVINVG Ebd at@aét one block
i nprove the bit managenent while nmaintaining a
ObHsrawiimedia dsg% cept i ve quality of video. For exanpl e,
the classification netric can be used in algorithns
for scene-change detection, encoding bit rate

dBl oc dhe apparatnt bOtlaind 60whdraifiEnéaat CortRtEMMUBE Sinfdral complexity is
SFRUCL. Conpr essor/ deconpressor (codec) systens and
rihier Bpsedjogriagunpplorhselyiepixel diferensergsweistadomitb al lyast seeiblock of

L Wi ' [ , and can be configured to
coﬁéggggdgg%%%ng{ﬂ,ﬁgﬁﬁkgﬁgﬁé is a trade-off between
qual ity and bandw dth conservation. The best codecs

provi de the nost bandw dth conservation while o
Podudipgreasaius ahalping agwhereinimsans fordetraminingtemppral complexity is

p

7 ; [ t.196.
HRBELL a6y 33058 B S AR b3t st e
blvch of tHeheulfidiedrdaef bits all ocated for encoding the

mul ti medi a data) and stores the bit rate into nenory
for use by other process and conponents, for exanple,

cod 851 Fl. 1. bit rate determ ned. . .
32092 SHRAIER! 1 A3Ps FlFinchys fuBlleab 81 BT eniy
baved @iV endans dw dtdimidihg @t RPagVdrdi figndTdittekdRe ivalud dleferMined for at
a consistent quality level. In one aspect, a different

ksiagt anglockf tremyliiseadiadasdl with each of the ei ght

di fferent content classifications and then that bit

rate is used to encode the multinmedia data. The

eesul Tho@ppdrae tofi Gaitohat whéieOb@hnst fo@ dskifAh®Me multimedia data
content classifications of nultinedia data are

eP Pk asing adlyrplity of megpsies corsentislasgificaionsncodi ng, t he
perceived quality is simlar or consistent when vi ewed

on a display.[0088] Generally, multinedia data with a
b2.gheThe apagntis 6l AAsifi f,ivaRkdi tedh$lor BekefRininsoRiplékity comprises:
hi gher level of notion and/or texture and i's allocated

nor e BICERS \Wpie Aeteraivingd spavial wompliixity danca terhpdrala complexity of the

I L f [ indicative of less texture and notion
AR SRR b BRSSP AT P Bom P
par t i mihdy fof aRbERfinEtha spitfal ExhpleKity WiR albtuleafafiecan be
determ ned based on a sel ected target perceived

qual i Igansdpepsspepting boitengpardleomplaxityeditea thatian value; and

by romes T Bk R s RO ey B BRSSO N on the
&k Mlbesmbht votRARakement s, estimtes of the

mul timedia data quality can be made by autonatic test
st efmnatbodef proesssing amplimedis idglaabmpoisingi se rati o

L.gorithns. ]n.one aspect set, of standard quality
@%%gy]n§§96P#?FV9g¥R®ﬁHa%ég%?fﬁ@ponding bit rate
R floth AHEYR BARIMdIR rbSddsdbasiitdd thY db@&MBined E&mplexity.
predeterm ned for nultinmedia data of each content

classification. To determ ne a set of quality |evels,
mul ti medi a data of a particular content classification
can be eval uated by generating a Mean Qpi ni on Score
(MOS) that provides a nunerical indication of a

- Y a1 - I T




[0089] Determning multinmedia data quality can be
determ ned by humans view ng and gradi ng the

woubdsioosdza data. I n sone alternative enbodi meRCE/US2006/008484
estimates of the nultinmedia data quality can be nmade
by automatic test systens usidg, for exanple, signa
to noise ratio algorithnms. In one aspect, a set of
standard quality levels (e.g., five) and a

eQr T esRanding, Pl f J@ev 5}99\9%}3150 ggt?}}uhl(ﬁ}ln egqef 8Pmplex1ty comprises

particul ar quaI| are

retermingel spatial a)rﬁlﬁleﬂay: bf mnhemneaiaa@eﬁa bhd adnhpal doRNlity of the
Knowi ng the rel ati onship between the visually

péfeoed %oanaiu\ahw%rwl ¢lasselyingnig Rased onrthe epatist camplexitedihe temporal
b
g@ﬁ@le‘} %&/}{ Sel@g{ft?ﬂ%&ﬁgle t}?gff’cl {e o}al 80188%?(}%3)

qual ity IeveI The target qual ity IeveI used to
determ ne the bit rate can be presel ected, selected by
§5user hegrqthed aficlaim Shghheminaatemaning sp&t@& eewplgkity is based on at

S5 RSP BASRIRE L0 BRel AR UL A 58,

the encodi ng devi ce or system based on predeternlned
criteria. A ta@?et quality level can be sel ected based
. f dheanethesd ef claine ZG,y‘ﬁberem detrrpuining spasisl cemplesity isopased on at
d uld b celvin
I B R L P AR
Cl assifications [0091] Content classification curves,

and the rate-distortion curves fromwhich they are
dér i vddeamethgdnel slaie 631 O’Yhelf@n cﬂ%ts@ilflylgn@et hempledigy comprises

AP el SR AECR e PRGN B pad adrrinchniting is
bysetliondhd1@nipdeal RinBlexay. |nter section of the target

quality level with the particular rate distortion
quality curve for the partlcular cl assification of

Bdteg”e[ﬂgg‘l?e‘t cpgf galtm %‘t \ﬁherel tc[g? qrﬁqgrlngé ltglﬁgc{r%lcc%%ﬁép t%/nig %ased on

FSeCt 7'oR
delasasR M6tich hesy (M&") geter@ibli fby al RM&! odeSbis& 6f3ﬁl%dmult1med1a
For exanple if the target quallty Ievel was sel ect ed
flgfape "Acceptabl e” instead of "Good," encoding video
data classified as, for exanple, class 6 with a bit
rate of Rate 5, -may now require a bit rate of about
Bat e Zhe [0 ofl 0lagf W RiHegeih RteRInd Mg %ﬂﬁcgdrﬁ'leﬁr%)lgﬂhals further
content classifications referenced in F
hesed et pem A rahswig el eliffersncesi assasiptacamithrag leaghese block of the
n ain average bit rates and
&%gﬁlgg}}éa ﬁ%&aﬁgﬁg‘a eregci)blg?@nal -tonoise ratio (PSNR).
The average bit rates for the sequences are plotted
agai nst the average PSNR forming rate-distortion (R D)
&r vesdhe methashefghtie 2&R-vhegein etermgring temgrogal complexity is based on

oL PRENRPC IV R URRETR TR L5l e R ool coe

and the y-axis is average | um nance PSNR (db). The R—D
curves for the sequences fall into several different
él.ust €he meghnd affedaimR8, i whedéia d@mrswtwr[mw camplaxfityris based on

)RR S P B SRR 6 R Ll BEBE butimed

fatye groups are initially fornmed with each group
obt ai ned by taking the nean of all the sequences
fal ling into that cluster. The clusters can each

¢ s 5 o 23 SO Sah Hoar i R 4 Butimeai
ﬂ%&és‘s@s‘%a@éd SiE fhé MLEBSireq rcHingE:xft? BoRpAR eithét BHEREL combination of
exanpl es, the video data sequences may cluster to ?lor m

| ess than five groups or nore than five groups
dependi ng on the sequences used. In this exanple, the
nunber of groups (five) are subsequently increased
based on further analysis of the video data.

. - - - o o o - o o L T



superfranme having nmedi um notion and | ow texture (MV

LT), class 3 represents a superfranme having nmedi um
waonbiemomand nedi um texture (MM LT), class 4 reprasSznts08484

asuperframe having high notion and nmedi umtexture (HV

MI) and class 5 represents a 4uperfranme having high

nmotion and high texture (HM 0093 Next, each

By EngdinpRInpIesHh ENCapRE R, (R a%mé igryJPERIgR gRIGELAL 08

classified to test if each superframe falls into its

respective class. The initial classification can be

3®f i nadippyratue of pRGessiid mulinsetuncesmeisimng| t i medi a

data and using an iterative process to accommobdate the

var i onsanstiRefetemynagcemPlaxdy of Bnlsnedia datant o t he

revi e ,
P ﬁ’fé&ﬁsy f(% fsélgc%glgbpy)ﬁ) qf %1,1‘315 otnﬁnl‘iixuﬁln[k%\f\!} za%ceﬁéég gds@cg on the

R-D curves can alrned IS exa
aste@neddéorgplesityer s was increased from f| ve to eight
and additional classes were fornmed, where the |arger
class nunber represents increasing notion and a higher
vel d atga- I :
2 18L P St Bl LR ol a8 B compeni
&ﬂﬁlbﬂldeﬁ afeardsh &drr d&tSﬂmhﬁlgC bsgial fopimplexia| of medindultaedia data and
Because the rel ationship between the bit rate and the
tenEorA FOBPESIR Affthe vsdeg rfiafa, jend yhegimmaapnier ¢lassdyingds based on

#he Sé)tR}lgng g?ﬁllg)% ef U mp&glekz&ﬂﬁl‘l& t%gorab&ﬁgtﬁ% si)%ﬁgl co;nplexrcy and

Bm cohplexitys exanpl e, the values of paraneters a
and b are reproduced below. Class a b 1 5.0874 -13.038
2 5.1765 -20.790 3 5.9369 -32.149 4 5.2884 -27.498 5

5134205 i BB e T Sl WD g

Bas wnededrs fopat@fRinidy auedst anvdycshthallueatdr at kst one block of the
real -time services have simlar perceived quality
multespbe datée of their bit rate assignnent provide
consistent multinedia data for display. . Hence, a
quality metric (e.g., PSNR) for a real time service is
8g.pectriéla %}_ﬁmhﬁs B’Dﬂl@inﬁ) Bit C@thdr¥ini € 51 M@ermdihifg tspatial complexity is
assi gned rate. Because an equal val ue of PSNR does
hased @e@@@gaﬁm detesmpning at laash ene eprjegt wEa ypkyie o at depst prg/block of
§§ m@ a? data, the existing classes were nodified

48 gho‘%er quality nmetric, other than PSNR To
achi eve the sane perceived quallty of the nmultinedia
data, the content classification curves were nodified
6? addhe gaP@@ﬁaFUés% ﬁ@irng%fwh@@@ B§anshier detprgipi@g the complexity
8%1?15125%? eraeaéla f%[rl jmn%{m qkﬂ%n%&rX]f g?ﬁlgfeﬁrt -BlPethQ fntlL?lﬁI’nedla data, and

hnlc

Wief¥in meéns fot ﬂaﬁsﬁﬁh@ls taded bn @l @eipotal cémpled@p Cr I bed

exanpl e, the offset values for each of the elg

38nt eifhe eppasates oheleim 33, whgein meays for dejerguning fompgyal complexity

E:sol?ﬁ%%%i)n meg%sll;oF Ié%tglgrlalgﬁ]%dag 8t407ne r%oqgc%g\]a f:tgn M%P t least one block

detRGhilamediafdatde frane dlfference metric or the
contrast ratio value or the content classification

nmetric are relatlvely high with respect to the
s and fut ne,in. a of. fr

dor er AR epraet phEfin B BorEr PRERS! e Runr iRt ooty

 futhSreiss et me[a@boﬁ?het%hﬁtnn% 4 Sun@of Q&V}ﬁf@ﬁf&el differences associated
illustrating one exanple of a process 200 f

dathert taasi ang bdodki af themeltiasibaidaynarnd aﬁ«i:rﬁmer{goqm timedi a
data. It is also noted that exanples nay be descri bed
as a process which can be depicted as a flowhart, a
flow diagram a structure diagram or a bl ock diagram
Al though a flowchart may descri be




the operations as a sequential process, many of the
operations can be perfornmed in parallel or

woanwsmsat | y and the process can be repeat ed. PCIUS2006/008484
addition, the order of the operations nmay be

re-arranged, operations not sH®dwn may be perfornmed, or

oBer ations shown _nmay he omtted dependi ng on _
éPr curtde app@atug of gim 38} whakerpmewts fop detsrmaiaingdempogd gpmplexity
4 D08 87 AR i BT A ChNe B Y€ QWTF RO GoPat TBAPBHe block of
a function, a procedure; a softwareprogram of par

oie ubindddwbdaea pr ogram When a process corresponds to a
function, its term nation corresponds to a return of

the function to the calling function or the main

funct . b PO . a. sqf [ .
g?'o ar laI(ang aﬁ%%gtlug ’%§ g%ﬁ%tgﬁeﬁ’{“?lfelsnﬁ%%n%&?ﬁ é&?tg%xpngl%%ﬁl%rfcomplex1ty
$Ubped @hantdns far BetomsinthgsanenRt ofd fand difeRte Valbensled least one
to require all enbodinents to be inplenented
PB@K@E@EHPWPHWﬁﬁgﬁglexpressly stated as such. Instead,
one skilled in the art will recognize that such
operations can typically be inplenmented in hardware,
40f t wahe, apphdddisevBcRimf 33, MwBéRin @icafld €6:0666@ing from at least one
Functionality or an operation that is described as a
ukgmedia presetren basegraagneans for detpraminimgpaypiaxdty demprises either one
'B?g g?gwaﬁgp 5)? ﬂu\é\%%%{lga u%?@?fe%gggg%%gészl%ggs %%zln?s%ﬁssion, reception or
prsemntiomes. [ 0099] Process 200 can be carried out by,
for exanple, encoder device 105, and the conponents
t hereof, shown in FIG 1. Encoded or non-encoded video

ta iys [ .t cqder device.105 fromthe
gg’t er r‘?‘ alflgtglgg P ggl%fg%l.ngl}ﬁmglglg g%s({sataZ%{lpr%sfrégp 205
det er dewAsiniiy&oaPIRNig0f ynl@nedidQlam; deo data . In sone
enbodi nents, the encoder conponent 185 cal cul ates
i nf or AEleGtHE asskal ensodimgdirptestestiasedserathe gbmpleiply of itheymultimedia
and the tenporal conplexity of the video data, for
exanpl e, notion vectors, at |east one Dcsat val ues,
and sum of the absolute differences of macrobl ocks. In
sonme enbodi nents, thecontent classifying conponent 190
¢4 cuilhe emethpd | elastaipafd, otherdie daigronnngi &8 eewvplesity comprises

m.ne._th | tinedia,data.tenmporal and spati al .
ggt%rﬁlglxnl S)?tag% Qup! X)}tlyn%fatpr% g}}ugtl@ﬁ(gl% Cfgga i eteg]gﬁfal pmplexity of the
9ldes sdafay iang vaieEe neakifyilp is dascdl s shed Ypatile camplekit® dh temporal
data based on the determ ned conplexity, step 210. As
gorpRISHtY, op botbitthpspztigl canpexity anidifemberatiearaplpxity.
classified in one of several content classifications
(e.g., one of eight content classifications). In step
2315, The nptreeestscldR044] el iRidth RIBferRiihiakpativ] YodhplExifyofs based on at
viewing nultinmedia data at a plurality of content
&aﬁﬁﬁg}%ﬁtwabwﬁ,etmﬂ@ﬁ fpwatilgast erd blpcklefibe prultbnedia dathe
start of process 200. Determining a data quality |evel
can be determ ned by humans view ng and grading the

06l t i TRE nRGALSE, clffn 44, WIRSITR deleb@imind spaBaPSb BN Dased on at
estimates of the nmultinmedia data quality can 'be rade

legstnue eawirastratigtvalueigtenained fosat deashenedd pekof thomultimedia data.
exanpl e, signal to noise ratio algorithnms. The quality
| evel can be presel ected, selected by a user, selected
Inr oughe aetBod WTBEIm PEDC 8SSre dRtEBMind Uhe "Bhflexity comprises
process requiring an input froma user or from'anot’her
fetoprining tamperah spinplexity t dfethquatliimediaedsh, arahwherein classifying is
g%l ?Ct%? td nan'} cal lﬁ g%/ the encodi ng device or system

£ 18 WHEDERE! SYPRIFXEE t he system based on, for
exanpl e, predetermned criteria relating to a desired
or required quality level for viewng the nmultinedia
data. [0100] The process 200 determned a bit rate for
encodi ng the video data based on its classification
and desired target quality level. The bit rate for
encodi ng the video data can be determ ned by addi ng

o s - L T N a



[0101] The frane sizes are estimted depending on the
previ ously encoded franes and the Bandwi dth rati os of
wohaeosfoogose. We used an Infinite | nmpul se ResponBeT(UlSkd)/008484
filter to estimate the frane sizes and a strong
correlation is observed betwed# the actual size and

the estimated sizes fromthe sinulations. The

één dwilderngthed eEclemydy. wheremgeteminiag teapemkcomplexity is based on

L ?a%ﬁtg&%;%gflgp ggcgtgla ZIOI\;) P%ié@]'\ﬂe%fog gg Eér%éts %1?&“91&19 of %Dmultlmedla

ghtaai ght -forward | i near rel ati onship between the frane
size and the BWR as follows: Frame Size(n)/BWR(n) =
Frame Size(n+l)/BWR(n+l) (Eg. 20) [0103] A procedure

figr e r S

9 oi eI B0 o ity AR R Bl compleiop j forther
dasddhen & aﬁm%ﬂz@tsmwpﬁcbledﬂemﬁees&sz@meai viitheatB¥iRt fo@é block of the
each encoded frane. Ganma(i) = Frane

gruldpedia tairasd airefovamce plockq. 21) (2) For each frame to

be encoded, a melght is calculated using the foll ow ng
Rfilter Gannap(i) (1-al pha) * Gamma(i-1) + alpha *

Gamma The thethddEaf CIZEI) 4 OdBdkinHa thitin télhp(b‘fﬁl édrﬂlﬁe)h@ is based on
estimated as follows: Frane Estimate

Telepyoap SBRRMY velug. detegmined fosat least %nepblé%lé@ﬁ}h@ my&m@ﬁ;a data
used for both the P and B franmes with successive P

frames estimated fromthe previous encoded P franes

and BThean®Bod6t ¢lakh ad, Whasintdetathdhiag eaaestelcdifleaER based on
In one ap roach Tenporal BWR may be the sum of

Bbleasti anedrameididierqnse yalis sigieyminge T ot lagss oap blnck of the multimedia
thg frame. In the case of | frames, it is observed

that an FIRfilter provides a nore accurate results

than with an pR filter. Hence for | frames, the

estimate is obtained as follows: | Franes Estinate é
2 spatlihgmethe ¢fyclaim 43, rwlmi@n sa%lz@t(ng frymgh éqasta@nem ing processes
)oﬁs(e%t%rngtﬁ% détgl%l%gli(il T&Sg)lﬁy ?}ﬁ ?onéc' JIEXI ?on%}ipat?on %J !

BupRhfdsauit &, Z28te @dn@oly Bl Bil Wdr rbﬂh@tft@t ftehe aRES d6Bimination
t he super frame size can be estinmated as a whol e. The

Supet staeture deterngiaptione esti mat ed dependi ng on the

previ ously encoded super franes and the Bandw dth

rati os of the super frame as a whole. An Infinite

5BpUl TBe Resansecldibd K), Whekdig inotidn des@htiBiesot&ked ddgnprising either
first approach above can be used to estimate the super
Prafea epnakigaligne8] Again a linear relationship can be
assung@mggmbéggmkﬁ§?§%p§&{rane si ze and the superfrane

conpl exi resen y nmeans of bandwi dth ratio for

t he supefthina®Enasbed ofleTtiRhceTpictatataf BideSonBMROHhI complexity for at
SF Slzeﬁn+l)/SF BWR(n+l') (Eq. 25) [0109] The proced%re

fegst ensthloskt ofppultimedigudota: frame si zes can be expl ai ned

as follows: (1) A quantity called Theta is cal cul ated

as the ratio between the super frane Size and the BWR

Bar t Mhe e@ARIEIfE]SHPST, vJHeﬁmfat@mﬁmecb@ei B&nprising either one or
fol |l owi ng equati on: Theta(l) = SF_Size(i)/SF_ (|%
@Eqmbz@yOQgi For each superframe to be encoded, a

wei ght, i s cal uqued u3|n the follow ng pR filter.

Thet aPEieymiDmED! ?L ?m#ﬁg a(i-1) + al pha ThetaP(i-1)

(EQ. 2ébrh@inkjuadBifatitdPafanicicnesi ze can be estimated

as follows:
determining distortion is based on spatial and temporal complexities for at least

one block of multimedia data.



Super Franme_Estimate(i) = ThetaP(i) * SF_BWR(i) (Eq.

28) [0111] The bandwidth ratio for a given superfrane
woo0mavdasat ed using a |inear conbination of theCcT/US2006/008484

bandw dth ratios for the individual frames in that

superfrane Frame types in a dfiperframe can be based

on a fixed GOP structure such as IBP or IBBP etc.

PH1 12{TheHaethed R clajilex?, iWhesein (FHir frpsiligncs msoerstcs roppaiging either
di fference nmetric descri bed above.

%ﬁégﬂ% @ﬂ%@%ﬁ%ﬁg and an inter threshold are

det er mbuaﬁmnhags@ﬂlmypé fog aitlookadfinultiokdialiatag and ent  t ype

in this given superframe. Based on these thresholds, a

f r ame detsTTHEA G aeRy efelreshrigne blockiof muftimeia data; and

differ r I | o

fr ane CHep Fufr EOR e il W ERRPLA s pliaf ait el cortl s for

ahleesbat 8cRpEnAltBnédiadmal f the frane difference is

bel ow the inter_threshold. [0113] Spatial bandw dth

rati o, described as Beta_Intra derived using Dcsat and

r od' I Red ve | t | mat .

55 0" ahe TRk FESEL 32 BBR ok s Buth PRk omprising

anﬁﬁm@bobaa&mbﬂ@hoﬁaﬁio is based on the contrast ratio

descri bed above or any other netric that represents

t he asigrnmorthy bazinyoe of 2 pegngiddk h rati o, descri bed

as BﬁbaﬁhF gkﬂﬂggﬁggg%&%hggmgcsat and G rod's node

and and eScCri dbove is used to estimate the

si ze @bteiriingig 2AP@idval sAPPrEvAGbarys isviRERl tohe shamposdl temporal
bandwi dth ratio is based on the SAD W/ netric

gemplexitied b leastomeigeka matimsdiaidata hat represents

the anmount or level of notion in the frane. [0115]

Referring again to FIG 8, in step 221 process 200

gges tihe Riethodad® ceher?) Reerdim GORPstdkburt Ofetérfifdi®h processes
processi ng of the nul ti medi a data, for exanple, to

eprapdeing pehanene PHe apmbigatien elor comTunl cation aI ong a

W rel %ét%%'ml%sﬁmfrrame éfoié'c? ‘%eol_{lltr?bagefdu rl} tra thr\é\%o and

illustra er “operati ons of
pr ocesisﬂeﬁﬁmmg frhie dycg% dHeinke thasaNoh ePBirdthsld i bagdiidon spatial
the "B" shown in FI 8. Process 201 determ nes the
§p<ét¢@or@@mb&ittaﬁ forfatonst onel blpokeefiraultimediadatast ep 206.

at i lexity re l.es. the

t er mi, ni omp
Focedt®siindd e 3l St o Shat seBHAG s Fesop g loast one

Dcoskalvefdetenin®l Ifbd AAeshsPoriédlack wtthé hultsmees gamed in
step 207. Step 207 can be perforned by the encoder
conponent 185 or the content classifying conponent

0, 0 . Fl The Cess of. calcul tin
§8DCS u%‘y\?’g c SCSS: o reﬁg SBi tr1,|a ngalexlgly o1 dSl on i least one
&bﬁﬁhs%&ue &éi&nlﬁﬁétpﬁﬁ 8t 1285t 0RO BIodR e tHE rhdiSinicbR daaa!mor al
conplexity of the nmultinedia data. Step 209 determ nes
at | east one notion vector for at Ieast one bl ock of

M mh shelpdSoheyy B et B ot SR RO R pased on

ﬂéteﬁﬁﬁlﬂig;&tQC@t fohe medteRSvecRAMAS R Gt Ba80o bloclabf HRAShltimedia
one blo of the multinedia data and a reference

drteck. The cal culations in step 211 are also typically

done by the encoder conponent 185. Proceeding to step

210, the process 201 classifies the nultinedia data

Based o8 hétBod8f @laith s vaRRh Q:?étérffnm t&hporal EompiBAity is further

mul ti nedi a data, the spatial conplexity is aSSOC|ated

ised cn d@mnmg\ﬂad;um of iabscdute pixsd Sliffexenass as$osiatashpihait least one
| exit i at.ed th tion value, as shown

ﬁﬁggpgﬁwié aWéF dﬁﬂﬁg% e%gggthe process 201

assi gns an cont ent cIaSS|f|cat|on to the nmultinmedi a

data based on the texture value and the notion val ue,

determned in step 255 and 260, respectively. The

steps of process 201 end at "B" which is where the

process 200 would continue on to determne a bit rate,

as shown in step 215 |n FIG. 9. [0117] Cbntent

Y L ) o g,




vari able rate streans. Such a nultipl exer that

exploits the nethods and appar at usesdescri bed above
wabhew/oevmbl e uni formquality multiplex to be oBCPwS2§06/008484

dynam cally varying content in nultinedia

applications Such a multiples@r is described bel ow

NUItlgjexer [0118] In sone enbodi nents, a nultiplexer

Ry bdhageathadef ¢lhian 3 WhepRglsHERENAE SenRyakcammenty is based on
R t
GRS B DA Sl o Rl LB e g e

conpl exity can be provided to the nultiplexer, which
can then allocate the avail able bandwi dth for a
631 | edhp aretlgd efuelainp Paxebergingisterameing &reparalcemaplenjtt ig based on

tdﬁt%rrﬁ\éx? ata%} gﬂrl;? ﬁglﬁle :Slgfife%{:ﬁcecvaﬁlat d S‘i H%f‘i}:togg %goc}é oq T multimedia

aahtlcular channel to remain relatively constant even
if the bandwi dth for the collection of multiplexed
video streams is relatively constant. This provides a

G s b0 of oF8maF o il ap§ R ARG O N Bl on at teast one

Meéddtivhalie dettiifled fhiad 1éhst &ledlbdkedithe Rfimciia Bith, rate
and a variable visual quality. [0119] FIG 10 is a

systen1d|agran1lllustratlng the encoding of nmultiple

lti dla nnel s O

+ oarte 10304 PE TBE AT Sopll omb e Sl bt gp.at least one
wmfdat dl6e déter@NFLr 6Elch? Bn¥BREk Bf el chilBhRYRIdafaVIUX)
1006, which in turn is in comunication with a
transm ssi on nmedi um 1008. For exanple, the nultimedia

rea 10 corcespond to vari.ous conten
Bhianndns M SoQERL AL BRdRn R Ry R G Rimtoxity i based on
ABNHRinEbAMNBAsS ond MibtioRevectof M VNRr af tasies e BIBOY of BfeOdBltimedia
the nultinedia streams 1002 to the encoding format
dpfeci fied for the system Wiile described in the
context of encoding of video streans, the principles
and advant ages of the disclosed techniques are
gener ahb Yn@Red bEaRiM 340 whdkdih MRHrAISAS eForhNEdmsleNB) is further
for exanple, audio streams. The encoded nulti nedia
b@&eéamsdmrenpme\a il of @bwlmlquéldefi@cnmwocmdcwnh at least one

BERRST PRt s et SR T el ansm asi on medi um

1008 for transm ssion. [0120] The transm ssi on nmedi um

1008 can correspond to a variety of nediuns, such as,

b8t ndbe Irmqﬂilqde@fp laim g4, gwhqtmmteemumne tepaparalrdongtéxty, is based on
uch .as ecTV(r n

FiEte Rie R AT CSAD MY el R B P ok S ¥iligiia aae
networ ks, and the |ike. The transm ssion medi um 1008

can include, for exanple, nodulation to radio

P equdhe ynetiRM) of Cllyim 84l whereid (dsterming pe tampdralceemytiexaiyris dased on
nd the |ike, tra i SSi on lum has a.]imted . .

AR e e A DRI ATR e Gt £ b pas blasBer ffy multimedia

g transm ssion nediumis maintained at a relatively

constant bit rate (CBR).[0121] In conventiona

systens, the use of constant bit rate (CBR) at the

t 1006 t hat
e Db bk BhEla B 3 TS PRSI Om Gl 6 tafkgh et algleast one
msét%mmauehmn%a% ok Q06 &feeolé)ékstq t%ulti?ﬁedi‘z?&é%ﬁ' bed in

t he background, the use of when encodi ng vi deo
content can result in a varlable visual quality, which

2t e Fugsod Shanar piteahaBial GompUA Y it @t lesst one

BbhtARE wﬁﬁeo@éteﬁuﬁémﬁ 'atrl'as‘f HPbBXE by themiiRkbiadata. One

or nore of the encoder 84 may receive agapte bi t
rate control fromthe nultlplexer 1006 i n response.
This permts an encoder 1004 that expects to encode
rel atively conplex video to receive a higher bit rate
or hlgher bandmndth (nDre blts per frane) for those

.




woul d ot herwi se have been used for encodi ng ot her

video streans 1004 if the encoders were inplenented to
wopeseabgsat constant bit rates. This maintai nsPCNAIS2006/008484

out put of the nultiplexer 1006 at the constant bit

rate (CBR). [0123] While an iadividual nultinedia

stream 1002 can be relatively "bursty,” that is, vary

in used bandwi dth, the cunul ative sum of nultiple

Edeo The rr:?tﬁ@i? Sﬁaaﬁ’r? 515 e\%ﬁerglﬂrée'té/rrmnm tc?mé?ra 1?113)? @Cg based on

annel's ar é encodi ng VeSS conp
laeteraminogalead oa¥ . mdbtn @éﬂiﬂ{l\/ﬁ\f) fd’ﬂQtt masst b BXEE ol ABmultimedia
to channels that are encoding relatively conpl ex
#hdeo, and this can enhance the visual quality of the
conbi ned video streans as whole. [0124] The encoders
1004 provide the nmultiplexer 1006 with an indication
g8. t hahe afigthexiof X1k 55, S@teréth dckdRnihg Qéfﬁﬁoxﬁpc&ﬁ lexity is further
encoded and nultlplexed together. The output of %
adedi g3 dstenmininge: siive wif dbgnleieipixel alifferangngtassdeinted suthcat least one

er...t ha b at e eci fi for the
?”gg ;nﬂ%srfl@}fnf?gcﬁ%&ﬁﬁ%{%r§ b:'ﬁf tations of the
conpl exity can be based on the content classification

as di scussed above to provide a selected | evel of
a&al i tT)he neieochof elpiph éxevharsinalegmaliying sermpasali ergnpexityoldased on

h des t he, variou ers
SRt RhBr O e b BB BRI PR B aste
encoders 1004 use this information to encode the video
franes in the set. This permits a set of video franes
/8. i ndibe inepilaed ¢f PJainy 45, whdreinpieterminiag t@tnnbryleqorlaﬂhxie«/ie based on

onst ant

BT Ma. Aot BhS e BRBHR al TR o RRRER bipsiofthp muttimedia
baged conpression of nultinedia in general for any
generic conpressor. [0126] Content O assification and
t he net hods and apparatuses descri bed here nay be used

P ocoabi e BRT B 1 e dardt BN RIERLop L leas one

PeGativialue AeREAHERH 6 Afledltdde BIBH &F thOnBRABERA af@r any
generic conpressor. Another exanple is in

deconpression or decoding in any deconpressor or

S0 RO LR o B L S g s v

08RfRt VARSdetbhirdd foPaPRas Sn®blotR8f iR @HmeaARAM ment s
may be inplenented in any device that is configured to

encode mul timedi a data for subsequent di spl ay,

glplu% %ﬁlqué%md' aﬁ& eC[ ger}rgrgné ré%r&”é)rst%l:c)%gr}p%mty 1s based on

aseakinaled Eiamas nﬁlﬁfo‘hr@)ﬁo‘ﬁ VAV YRY laf Sbadt orfehRBE B the multimedia
i mage) or a stationary inmage (e.g., unchanging or sl ow

ditangi ng i mage), and whet her textual or pictorial.

More particularly, it is contenplated that sone

enbodi ments nmay be inplemented in or associated with a

yari etrfie QhetRdL6F LRI 56 SRR deté%tmrﬁﬁg‘ téiﬁpdfaeéblﬁﬁémy is further
comuni cation such as, but not Iimted to,

beded phiottemiming el 255 ofl ebscdte pixed differerced a‘ss)cam;i wtthmt deast one

blseh b inedan sl sl GRFon dovi cos

configured to receive multinedia data for display.
[0128] Conmunicating nmultinmedia data to client
devi cabe nethodd efsclainy 586 ssl&arcihde&snﬁrﬁﬁﬁ\tesnpdrﬂpioc@lexity is based on

onput er s, etc es _tran ttin rocessi ng.
ASBE ey st e B MVee Rt Fibanab apppl Bachaeda dat
coul d have |ncreased benefits in quality if the
sequence of nultinedia franmes provided to the encoder

is classified based on its content. There are a nunber

of applications in a nultimedia comruni cati on system
where content classification, if available, can be

usef ul . For exanple the content cIaSS|f|cat|on can be

Y Y | I .



[0129] Those of ordinary skill in the art would
understand that information and signals may be
woepiegosnist ed usi ng any of a variety of differeRCT/US2006/008484
technol ogi es and techni ques. For exanpl e, data,
i nstructions, comrands, inford&tion, signals, bits,
%ﬁnbols, and chips that may be referenced throughout
e abidoaneibad pf plaind ROn¥esl detprminiagtemperpl Ganplagésis based on
4 ' V, [.C. fi S . .
el 5 bhO PG e FEHERA oot the muttimedia
cafabi nation thereof.[0130] Those of ordinary skil
woul d further appreciate that the various illustrative
| ogi cal bl ocks, nodul es, and al gorithm steps descri bed
o CO ctj ith.1h | e ;scl osed. herei n, may
52 marerrf o O tute gt SRR e AP Rt Bt teast one
ER@Uta8le deirintRdgor iH1ekdt eNetleck of the atdEieedidata,
conbi nations thereof. To clearly illustrate this
i nterchangeability of hardware and software, various

ich! us ti 0 nents, bl ocks...nodul es,.. circuits
agé'd sf@%sm ta(\)/‘g oggcg mdgegc‘?'}i’erg%la sgg%zggco&gﬁ%)pgfl 1Sybqs?1 Pgraltrvoleas’t one
ebntidzeialué daeinhiad@tdrtayleadiVont BRICk D8 el hulfigtddonakd ty is

i npl enented as hardware or software depends upon the
particul ar application and design constraints inposed

h i) . i npl
90, IS £ T L R IE0 DY BHETRTS b o

Bttt it @A dne ahdth vétr (MMNfdr MR IEREBEAbIOBR of the multimedia
deci sions should not be interpreted as causing a

daarture fromthe scope of the disclosed nethods.

[0131] The various illustrative |ogical blocks,

conmponents, nodules, and circuits described in

@eNNeqthi Aethbd bf temexANPhesin tckGhPsas thBpSaNcoBYeRi®y is further
i mpl emented or performed with a general purpose

presdeysdeternanigiggl sumn of jagsrinte iz eliferenqapsmyociaed with at least one
i cation specific int t ircuit (ASICQ),
PRBk BleuBPuRRER bt faldd SRR SRR or other

programmabl e | ogi ¢ device, discrete gate or transistor

| ogi c, discrete hardware conponents, or any o
S6nbi Adeiresithedhel dafm §ésvhereia deterpéningtemparel damplexipnis based on

AE B SRRl Py AP B RS Rl

may be any conventional processor, controller,

m crocontroller, or state machi ne. A processor may

dso Bheimphedrehcladma¥/, avieseihi deterindring ergperplucdmpjexity is further
evi,.ces, .e.g.. a conbi.nation of .a.DSP and a . .

G e Blomne S OF AR b rgp B aeoiated i appeast one
BRICR JF1thé ARIDGEEE afh il £ &FbeNEd bIoBk Whd BagdRPPd&&h8ning at least
or agé)other such configuration. [0132] The steps of a

ope O _MV aplye o i deadeensriloakdofithe pwitimeedia datawi t h t he
exanpl es di scl osed herein may be enbodied directly in
hardware, in a software nodul e executed by a

BBOCETHOmetidd biNcl@in® SMOWRAGEinQRtPidiRE tdrMfbralfor@IEMBY 8 based on
nodul e may reside in RAM nenory, flash menory, ROM

deleunipingERREY aeniraye dERRPROW viabledoy at leagiose blagk ofi iredmultimedia
g%gk, a renovabl e di sk, a CD-ROM or any other form of
8rage medi um known in the art. An exanple storage
mediumis coupled to the processor such that the
processor can read information from and wite
BAf or Meapperatus;f provessnpmalanedealdaiacomprisihg
alternative, the storage. nedi um e jntegral to the
proce§§%?§EWHQEBP%%E§§%Hﬂ%%B”#ﬁ@ﬂg%ﬁgﬁﬁﬁwﬁediunlnay
reside in an Application Specific Integrated Crcuit
(ASIC). The ASIC may reside in a wreless nodem In the
alternative, the processor and the storage nedi um may
reside as discrete conponents in the wreless nodem
[0133] The previous description of the disclosed
exanpl es is provided to enable any person of ordinary

o, o




1. A nethod of processing nmultinedia data conprising:

determ ning conplexity of nultinedia data; and
wohewawsogzng the nul ti medi a data based on the PCT/US2006/008484

determ ned conplexity. 2. The nethod of claim1,

wherein determ ning the conpl dgity conprises

determ ning spatial conplexity of the nultinedia data

and t @aﬂ@aﬁ gvr S@lﬁ‘iﬁﬂ&%ﬁ?&%@@ﬂ’@g\ﬂr@@ésed aged emthevgoaindemity of the

gﬁ |&%%| s based on the spatial conplexity, the
enpora conpl exity, or both the spatial conplexity

and tenporal conplexity. 3. The nethod of claim 2,

wherein determning spatial conplexity is based on at

198ast Télﬁeanp@éaéus vhlclpimg 43 .c WhetsEy negns der |d@tamnnmge the complexity

f_th t i a t
SoR el delRR TG b “sombPulll o) e “puliuf e, cate ana
aémp (ﬁ@lséor@pbl@xlﬁ}oﬂﬁ thaSitiddoaddt#) a&ﬁdhﬁlﬁ%r@iﬁtc@z[s ﬁﬁg if B:iseélton the spatial
| east one bl ock of the nultinedia data. 5 he net hod
epmplexityn the {gmenosilncaieplexits, mrnbeth hike cpapilesmplexity and temporal
%8$${|§es determ ning tenporal conplexity of the
mu dia data, and wherein classifying is based on
the tenporal conplexity. 6. The nethod of claimb5,
wherein determ nin enporal conplexity is based on at
Pdast Thaappyaiveef vgtm&fl Whkipingeesrion defefpiningt sphidel somplexity is

bl ogk f d
%nged (L t le V\g rotge ﬁ)o& ett Varh:fﬁe getglémﬁécﬁ%og raélleagg%q éG) g y? tlge multimedia
Hw@ther based on a sum of absolute pixel differences

associ ated with at | east one block of the nmultined a
data and a reference bl ock. 8. The nethod of claimb5,

er ei deternln n 0 based.
P B EBh Ot Sh SRR e RERSTEt b @B SRty i
bb@ﬁkorﬁfat U6 BHé okt daiiatvaig. deldimingt RRdatokadt| GHeMiBek of the
wherein determ ning tenporal conplexity is based on at
m@dﬁvw@ﬂém@rane dlfference val ue deternined for at

ast é[?lﬁ] a_Pp uggr gf aélfﬂa I Wb?rﬁ]dl P'H:gnsnz?rt %l%gla{-]rlgln&anﬁ‘g complexity

@@ﬂpﬁbe%eﬂetﬁﬁﬂnﬁﬁxgata%p&ﬂ' béﬁd&)l@fu Pt @Bt multimedia data, and wherein
classifications. 11. The ne of claimi, wherein

dlessfyingis bgsesomphe sanperd sepiplexés. det er mi ni ng spati al
conplexity and tenporal conplexity of the nmultinedia
data and wherein classifying the multinedi a data
oQNPr ITHE Sp 8BS loBtlalf 47" @heRat m%ns%ﬁﬂét@ﬁﬁhhﬂl Vb 01@1 complexity
texture val ue a3300|at|ng the tenporal conp eX|
\m bzﬁ;e@ onmat lﬂqst\ﬁmalmothnueca@sﬁl\éﬁ) Aefeanineth femat least one block of the
@gtlon to the nmultinedia data based on the
4ue and the notion value. 12. A appar at us of

processing mul ti medi a data conprising: neans for
determ ning conplexity of nultinedia data; neans for
8[5as sThe iappprate ofrolaih #Edivherdint mednsferdeerminimg temporal complexity

de nined mpl_exi.t arat us .of .c

T PR R bl i i ERB G iRy i Sef s one block
OB AR IiAmeBRIRI AN NYSfctdRb bRJckconpl exi ty of the
nmul ti medi a data and tenporal conplexity of the video
data, and wherein neans for cIaSS|fy|ng |s based on

e spati al np Y e Ie or l.exit
BBt Ak BRarioapt i, FSrela s A A TR BisIRpaig! complexity
Mbas@ﬁ%lﬁpﬁal%ﬁét U(ﬁleof,Aﬁl M\angluev\tﬁh@érﬁhﬁhmr‘a? 1E8% one block of the
determi ning spatial conplexity is based on neans fo
dedtmediaidatg. at | east one Dcsat value for at | east one
bl ock of the nultinedia data. 15. The apparatus of
claim 2, wherein nmeans for determ ning spati al
conplexity is based on neans for determ ning at | east
one contrast ratio value for at |east one bl ock of



the nmul tinedi a data. 16. The apparatus of claim1l,

wherein neans for determ ning the conplexity conprises
worensdsse determ ni ng tenporal conplexity of PO®US2006/008484

mul ti medi a data, and wherein nmeans for classifying is

based on the tenporal conplexis0y. 17. The apparatus of

claim5b, wherein neans for determ ning tenporal )

Sdnpl ehderapppmatus pf slpigt lredigeein Blearfelos %ﬁﬁeﬁmgl%@mp@a% gomplexity

tio t -

0Pty T A R MOl v FE b e b 1 G oolc of the

medtimeliardaget er m ni ng tenporal conplexity is further

based on a sum of absol ute pixel differences

associated with at |east one block of the nmultinedia

ta reference .bl ggk ; ratus of. cl

R St BB P 3 sty BB PRI BT i gt Tast one

ieBcBBE Prévesde aased 0h tﬂ@tﬂdﬁrﬁﬂeﬂgccﬂhplhﬁﬁﬁfco@l?ﬁseﬁpﬁﬂw one or a

val ue determ ned for at |east one block of the

wombinedien &f dat a. 20. The apparatus of claim5, wherein

f et er m ni tenpor.al _conmpl.exity is based o

TRARD el 3o g SERAE, BB R srehe SPEE Bbrmination

\valgEP stelceirgideeaningtiomdt | east one bl ock of the

mul ti medi a data. 21. The apparatus of claim1l, wherein

means for classifying the nultinedia data conprises

i ng plurality.of .means for. content .. . -
SProsielinbaliny $o SludfiEl hbin RO e g, pqerising
PaB&Sode @ adeh®iibh 88 conpl exity conpri ses: neans for
deterninin? ;gatial conplexity and tenporal conplexity

Qr

of t hénganp thrmindag seaghirangeeerd n neans f or
classifyin he. nul t.i nedi a dat.a_conpri ses _nmeans for
aseocratrngot b adeb R e, BERER et on temporal

\colnpex it EGIHE 1420 ORI GHtrhiléinteliR dagTpor al conpl exi ty
with a notion val ue; and nmeans for assigning a content

di08s sihec@piugiis toh claia S mhreitiate cratmel prosessenpompiesing either one
Qgé%urg.v gug,and the notion value. 23. A nethod of
procgglPﬁﬁ ﬁu?tinedia data conpri sing: determning

conpl exdahy f@fdetdintin®esi all6tatisa; mad sel ecting from at

| east one nultimedi a processes based on the determ ned

conpl éxgapy fagleterniningqurstizgionglagdmetas andvher ei n

e TARE Tt 85 PR S RTPHERRS S5 Bl Plpbapoicices
genglienxt éne BlbcK dranvtigRaidaka, and wherein cl assifying

is based on the spatial conplexity, the tenporal
conplexity, or both the spatial conplexity and

t | I ity. 25.. The. nmet hod of .cl ai 24,
JREY o i msted o Prics R mecia it SOPPsFE based on at
| east &&M@éoxﬂ}ﬁéx{g{ stah@kifeaRtatr at | east one

|

bl ock of the nmultinmedia data. 26. The nmethod of claim
24, wetassifingibreenyliimedig daprehased ocmpietexiningdicomples iy and

at le one contrast ratio val.ue deternmined fqr a .
east ieERBiE o oo oA cmiding (5, Stbedn nobwd on is
Rlas&ikigatipn23, Wherein determ ning the conplexity

conpri ses determ ning tenmporal conplexity of the

mul ti medi a data, and wherein classifying is based on

t t oral, conplexity, 28 The nethad of claim27, .
W o RGBT e TP et DY | ep SOBBIeaHY sgomprises
|d@&§rhir@ﬂ$s;ﬂﬁ£l‘ QpISGEVT thdWliltHeddR] M efdvierdh IS8 Ping is based
one bl ock "of the nmultinmedia data. 29. The nethod of
ohdhesp282l coepledity. det er mi ni ng tenporal conplexity is

further based on a sum of absol ute pixel differences
associated with at | east one block of the nultinedia

data and a reference bl ock. 30. The nethod of claim

28, wherein determning tenporal conplexity is based

on at | east one SAD W val ue determ ned for at |east

one bl ock of the multinedia data



31. The nethod of claim 28, wherein determ ning

tenporal conplexity is based on at | east one frane
wdizbdeawensee val ue determi ned for at | east one BCoO®IS206/008484

the nmultinmedia data 32. The nethod of claim 23,

wherein selecting fromat |east one nultinedia

processes based on the determ ned conplexity conprises

i%Bher Tonmedrodzpfedain He hopingletaimining 6paiat sppplesyy énbased on at
L . .
T A I A ——

data conprising: neans for determ ning conplexity of

mul ti medi a data; nmeans for selecting fromat |east one

¥t i nidgi aeghodc e séaimbd8bd whareit eleigamiying rikel complexity comprises
C lexity. 34.. The .apparatus of.cl ai 3, rei.n e
R Yoyt CoHRIERRR 6F WS pliefe G tiprant OGhegi, assitying is
fhakeddat 18E Enihdral @a@gé;@dy. conpl exity of the nmultinedia

data and tenporal conplexity of the video data, and

wherein neans for classifying is based on the spatia

| exi t t he, t.e | conplexity, or both the . .
IDRT dhembamod St 5RIOE il s pbineclembotal sembipiy is based on
QP PeakabAS nRtiof VaEIRY: SHEV VKR Bk dRANS 1428 oSt bRERTIR ith multimedia
spatial conplexity is based on nmeans for determ ning
tal east one Dcsat value for at |east one block of the
mul ti nedi a data. 36. The apparatus of claim 34,
wherein neans for determ ning spatial conplexity is

hased T8 HBAOS of elaidetos! Wheiehtd d@brrhiB RSt teRPBraf @BIpRKIty is further
ratio value for at | east one block of the multined a

dhaseg, 0137 sumhef ahsplutcapivie! differsngenassaciatef evith af leasese back of the
det.er m.ni the ¢ | exity conprises neans for

it i *1”@:%8%5 ncg Bloskexi ty of the multinedia

data, and wherein neans for classifying is based on

the tenporal conplexity. 38. The apparatus of claim
397. wideeanethne af sldior 1@le tverendiniobagsif ¥ing dheamudiompdia xdataycomprises

I.S. based ans fqgr determning at | east one notion
\}‘8’&1?&??‘(%% ¢l prigpt ﬁ%ség{‘:a‘a?f&' bl ock of the multinedia
data. 39. The apparatus of claim 38, wherein neans for

deternmining tenporal conplexity is further based on
te&ns Themethedohtlaiond0a fethergongisuigudeterpiniag a visual quality value

i ff.erences, .assocj at wi.th at |east one. bl ack of the
ViPhERERRAR IR 4 hebbruitel SRB B tengns.

apparatus of claim 38, wherein neans for determ ning
tenporal conplexity is based on neans for determ ning
d09] edde owtho8AD MlaivallQe, fetheat cdneptsing etepihiikg @f bit rate for
the multi.nedi a ta 41, The rat us.of. claim 38,
G e o Rt Werd B B SRS igfpt exi 1y i s
based on neans for determ ning at |east one frane
di fference value for at |east one bl ock of the
rhi0t i ribdimeetied of d@m 108 whersin detersnivingal kit rate3@mmises eisaciating a
neans far, selecting from.at .| east one.nultinedi a .
Pt ol Boedtet AmsiRatiot, bagat onod isgl GoRmY e for viewing
ARS8 %akl t her one. or a conbination of nultinmedia

conpr essi on, encapsul ation, transm ssion, reception or
presentation 43. A nmethod of processing nultinedia

a conprising: determning conplexity of multinedia :
ﬁﬁa; 186} oty of Smorl0dnCBieRg cielscbistg SRRRIgIBY comprises
CHRSFOR) ) cShp ey W RO clph 4 D TEARAY e
cdrepin slessifyetgghenmilthgedipdbta @bmposgsl exi ty of the
mul timedi a data and .tenmporal conplexity of the video
dat a, a%mal%%ﬂ@i sll?at&z’rl&%]ipfefﬁtﬁ ¥ 1‘i(1?'sa EANEGVDYEt he spati al
conpl g¥dobiting fife ERPHA! @mplexity with a motion value; and




conpl exity, or both the spatial conplexity and

tenporal conplexity. 45. The nethod of claim 44,
woheremosnselet er mi ni ng spatial conplexity i s basedTms2@b/008484

| east one Dcsat val ue determ ned for at |east one

bl ock of the nultinedi a data. 546. The nethod of claim

44, wherein determ ning spatial conplexity is based on

at | ed8Yi2WAR acemtens slaspification, il the mbltiaradiandefathgpedapn the texture
I t e hlock of the nmultinmedia data. 47. The net hod
gfeiﬁ%lag?%edg?t %\éa?lé?'n determ ning the conplexity

conprises determ ning tenporal conplexity of the

mul timedi a data, and wherein classifying’is based on o
tiA8. t diganeihod ehglriax 101, wigreiTidetenminingia bt rete gomprives determining

5 5 LT 08 SPGB e R Bl v

oae:ddnatK cREsifikgiogul ti nedi a data. 49. The net hod of
claim 48, wherein determ ning tenporal conplexity is

further based on a sum of absolute pixel differences
3§§ociat§d wgt at | east one bh%%ﬁ of the.multinedia
ava ANGPRATAYSPEROSCHINgRUNBE it SRRIB St ¢l ai m
47, Whesags fbr‘ﬂi@feﬁhjﬂiﬁ‘%wé}ﬁnﬂlsﬂﬁ%ﬁhul@iﬁﬁﬁla%ﬁké;y i s based
on at | east one SAD W val ue determ ned for at |east
one bluesers &t claseifying themewtimediatdatadasedrorethgsleieoinsfl complexity;

cl ai m47 erein.determning te ral, compl exj.ty . .
ey isans PSee i g S B ol SRS e B Reid Yata Dased on is
dekaripatyad for at | east one block of the nultinedia

data 52. The nmethod of claim43, wherein selecting
flidm dihclapparatup o€ claire ddBngheresceibmsatsdordetormining the complexity

det er.ni ned conpl.exity.conprises ejther .one or.a .. .
MBI NSPEN P SCTBRBS I WL FORDICTAY of dipppifedia data, wherein
S&idnadan fdr)élasﬁfﬁx@%ig@ﬁﬁlhhﬁﬂ&%atﬁ@ BALAOAAND §patial complexity.
deterni nati on or structure determ nati on. 53. %he

met hod of claim52, wherein notion estination

cesses conprising. either one or. a conbination.of: .
qaTer T G0 SR de SHEPR R PR TG R dIRsETgpe the spatial
E:Slfn?IeQﬂ QoRIpEikesr BSarlsSfoP AS@EMBhd A% ¥ne T €athd Yorf Rlleast one
at |east one block of nultinedia data. 54. The nethod
block|odithm Boltinkdexdsita rat e control processes conprising
either one or a conbination of: determning bit
al l ocation; and determ ning quantization paraneter;
ang. deheraghitaftd oflichi@r 1130 ivHefeik aREHIt Pe APRIhRinARAlans comprises
tenporal conplexities for at |east one bl ock of
mflans fardleteraerting 5 Huniblhe ofvbithiwdbeodllashigil fos@codingrag laast one block

err.or resilie rocesses conprising either one or a
8EﬁﬁﬁwﬁﬁFﬁﬂwég&ﬁE§?§? ﬁ%ﬁmgﬁ ify type for a bl ock of

mul ti medi a data; and determ ning frequency of refresh

for a block of nultinedia data; and determ ning

dil'st oilibe enparatus of tlaim d 1pasketeinrsagbmedns|fonddemneningrtipd complexity
conpl.exities for,at |east one bl ock, of ltimedia .

H9%° ?Sesef.neafﬁefo gpe éflamﬁagf?mm?é%ﬁf b dhul Bgifggeta. and
QHeREA ISl RIeAREIHCEI6MIRIY HeeuithEEh RRLiChadd on the temporal
conmbi nation of: determ ni'ng the beginning of a scene;
apaipksiter mi ni ng the end of a scene; and determining a
gradual shot boundary is based on spatial and tenporal
conplexities for at |east one block of multinedia

9882, TRE -appiGul®l ReAmOT 17 hHeRin 2aid &S 18 #Brmining the temporal
structure determ nation processes

complexity comprises means for determining at least one motion vector (MV) for at

least one block of the multimedia data.



conprising either one or a conbination of: determning
franme type to be intra based on intra threshold; and
wdebwroavasz ng franme type to be inter based on i RCEMUS2006/008484
threshold is based on spatial and tenpora

conplexities for at |east onesBl ock of nultinedia

data. 58. The nethod of claim 53, wherein spatial

ddftpl ebbiet3prpratusefedaign 14T, Wheagin sawemga;@aforvgte@@mmg the temporal

SR b 80heRSR 5t 1L . arence

cedtelaeod With biSle 986 b1RAK af the@agtimenia dafnindasikieyaicyBlock.
determ ned for at |east one block of the multinedi a

data 60. The nethod of claimb53, wherein determ ning

t oral lexity is b d gn determ ning at |east .
IR oo RPRLAES I AR A5 iCndE  SEREBIE  ROmpIeRHL comprises
elebinfiRgl spatial eomPidxityl BEtHEEhM@theafa @dtabid B3apol&odiplexity of the
determ ning tenporal conplexity is further based on

deltimetiiaidaty, andwherein saisbelhsgifpingimeans eprhprasesnces
associated.with at. | east e block of..th I ti.nedi a
Gat o dins o e ing B el Gemelidy fut m fxBEe Wi o3,
wher einfeade frafidei afiel g te e fhatal @&@ub@@ WithiaSmERTOh1IRN and

determ ning at |east one SADIVTV value for at |east
one bimareks efr aspigning|atdomtent elaskaficatiop 3o thehaultwddénddasd based on the

laim5b rein.determning tenporal conplexity is
gg%gﬁ‘@ﬁmﬁﬁggFﬁpﬂ?ﬂbvi?&least one frane difference
value for at | east one bl ock of the multinedi a data.
64. The nethod of claim54, wherein spatial conplexity
ilglpaddg appatatus| @adeino i &3, Dekaaeinysaidielagiffyingningans ¢ameprise using a
lﬁﬁsﬁt%ﬁglﬁlq&i of.tpe mul ti nedi a data. 65. The net hod

U e T Y %?%?ﬁl%ﬁatial conplexity is based on at

| east one contrast value deternined for at | east one

bl ock of the nultinedia data. 66. The nethod of claim

432. wHdeappardes of slaimrid 31 knther edmpresing wrinsyfor detbamisihg a bit rate
det er m ni t i t. i t
e N RN

of claimb54, wherein determ ning tenporal conplexity

is further based on determ ning a sum of absolute
pi2xel Thiefapparetns ebclaiss 382, artedcindeterminin gemlit ratteorhprirek associating

hrrdle i b BT B PR R BT iy B ol avaiy levelfor
GaheXiultméda Bged on deternmining at |east one SAD_W

value for at | east one block of the nultinmedi a data.
69. The nethod of claimb54, wherein determning

P SRR K a5 B AT R Bl o visa
iqnglitvhiue ABGhe 3] A@tidation0- The method of claim 55,

wherein spatial conplexity is based on at | east one
Dcsat value determined for at | east one bl ock of the

ti ia data. 71.. The et hod of claim 55, wherein .
s TRt iind pruliedh Y randicThng mgfioros shntigured t
\igdeHRind ogip a8 doff RultRhedif asth, Qé}ﬁi%%éepﬁ) Abssify@he multimedia data
mul ti medi a data72. The nethod of clai m 55, erein
Hesedram thie nigterminsd rcamplexity) and fuythes cdidigecedoto determine a bit rate for
determ ning.at |.east one notign vector (M) for at
eacadin g Ug\“&&ﬁélaaaﬁar‘i’ésmntIFSng%ﬁS%lca%?fh. 73. The net hod
of claimb55, wherein determ ning tenporal conplexity
is further based on determ ning a sum of absol ute

el Tdef devieenofsclass A atvddrain tthe aprotesast isoferthEr oadnfigured to

f the mul timedi data.and a_reference bl ock, 74, Th .
{EHBe oPagsl J¢ 9 exity, At mulignedia CE‘Fanén‘ﬁ éﬁ’ﬁ%&%d to C?aSSIfY the

GRMRhESh Wita s Ele Ofht &ﬁqﬁﬂk tpg at least one SAD W
val ue for at | east gg%%ﬁoc O)P}?he mul ti nmedi a dat a.
75. The nethod of claimb55, wherein determning
tenporal conplexity is based on



determining at | east one franme difference value for at

| east one bl ock of the nultinedia data 76. The net hod
woRowladose 56, wherein spatial conplexity is bapet/uszoanos4ss

| east one Dcsat val ue determ ned for at |east one

bl ock of the nmultinedia data. 547. The nethod of claim

56, wherein spatial conplexity is based on at | east

one contrast value determ ned for at |east one bl ock

th i i 3..datg.7 e f clai

072 orTHE ARG AP 26, Bnerf RO SpROH, by e e on 2 Desa

daluerasidtiangl with htless: opeBlooRbf M et hedia(dd) for at

| east one block of the nmultimedia data. 79. The net hod

of claim 56, wherein determ ning tenporal conplexity

I15of urthe S t erm. Rni a_sum.of. absol ut .

Ao Rt R QL0 8, SUFIE IR, oL 2o ni gy determining

eémpdial @ubiefRdic that mubhteda r@RELTHIAC FhBleal he B8ultihb&a data is

met hod of claim 56, wherein determ ning tenpora

chspifies pasedios timisaporh ca@plerityni ng at | east one SAD W

value for at |east one block of the nultinedia data81.

The net hod of claim56, wherein determ ning tenpora

agop| ehetdevice JFxsEmh DIB, ChHeRIiMiHY Rehpadkal |c§ﬂ}?>lex€t9€is baRA®N at least
difference value for at | east one block of the

PP Maten i vacterntM V3 assogigtedethg deast ord blpels of7the whdtinaedia data.

spatial conplexity is based on at | east one Dcsat

val ue determ ned for at |east one block of the

mg0t i meeiRvidalod claBl - 129hehemine tehpsrhid ity €6@hd? based on a

spatial complexity is based on at ?east one contrast

vanuel shsplimilifiseentey asspcipied svitho aelepstouik Weck plethe multimedia data
i [ at.a 84. The nethod of claimb57, wherein

gﬁ?égﬁgg?%ﬁgfgﬁporal conplexity is based on

determ ning at | east one notion vector (M) for at

| east one block of the nmultinmedia data. 85. The met hod

dflcl dihmdsyice Wi etadinnl 2fe ersim thegmubimppsliaatlats dnplaesified/as one of a

i? fq{t?ertb%s§9.9ntgeternining a sum of absolute

€J§%¥yé’FW%?éﬁ S¥IETL¥E ated with at |east one bl ock

of the nmultinedia data and a reference bl ock. 86. The

met hod of claimb57, wherein determning tenpora

déApl hiet geviee hsdaimor 3detvérengini thg ptoc¢ssars is dhshegAcpnfigured to

et "fdfh SUE Pt PRt aP oL AT f5EE on its conten

tcerpaealonconpl exity is further based on determning a

sum of absol ute pixel differences associated with at

| east one block of the nultinedia data and a reference

ck ~and based.on .determ ni ng_at | east one W .
Jatue P8 odR% an i d35 1 stieRdp b Biier e it T4 R, gonfisured to
BBrermiine 1Rt §REaloombRkify Oof thehafifliimedle! @4 #dt&%hine the temporal
tenporal conplexity is based on determ ning at | east

epplexiyre! dhd foattenedia dalauto fwt classifycthe mutimedih slata oyf associating

he ltinmedi a data. 89. A apparatus of praogcessin .
o ebiP AR SOt G, RS B0 Sl it drheptel complexity
GAIPL §btion Pdluellind ARMnfhedat BoABANSIadsHicatibh 86 (thd SmAtimedia data
set of encodi ng processes based on the conplexity of

bhsedronl the teatiirevalae and $6 mofloa vappar at us of cl ai m 43,

wherein neans for determning the conplexity conprises
means for determ ning spatial conplexity of the

mohti madi gwslat ar angl OfyiHerdi MRE Epfd i - d&afhi

data, and wherein chggP?yiﬁg S bz%gg%gﬂfgﬁgﬁ%%%tla]gmﬁd10
dotephieri & yyisudhequaditgporable dampiesving ymultimeldot llatahet a plurality of
spat.j.al. conplexity and tenporal conplexity. 91. The
ﬁgfﬂbﬁFﬁ@&of clai m 44, wherein neans for determning

spatial conplexity is based on at |east one Dcsat

val ue determ ned for at |east one block of the

mul ti medi a



data. 92. The apparatus of claim 44, wherein neans for

determ ning spatial conplexity is based on at | east
woneepevise ast rati o val ue determned for at | eRET/USB®6/008484

bl ock of the nmultinedia data. 93. The apparatus of

cl aim 43, wherein neans for dgserm ning the conplexity

conprises determ ning tenporal conplexity of the

bt i mid&vwatoéplaandgl\imh@rﬁm 6P seriesspr hyCondigbeesietd determine a bit

L ] e

ibasddasedvignnl dhalltg Fslue O1eviEWink AN BEHi@ldaldM) det er m ned
for at | east one bl ock of the nmultinedia data. 95. The

dppar dihgsdayicecphaickimsl 25wveressin beigh soffigurett te rdefenining a bit rate
t oral, complexity.is .further based..on. a ,sumo .
SEEBR Ry o Sottlhd EouBBErE G E n ifoled o encoding at
06t leds1BclOdf thd BrulithédifBsth Badbalod tAOHhuBirh&fi£ERESReation.

bl ock. 96. The apparatus of claim47, wherein neans

for determ ning tenporal conplexity is based on at

l,east one SAD W val ue deternined for .at | eas n .
B Gok 2o S, Feachil e, b e‘i“_ﬁ?&‘%}}% o abigogy Tor processing
Ghadifedid dathh @ @hdthstEesprispig: det er m ni ng t enpor al
conplexity is based on at least one frane difference

val ue ddstminmgenanlexitysaf hdtigediardatal ock of the

mul tinedi.a.data. 98...Th ratus.of clajm43, .wherein
reans RS Bl P PR A edrratndi Rt Snd
procegsRsmbaseth Wit 1R 46t Ynbddied GEMRIuEhENaCOR bR8E on its
either one or a conbination of notion estimtion, rate
clsgifieationscal abi lity, error resilience, scene change

determ nation or GOP structure determ nation. 99. The
apparatus of claim 52, wherein notion estimation

NBRCETHES cHAPIE SeAbR tH&TuMANSf Oflaidn COIMI RALIAN tBE ‘ method of
means for determ ning search range; and neans for

deteanining thg complsaity obmprses deteominpispatisgsconplératyed timultimedia

tempor.al, compl exity for gt |east .one bl ock of
SRR i Saned onghEhatialeomPIgty m 52,
wherein rate control processes conprising either one

or a conbination of: nmeans for determning bit
aB?.oc dhe onpmpuidr meadablef onediemeofii ¢laimy Yanwhemin ohe method of

araneter:, and ans for determning distortion is .
BEEENE S SPIHTY (OMBERS (EISHBIEE ( PBPOR), Coppplexity of the
R AGhe R Aafd] AkwRreiMeldstifRAL A ¥A8dPon th8 lempdalALkiQf
processi ng nul ti nedi a data conpri sing: deIt)erm ning
conplexity of nultinedia data; classifying the

tingedia data b d on.the.deterp ned conpl exjty; e
T odPeRmaRREaae medion PG A A gl s RN e tofioh elgssifying
4ol Aulaselh Qftaicofpris@Sakbdisfis Gt ofL %lurfﬁﬁ? orRbhRA: Qhssifications
claim | d wherein determ ning the conplexity conprises
sathagherimyiltiged p dath hhsedomphesorplexity.t he nul ti nedi a dat a,
and wherein classifying is based on the spati al
conpl exi ty. 103. The nethod of claim 102 herein
ag1 er Thai QgnRa! lalattO M Exht oF LRifRaped Wheréih {h%aﬁltetfhod further
one Dcsat value determ ned for at |east one block o
tomprisdstdeprroirangl attat. raldOfor cohmmumidabiagd tld nultanedid @ata based on the

wher ei eterm.ning the conplexity conprises
H@?@Fﬁlﬁ%ﬁt@#aéﬁg}ﬁ?tgﬁn' conplexity of the nultinedia
data, and wherein classifying is

142. The computer readable medium of claim 137, wherein the method of

determining the complexity comprises determining the spatial complexity and the



based on the tenporal conplexity. 105. The nethod of
cl aim 104, wherein determ ning tenporal conplexity is
woasmdoms2zat | east one notion vector (M) det ePaTusen06/008484

for at |east one block of the nmultinedia data. 106.

The met hod of cl aim 105, wheré&bn determ ning tenporal

conplexity is further based on a sum of absolute pixel )

drrPrk AYERIeRY OF ith BWltinedia slata, apd twherrin iwlassitying thehgultimedia
(o ji.a.data and a reference block. 107. The net hod

orH#{acciogﬁ)%s%l, wherein classifying the nultinedia data

conpr ias@siatiap g Paphlwoalpldxytyaitlcotekané value;

classifications. 108. The method of claim 107, further

conpr i@#%bﬂtméﬁl@rtﬁmﬁp%c%fnpl%iﬁhwit? @amotion wpét;q; end or
ol assi et areidio SR aRhcn i Befhliblalh sy BT bp e texar

GaNprang tngmeesevdud)i ng a bit rate for comuni cating
the nmultinmedi a data based on its classification. 110.
The nmet hod of claim 109, wherein determning a bit

rate rises.associ.atipng.a bit. rate wth cont ent
(:1 !ag'ssrflﬁgga%o%%ﬁl t%_ageg abg% g’gglliugh a(ff 8% i\lf%’}’v 5‘%3561? or'® method of
\de@Wnitang 1l bit irdte db@pHats assobikling kst AR Wil a @bntehil 485 ation based
wher ei n_determ ni ng conpl exity conprises determ ning

Spat Yighal guaty erlue,ywhareintthorsignall quebiypiadue qoynpoises sbuman perceived
' ' nd.wher.ei.n _classifying the nultinmedia

gg%lg&(%ﬁrg%éag Elglcl:ﬁlrg?ﬁilﬁéi&?he spatial conplexity with

a texture value; associating the tenporal conplexity

with a notion val ue, andassigning a content '

diéssilihec genpifer geadpblanunedivediod daima b¥k ewhorsint e method of

t > val d_the. i | ue. 112. The. met hod .of
R R LR L
dntRlinE ROt éndBlodIEs tBE nfiltiBedi® dR8 batddarahedlal®fication.

encodi ng at | east one block of the multinedia data
based on the classification. 113. An apparatus for

necessi n | ti media data.conprising: neans for
gg?‘er ?ﬁmnall g rarl](t:JuoS \ %%?F?S)Sfmgfmlf‘}ﬁﬂen‘ﬁﬁed%}aag%m%?n%ans f or
cl assiaffitbtnBtdrMencitt ddteRdhecsinpexibpsedumddiedata;
determ ned conplexity; neans for determning a bit
rat e Rofongant sdrspidior e cragsify thed multiinedia shagetassd ot the determined
\%hl%ﬁﬁ"&{ti ,ca%hi on. 114. The apparatus of claim 113,
e &1 ACd means for det er ni ni ng the conplexity

CONPr iaSeSonTRRASminY: feledRérifinB @ 5PAkd flr cREsIRhEWetMulBhedia data

the nultinmedi a data, wherein said nmeans for

Orgd Hnfitgioagsifigationu| t i nedi a data is based on the

spatial conplexity. 115. The apparatus of claim 114,

wherein said neans for determ ning the spati al

¢o6P| Gket ¥ppRediy | cTeslaiRanss,! Ghefldh ethBi Bhhiglefy | 8a8étermined by

one Dcsat value for at |east one bl ock of the

deferuming spatialt complerdty aftbe appmadiaglatsf angl whereibiByltimedia data is
erein the bit rate determ ning nmeans conprises neans

P%Psng%cfl%arsgg?ﬂpﬂgsgg%aﬁ'%@pfe&[?ybi ts to be allocated for

encodi ng at | east one block of the nultinedia data

based on the classification. 117. The apparatus of

¢fai mlhg 3ppaskivs of plagnild6nwhersinf the spatacompleniy ihibased on at least

conpl exi ty conprjses,.means, for determni t or al

SRR & v BROPRI NI it aoechipsk Stafe miiredia daa o

nmeans for classifying the multinedia data is based on

the tenporal conplexity. 118. The apparatus of claim
148, Wher aiparates dfnelais 14, ddemini the ngpplexitye nipodatrmined by

g% l ei(ﬁlgg‘%m\%g%? %br%g%mrg??) rsthetagr{ultgirgécﬁzrt Igiatgi arid %'iierle?naalte multimedia

data is classified based on the temporal complexity.



| east one bl ock of the nultinedia data.119. The

apparatus of claim 117, wherein said neans for
wdebwroavasz ng t he tenporal conplexity further ceaprSs®s/008484

means for determ ning a sum of absolute differences

associated with at |east one IBifock of the multinedia

data and a reference bl ock. 120. The apparatus of

claim 113, wherein determning conplexity conpri ses

gi%getr enf'nl%' a:ﬂgfu’a{?l@to &rﬁ?ﬂ? ! \?ﬁ(e% %ﬁll tl?é E’rﬂ) g%gmag?éy ?sal?c: ae&l on at least

wine hejtionsetdr (Mafs ass‘o_yiafeg WiEtBa e BOORY HI6EIS of tHE ANtifedia data.
associating the spatial conplexity with a texture

val ue; means for associating the tenporal conplexity

VY'Sb h gk)ﬁgtrl]ﬁ t%(k) gfé}]m 49 1 Whae gltflé) fenfin §%§m ngeéaty @ll’t%@l‘ based on

C|aSSI {1 e
ta@ﬂhﬂbﬁa&@lut@pﬂ@lcﬂlffbﬁné&tdsw&lz&éﬂ wWeh al Bast ohB&IGHMGH RS HSiltimedia
of claim 113, wherein said classifying neans conprise
@atarpmda teferange blogkof content classifications. 122. The
apparatus of claim 113, further conprising neans for
determining a bit rate for communicating the
melLt i M sppdaing BaSeAnmON45t furfleRToidphicAbl terrdidBg 4Nt rate for
apparatus of claim 122, wher ei n determning a bit rate
cOmpIINiEEnga thegeiliimediy datpbased theelaspifinatidve
classification, wherein the bit rate is based on a
visual quality level for viewing nultinmedia data. 124.
Tbe. aamarapparatu®bf Elamth M43, 3vherdit de@AHinGRPbit SAtOE0NPRRS associating
for determning a visual quality value at the
& ik &3te iveith thsnmultsedipndafedlassificationbesed i mgisual quality value for
SM£%£ h%ngﬁﬁ ataconprlsmg a processor configured to

ter neconplexity of multinmedia data, configured to
classify the nultlnedla data based on the determ ned
conpl exity, and further configured to determ ne a bit
lade flbe epnecERn @It ﬁélmru14tS|, rielefireind deternaingd then bitt sate comprises

fjcatj d claim 125
AR R i of s [8ClER o Mo e B epiedie iBck of the
siafitmadia demMased dryth@fclahdaﬁcmhtl nedi a data and
configured to classify the nultinedi a data based on

the spati al conplexity 127. The device of claim 126,

the spati i i s based.on a at .
va%ue aSs 0%t ey ?%n g fﬁmgt lﬁéaﬁfrﬂg eCPPBLING £ t'ﬁ%ﬁ determiner  for
detetrhited A vidadldqualiBralut®r dRVWiIRE BBl MhhdP a [)Mlﬁﬁ@r' d¥ content
the conplexity 1s determ ned by determ ning tenporal
elopplieationy: of the nultinedia data, and wherein the
mul timedia data is classified based on the tenpora
conplexity. 129. The device of claim 128, wherein the
185pomat a LeuF Einh 34D a5RGeiathéinulifasdia ARG 1§TE’ltaés@ﬁEd using one
vector ( associated with at |east one block of the
aiif plusgddy af epntent clegoficatioas.devi ce of clai m 129, wherein
the tenporal conplexity is further based on a sum of
absol ute differences associated with at |east one
hi@ck Taé a?'ﬁ%afﬂd' &fi o a48akdertnd the TRftedeRand?! &)éié‘munes spatial
131. The device of claim 125, wherein the nultimedi a
G@ﬂalexiéy ef ﬁl@gmﬂltlmdasdatamddﬁmaom complesiyy of theamtléimiedia data, the

evice of claim 131, wherein

A
%n%?6%3§18§ﬁF§n? FFH o igured to deternine a bit
r at e E@bcﬁ@ﬁ@%@'sﬁﬁla‘l B&nﬁl’é%tﬁu'hth'arf@ﬁhﬂ Wffea based on

its content classification. . The devi ce of claim
125, odveciaiing thh éerppamle:mmiem‘s' Wlﬂr 4 hnetiog galubganded t o

determ ne.t he Sp exi t

ot o, SRR (EREHeCRTORAR el PuRGS dafa, Biscd on the texture
ughémﬂﬁgb§ugﬁhamhko and classify the nultinedia data

by associating the spatial conplexity with a texture

val ue, and associating the tenporal conplexity with a
notion val ue, and assigning an content classification

to the nultinedia data



based on the texture value and the notion value. 134.

The device of claim 133, wherein the processor is
woéuaondslvesoseonf i gured to determ ne a visual qual PCY/US2106/808484

for viewing multinedia data at a plurality of

cl assifications.135. The devi 6@ of claim 125, wherein

the processor is configured to determne a bit rate by

associating a bit rate with an content classification,

485" Clr b3 SOSL AT oS, OBl gual qual ity

Vi e M&rhe device of

cl ai nu&t%ﬁmn\zwgeécﬁmpleﬁgﬂ dfan@lapfinuaed ah@® determne a bit
rate conprises being configured to determ ne a nunber

of bi selegtingresediof decadian froeesegsdudichen e doggpdexiiyrid the multimedia
Iock of the multinmedi a data based on the nultinedia
§SS|f|cat|on 137. A conputer readabl e nedium for

enbodyi ng a nethod for processing nultinmedia data, the

nmet hod conpri si g determ ning conpl exity of

OBt i rhbeli medadag elaassl?f&u whemin detendining dhea chmpledity ncomprises

fdg'i% iﬁi‘%{j‘%ﬂ? %Oén]ﬂ%f fy 9,'{9%1? émﬂg{ngg iaga]d Qrbcﬂg‘fmpgral comp&emty of the

&lRe Sdakd, GAlI WRereih 3 assihin o GO MHAMEbn TR £ BBl Ofhe t 1
C|alﬂﬁi37 wheggin ?ﬁggﬁéthod of %etegﬂgklﬁ ?e ffy,%he tempora

@@mpleé»ty,tcy betintbe spatial cernplexitninsgempatal ad)mp,bmbj' exity of
the nultinmedia data and wherein classifying is based
on the spatial conplexity. 139. The conputer readabl e

B9l UMheimethad &R cladk 138 Qe BéernRin3aga®dl c@ﬁ&)férxffy M Pfked on at
the conplexity conprises determ ning tenporal

degatpimelpasgt ilue drtermimed forali lgasi anablogh df thihenwiimedia data.

classifying is based on the tenporal conplexity. 140.

The conputer readabl e nmedi um of claim 137, wherein the

B0.N0dhe meFhRBSH didN 5 e, Rderdi Hét@i%‘ﬁhﬁlg@@ﬁt?al BN $s based on at

associ ating one of a plurality of content

ddastswiefcontast oatio weluehdeterminadl for atdedsa onrablachabibd nurtimhdia data.

conplexity. 141. The conputer readabl e nedi um of claim

137, wherein the nmethod further conprises determ ning

a6Di t ThatBethon SOBBUAT £ | WRerkie dé?éhﬁl'nrf%d e dahpleRAP &b mprises

on the multinedia data classification 42. The

detepuingrg feemded | commdekitynofofthecinaltimeli®y datahendiwhetdie classifying is
f. det er,m ni the conplexity conprises

g%Fgfﬁﬁﬁ ﬁﬁnpﬁﬂcgﬁﬁPgﬁy conpl exity and thet enpora

conpl exity of the nultinedia data, and wherein

classifying the multimedia data conprises: associating

ipd s 511@ inzthasloefpllani 164, wiheteimdeterminmeg tempeore] complex1ty is based on

R e FariPhOTY) oMt phd et ol HREh BF pggmutimeds

Qht i nmedi a data based on the texture value and the

noti on val ue. 143. The conputer readabl e nmedi um of

claim 137, wherein the nethod of determning a bit
rate with a c

IPhe s TRF ERGRObSREN 15 Pyt toiortl, EOMBIERty is further
PRRH I 508 of 'a%k’(ﬁ{lte%b?él' dibferéAtddErsERMREd 988 A IMIBRE block of the

perceived quality level for viewng nultinmedia data.
imdtimddie detempd heefercaecdblotle medi um of cl ai m 137,
wherein the nmethod of determning a bit rate conprises
determ ning a nunber of bits to be aIIocated for

@43 0diTRg nidkhd EEHai 51D m@&l@ﬁetéﬁﬁnﬂglté rﬁ‘@&ﬂty is based on

based on the classification. atus

prlogst 98¢ 84DM Y ivaled idatedainad fmmtrﬁﬁasisomg)ltazldofrtm multimedia data
determ ner to determ ne conplexity of nultinedia data;

a content classifier to classify the multinedia data

based on the determ ned conplexity; and




a second determner for determning a bit rate for
encoding the nultinedia data based on its
wobhewawéiseat i on. 146. The apparatus of clai m 126T/US2006/008484
wherein the conplexity is determ ned by determ ning
spatial conplexity of the nul 6pnedi a data and wherein
ggh;inedia data is classified based on the spatia

| eheeryethadof clainy 16, yeiessip detsrmiging tempar complesity is based on
Lh [ j [ t o
SERAE! Bl R R YRR 400 BIchE AR S Rt
aedat | medi a data. 148. The apparatus of cl ai m 145,
wherein the conplexity is determ ned by determ ning
tenporal conplexity of the multinmedia data, and

r ekt ' i1@&~d [.S i.f S on the
1061 AL A 30 O L ARE L BBt e b
oh elicetomplesityt ethe maltisaip i cbmptises Rai@threbr atcol®aikion of:
one notion vector (M) associated with at |east one

bl ock degodingofa selqcHar phiramesof the pltihediagptar at us of
claim.149, .. LNt t nmplexity is further
based C%C%ghégﬁpgﬂfnggk?g &eﬁ@&g{e@ &l &%‘gﬁ’ fferences
associgempdlating At Bhstlagasionsfehdhalkngfia 84ig, mul ti nmedi a
data and a reference bl ock. 151. The apparatus of

cl ai mPestsprogessing te rewliipedisidiéps@edermining a bit rate

L ST e R AL

wherein determning a bit rate conprises associating a
bit rate wwth the nultinedia data classification based

&07-a Jhe gagthed, &f iclaimy Qs avliespin\desodling ofa s¢lpasivnaofdframes of the
: : f im 145, wherei.n determning

P ddE cERRBRRHAS ReafhEr ISt alP SRR & oi 2o

be al ![rﬂfaaﬁrzﬁﬂesfbhﬁecem??i{tiﬁg:o@ipléﬁ%IandJne bl ock of the

mul ti nedi a data based on the classification. 154. The

appar dtteisfragpeshagedon egporal complexitbnpri sing a third

determ ner for determning a visual quality value for

viewing nultinmedia data at a plurality of content

¢b&ssiThe eaithanst cldidd 166, heheagiR @oadddin®h polt@dndldhe multimedia data

wherein the nultinmedia data is classified using one of

801BPiises [dpeading cithehprmer afaamsingtionadi ons. 156. The

appar ; M. 14 erei.n.the first determ ner
det er ?nsﬁé%%l%{sgplgltrlggl{g}ng o ﬁ%ﬁeégptsgatba# ‘PR %Yﬁ“ﬁedi a data
and t esreslalg ia@Mplagih b¥se@lontétBpdtl donipReiiey. dat a, the
classifier classifies the nmultinmedi a data by
associating the spatial conplexity with a texture

lr;gét.”eéfhgs %é%@téfn&altny ele?? %%réea}% oi%%ﬁcilgtﬁgaég Yl‘%a}sg &apgﬁilion of the

ionva andassig

molihediadhth icomgiisesdRt AliRa&iaRr Bl becdBihatidh ofal ue and
the notion val ue. 157. A nethod of processing

mul ti sRadRHY téerpolebnpintigifrrgaes dasasran spatia) compiaxdtyi and of
| tipedi - and sel egt f decoding.
or oce Moty AbBmdinedfted fumddho? B PhpotRR Pk

data. 158. The nethod of claim 157, wherein

determ ning the conplexity conprises determ ning

Efht i Bhe qoethodof talaiof 166.e Wihetein pestiprockasiag aofdtheemplbimaddia data
onmpl exi.ty of the video data, .and_.wherein classifying

|gosm as %86%681%%%%%% A2 G .aéypto{,’ the tenporal

conpl gxiifayentahcdd®nd frH&s R dnfbriskPBhE 0ty cBRBination of contrast

tenporal conplexity.” 159. The net hod of cl aim 158,

eilenedmendec@emeniianeenapat iesoludemphlexcenyerit Orfamed raie eahancement

R n 8P oRE S o P A Ry o Bt 81 cl i m

158, wherein determ ning spatial conplexity is based
on at | east one contrast ratio value determ ned for at
| east one block of the nultinedi a data.



161. The nethod of claim 157, wherein determ ning the
conpl exity conprises determning tenporal conplexity
wofodelvesasnl t i medi a data, and wherei n cl assifyi RQTiUS2006/008484
based on the tenporal conplexity. 162. The nethod of
clai m 161, wherein determ ni ng0t enporal conplexity is

based on _at | east one notion vector (M) determ ned

for atM§diaEastasRfoNOITEeqeseSfCOMMEISIRG) Qne Ak @ Oé’ndmﬂélonﬁ Foise reduction
o) t I r

;Bgﬁ%rﬂﬂﬁ &tlﬂ{ct dl?c%\{% g)pﬁeggxe\% rﬁfoﬁz{sgd gﬁ r%%(% gbés%o B a%% oq' spatlal and

dmﬁp@nbmnqﬁaaﬁ590|ated W th at |east one block of the

mul ti medi a data and a reference bl ock. 164. The net hod

of claim 161, wherein determ ning tenporal conplexity

;1?7 llba g'ng‘%lé&g? %Icﬁ &)?%Vh%é? W %L%‘?ag? %élg{melcﬁ%dz%a is based on

et bod phiralttl af conkék clagkicic/ionsdet er m ni ng t enpor al
conplexity Is based on at |east one franme difference
value determined for at |east one block of the

ccts ApsiB 0l inEhORE BBtk o the

conpl elxaahyfaafdetebmlmg ¢dmpietiey sfah@tiaR dasLen@i t her one

or a combination of: decoding of a selection of frames

of t hénq‘m# forssigcting atsat OQféﬁwgwupﬁ@ceasep Gasddoen e comwlexity of the

@ﬁhﬁh1 didata; interpolating at |east a portion of
|ned|a dat a; post-processing the nmultinmedi a

data; and classifying nmultinedia data based on the

determ ned conplexity. 167. The nethod of claim 166,

viér ei ﬁ%@@é@%g%fslaﬁn s]é712e0’fhe€mn dgheang afme@let@frmrh@ the complexity

% hggﬁdhl%argsaﬁf& GRIBL im e r?g%{: d' ol lexd Vs Bgttgglemgﬁlmedla data and

I'nat 1o ase
mnrmrewomplemdafltmmecfaaaﬂres based on tenpor al
conpl exity. 168. The nethod of claim 166, wherein
concealing a portion of the nmultinmedi a data conprises

qggodi aﬁ%atr&gg oP Gin? 175 %E.rqul %}a)etﬁ%ﬁo’%}( 8?1’39111%1%?{@ spaﬂ:ﬁ%omplexﬂy is

|ntra ase on sﬁa
oadtdes] imeans filr it 1450088 U@?&G@l&rﬂdtéﬂfﬁ’ﬁﬁdaforca@ MHs€¥hd Ylock of the
169. The nethod of claim 166, wherein |nterpolat|ng at
nuddmediagdaiet i on of the nultimedia data conprises
decodi ng either one or a conbination of: spatially
interpolating intra frames based on spatia
¢ospl @Xe bypar@nslof ARRO 1A, Whetdih HeR® @k tlét@rﬂnﬂh%‘ sphtif réﬁl‘ihplemty is
based on tenporal coaneX|ty 170. The nethod of claim
bawd ofaeas dopBdeash preaniiagigatd velbe dateiminge dorsat deastione block of
gﬁ&hﬁﬁﬁuﬂﬁQOd'ng either one or a conbi nation of:
' enhancerent processes conprising one or a
¢o6thi mat i PParafus CoMElas t1 78RR RMans G6F @étermining the complexity
enhancenent, resol ution enhancenment or frame rate
EPIRARYES BRANS bigs dl¢tesmining temperal eprpleatty of thé myimiedia data, and
emporal. co i es nedla restoration
8&%%%%@%%1 Hllsg%wﬁﬁngﬁnegwo CHRRIEREY i on of noi se
reduction or renoval, artifact renoval or reduction
based on one or a combination of spatial and tenpora
¢6hpl dhe eprasatug gficlainThep, WélﬁfwdmoﬁnSdbadmmﬁﬁxng\Aﬁep@amomplemty

6l 87 P09 P R 3 55 O 1o lock

appe matltise @b dafaocessi ng mul tinmedi a data conpri si ng:
means for determ ning conplexity of nultinmedia data;

and nmeans for selecting a set of decodi ng processes
based on the conplexity of the nultinedia data.
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173. The apparatus of claim 172, wherein neans for
determ ning the conplexity conprises neans for

wdebwmroavasz ng spatial conplexity of the nulti medCa/udaios/008484
and tenporal conplexity of the video data. 174. The
apparatus of claim 173, whereth neans for determ ning
Egatial conplexity is based on neans for at |east one )

&at Thalapparges ef Arwe 476, orhertin means fop detepniping tempprab complexity
j i . l.aj 73

PP 085 By dpss R (PR AR ReP esBL Bl T tgost one block
bagRMn@tnFER RS Gid Alefdr@rsbldeRe contrast ratio value
determ ned for at |east one block of the nultinedia
data. 176. The apparatus of claim 172, wherein neans

f d rm nin €. C lexity. c i.ses _neans, for .
38 o R B8 ob it R el p RGPtk 2SR ARG ginoral complexity
dobRed 8AAnAMAS F&H 40 16ds&5d $ XDNVIV alad de@rhinell 6r 48806 block of
conplexity. 177. The apparatus of claim 176, wherein

theanultimadiaidatar m ni ng tenporal conplexity is based on
nmeans for at |east one notion vector (M) determ ned
for at |east one block of the nmultinmedia data.178. The
appar ghesppdratel 8f Auihy §76, WiREGh MRS déeFmidaigaefpbial Somplexity
tenmporal conplexity is further based on a sum of
#obased toa peans| forlpf feesternselsame difdrencedvalyet detenminedhfar at least one
@FF bk ck u% tgg |timedia data and a reference
ng.affﬁ. ég&%ratus of claim 176, wherein neans
for determning tenporal conplexity is based on neans

for at |east one SAD W val ue determ ned for at |east _
dhk blTbe kapphratuseoinplatn nigdi avhgemim . mep8o fomselectgan seuof decoding

of claim 176 er ei ans .for determnm.ning tenpor
Biorsrds B en B GMRREER e By iy "Bl RO fher ome or o
dohbrEageecer-val ue determ ned for at | east one bl ock of
the nultinmedia data. 181. The apparatus of claim 172,
wher eimeanefo sedasiingsed] assglactign af Bameodf tHeowitimegia data;
processes bpased on the conplexity .of the multinedia
Gata OBARH L SassRUnL? DOREN ST I mliifiedia ik of : reans
for degadi i@ iMbrpolatifl aclehR R pRitidy MBS mftichd¥8a data;
mul ti medi a data; means for concealing a portion of the
mul t i medhafod post:processing thermiltinedisolage iang at | east a
portion of .th L.tinmedia data; . neans fo . .
Post - Bitatuek fasThinte MiftrerEieda bERA SR ficfisrmmineq spmplexity.
classifying multinmedi a data based on the detern ned

conplexity. 182. The apparatus of claim 181, wherein
i8ans The epphsatosl phejaint 131, ydieeain imgansofor flecoding ¢ffa selpstion of frames

bl gl PRt TPt FedSeRtbadre e 8 samppuch of
conpl @xtd ameWhsddbEbpatinPdmRpISagean®n t enpor al _
conpl exity. 183. The "appar atus of claim 181, wherein

means Ifter fraroerdesadd erytempooal cowpleaftyt he nmul ti medi a dat a

conpri ses decoding either one or a conbination of:

means for concealing intra frames based on spatia

Go9P| hb tappadiid Sredan 181, GABEBRMdALs oM 8nckAIRMEES portion of the
based on tenporal conplexity. 184. The apparatus of

oludiimedis datawhepeises deeadisg Bitirerione er podmbinatpraef: | east a
portion of .the tinedia data conprises decodin

Gi't he PRG0S PO AT el aRea 5 PO BB R

i nt er pRhad i dondahli il TRl Ba&d AeRPah éﬁmﬁ)lexity.

conpl exity; and neans for tenporally Tnterpol ati'ng

inter franes based on tenporal conplexity. 185. The

aratus of clajm 18 erei n neaps .for ) .
BEE Fhe Saupiy Ob Moo 48 b i dredna e Eimning ag least a portion of
ARGARMRR AR dahﬁéomﬁegae&d&g@m&%ﬂe% a%ingﬂ?ggg of:

enhancenent processes conpfi Ssing one or i nation
of contrast




enhancenent, col or enhancenent, resol ution enhancenent
or frane rate enhancenent based on one or a

waeeowbioymsi on of spatial and tenporal conpl exit PEFUSHNE008484

medi a restoration processes conprising one or a

conbi nati on of noise reductios2or renoval, artifact

renmoval or reduction based on one or, a conbi nati on of

spat i drcagh Eprispatidly dntemetaiing inteq Eames pged om spatighenraplgsity; and
of cl gj : j f I i fyi :
o £ B D5 D 9T PSR BB compenty
content classifications.

185. The apparatus of claim 181, wherein means for post-processing of the
multimedia data comprises decoding either one or a combination of:

media enhancement processes comprising one or a combination of contrast
enhancement, color enhancement, resolution enhancement or frame rate enhancement
based on one or a combination of spatial and temporal complexities; and

media restoration processes comprising one or a combination of noise reduction
or removal, artifact removal or reduction based on one or a combination of spatial and

temporal complexities.

186. The apparatus of claim 181, wherein the means for classifying of multimedia

data is based on one of a plurality of content classifications.
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