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Claimof Priority [0001] This application clains
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packets over wireless networks. Further, many such wireless telephones include other
types of devices that are incorporated therein. For example, wireless telephones can
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audio file player. Also, such wireless telephones can process executable instructions,
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access the Internet. As such, these wireless telephones can include significant

computing capabilities.

[0004] Digital signal processors (DSPs), image processors, and other processing
devices are frequently used in portable personal computing devices that include digital
cameras, or that display image or video data captured by a digital camera. Such
processing devices can be utilized to provide video and audio functions, to process

received data such as image data, or to perform other functions.



recei ved data such as image data, or to perform other
functions.[0005] One type of video processing involves
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[0008] In another embodiment, an apparatus is disclosed that includes a video decoder
configured to receive and decode a plurality of filters embedded in a video data
bitstream. The apparatus also includes a processor configured to select, based on
information included in the video data bitstream, a particular filter of the plurality of
filters and to apply the particular filter to at least a portion of decoded video data of the

video data bitstream to produce filtered decoded video data.

[0009] In another embodiment, an integrated circuit is disclosed that includes video

decoding circuitry configured to receive and decode a signal including a plurality of



video data bitstreamto produce filtered decoded vi deo
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filter coefficients of a plurality of filters.

[0013] Other aspects, advantages, and features of the present disclosure will become
apparent after review of the entire application, including the following sections: Brief

Description of the Drawings, Detailed Description, and the Claims.
V. Brief Description of the Drawings

[0014] FIG. 1 is a block diagram of a particular illustrative embodiment of a video data

processing system that includes a video data bitstream and a multimedia receiver;



apparent after review of the entire application,
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[0020] The video data decoder 110 is configured to decode the encoded video data 106.
For example, the video data decoder 110 may be configured to decode entropy encoded
data and to perform an inverse discrete cosine transform (DCT) on the resulting data. In
a particular embodiment, the video data decoder 110 includes a H.264 or Moving

Pictures Expert Group (MPEG) compatible decoder.

[0021] The filtering module 112 is configured to receive a filter from the filter selector
118, such as the second decoded filter 120. The filtering module 112 is configured to
apply the received filter 120 to decoded video data received from the video data decoder
110. The filtering module 112 may be configured to apply the filter to the decoded
video data on a frame, macroblock, or pixel granularity, to produce filtered decoded

video data 114 that is provided to the display 116. The filtering module 112 may be



[0021] The filtering nodule 112 is configured to
receive a filter fromthe filter selector 118, such as
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[0924] Brigceriving maiiple filters with the encoded video data 106, the rnultlrnedla

receiver 108 can select particular filters that result in a lowest error of each unit of
decoded video data. For example, a filter can be selected that provides a lowest mean
square error for a particular frame of video data, on a frame-by-frame basis. As another
example, a filter can be selected that provides a lowest error for a particular macroblock
at a macroblock-by-macroblock basis, or at a pixel-by-pixel basis. The video data
processing system 100 may therefore provide an improvement in the performance of
filtering, particularly in the performance of post-filtering in order to enhance the quality
of a decoded video signal. In addition, by encoding the filter coefficients and in some

embodiments, using coefficients of some filters to predict coefficients of later filters, the
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[0028] In a particular embodiment, the frame determination module 208 is executable
by the processor 206 to determine frames of the video data for which each filter of the
plurality of filters 204 is to be applied, where the information included in the video data
bitstream identifies frames corresponding to cach filter by at least one of a frame
number or a frame type. In a particular embodiment, the frame types can include an
intra-coded pictures frame (I-frame) type, a predictive pictures frame (P-frame) type, or
a bi-predictive pictures frame (B-frame) type. For example, the frame determination

module 208 may determine a frame number of each frame and provide the determined
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Baerofthy didier seleeting podvlal 330y Be iHlpytiags, shommcrapleds grgermination
i
fiRllecg rthRackCH TR ©Pari B8 bk 254 KLAEDRESA has a ype
ézac le .k, Iahemtrbgfraate ﬂypa)stm atsponde @ Wh&hithg fofer selectadnl mokule 230
types (e.qg,, intra-fr , inter fr , di rect,j.ona
elictra §¢aﬁ%§e%ﬂeig}tsfn§§etaﬂoe GoRlipdito iy Rﬁﬁ“%ﬁ“&ﬁﬁ%‘i‘b& 224,
val ues used to reconstruct the macrobl ocks, as

[d(]hﬂ]shf @bér‘ﬁ@ulaﬁ&ﬂbddlﬂbﬁt‘ 10,% Iﬁﬁ%@ﬂ'@ﬂeﬁﬁmaﬁ: N m%d@l@@llg is &RButable by
macr obl ock determ nati on nodul e may determ ne a

thepwoesssas 200 tﬁd@iﬁﬁbln@mlxeém‘@ whmhued@h filker afehe phiralgy of filters 204
f g?ra%g) le& Xﬁgedtn,ﬁ%tr 0 dthrlgléI{e el{lﬁ%%ﬁl{?onﬁqggalf quaraCQGI'ISUCS Of an

image 214. The pixel determination module 212 may generate a value of the
predetermined measure 214 for a particular pixel(i,j) 226 being processed at a row 1 and
column j of a macroblock or a frame of the decoded video signal, in response to which
the filter selection module 230 selects a third decoded filter 220 to be applied to the
pixel (i) 226.

[0031] In a particular embodiment, the predetermined measure of local characteristics

of the image 214 includes a variance value of a reconstructed image from a mean value

of the reconstructed image. For example, for the reconstructed image R(i,;j) where



nodul e 210 nmay determine that a particul ar macrobl ock
224 bei ng processed has a type "A" (e.g., an
WO papged26@me type), in response to which the fPCT/E82009/050237
sel ection nodul e 230 selects a second decoded filter
218 to be applied to the partgcul ar macrobl ock 224.
[0030] In a particular enbodi nent, the pixe
deternination nodul e 212 is execut bl e by the
brGoes bbraT0q < 6. <aY er mesip xaie (i) Shisebenidfined such tha
of the plurality of filters 204 is to be applied based
on a preigiﬁfﬂ%geg e sure of local characteristics of

ge. determ nati on nodul e 212 nay
@ﬁz@?ﬁ 4Ly e phedarienss nalde maalgur)e of the fagpnstructed
a particul% ﬁﬁ J) 226 being processed at a row i

and col unr of a nacroblock or, a frame of the decoded
imagso B tj m&a fropn thespwase velewHifdlk )he may| ther defined such  that
sel ection nodul e 230 selects a third decoded filter

220 to b d,t e/ pi.X (i,]J) 226. [0031] In a

part | i%’L thl)h “g(l f3bdet erm ned neasure of

W@d&U ge 214 includes a

vari ance val ue dnstructed i mage froma nean

val ue of the reconstructed i mge. For exanple, for the
E@%QP?& Hﬂ,ﬁ}tﬁﬂlaﬁr %ﬁdi\?}g nitjje t)l? %Ec?fc?crsn&cd mcaks)Mcgrge}?bZal d:haractcrlstlcs
sfuttle itnlage 2 bf iricheles ebwhsat vulkicedf dif&g@c&( within 4 f@bnstthletcd image.
mean val ue /i?(z,y)\ may be defined such that !

For exapie.ifoutherrcedntstraetad image Ré/.p) ederer mthed duy g0,.

of local characteristics of the inmage 214 incl udes

thios odtsblatosalveles off ddiffbenesscesbsiiit )i nmay r deondtfinedt edich  that
i mge. For exanple, for the reconstructed image R(i,])
where i = and N , the absol ute val ue of
dlfferen§§s§;ﬁgk nhyR@e/hefined such that [0033]

s @ par he predet ernined neasure

of local charlad®t) of the i mage 214 i ncl udes

gradi ent val ues mrthln a reconstructed i mge. For

FRRF uSp o B Glbafrorh o BBl Feg®h characterisics
BEMS ihegdd 14 iReabecdradiast wilies twithsn @frcdohﬁrdd?@igtﬁla%é4Foﬂ &ample, a
anot her enbodi nent, the predeterm ned neasure of |oca
etréreat:@%m@w@bw@fat ¢ pexe] phdcrot maynes detersniserhaspihe pgedetermined
S t 0
A ol bR R0 i e PEE | icthey Bpfpdippent, the
plfcdétlcfrinﬁéd; rﬁ’&éuﬂcsotamhll eighracteristics of the image 214 includes sharpness

+

measures within a reconstructed image.

[0034] In a particular embodiment, a first filter of the plurality of filters 204 is applied
to first pixels having a first value of the predetermined measure of local characteristics
of the image 214 in a first range of values and a second filter of the plurality of
filters 204 1is applied to second pixels having a second value of the predetermined
measure of local characteristics of the image 214 in a second range of values. For

example, the filters f for m=0,...,n+1 may be applied such that the filter f; is
applied to pixels (7,j) having a variance value var(i,j) that lies in the range

0<var(i,j)<var,, the filter f; is applied to pixels (i,j) having a variance value



to first pixels having a first value of the
predeterm ned neasure of |ocal characteristics of the

WO pEge023% in a first range of val ues and a seRONTS2009/050237
filter of the plurality of filters 204 is applied to
second pi xel s having a second9val ue of the
predeterm ned neasure of |ocal characteristics of the
i mge. 214 in a second range ;{ val ues. For exanpl e,
A 2.4/i) | that Hest inghe gpngprgar, = va Hj\sr'ﬁa‘gﬂlﬁbén@,p%ﬁnie@él}’s thenfilter 7, for
that the filter / ois applied to pixels (i,j) havin
aar i ansepplatdue Maelg /(,i,jg Davingag vanianse ivalughear ianpéhaOlies in the
var(/, I ) <var0O , the filter J is applied to pixels
fangf Jvaha\d vy (ia/ paviramdery gleuéear )/, i/ applicthad pixeds (i ) having a
the range varO var(/, / ) <var , and, generally, the
faridnes valde HaF(ifj)=that -liesnini theapiphe ethrt O vRi(Xgh)s (i dn) alternative
having a varianceé value var(/, / ) that lies in the

ERBEEMAL, tite MAEE/ £ dnd) £<magbevdpplied i@ fhid thRrfilfer +£, Lis iapplied to
applied to pixels (i,j) having a variance val ue var(/,

ixklst(7at) Havas d VarlaRBe VAN aMA ) th¥@ids/in tHe thnge DR AR(/, ,
gltgﬁgg?iééﬁ%%bodﬁﬁéat, the Qrpters 3 'and /n%anay blf)<Vm%

i ed : il 1 i t b xel S
RSSO0k i 41 ol SRR G Ol s i e
t.he ran Q/<.wvar(/, |/ varQ_ , the filter J is
L35 6 R b e VG SRR e Va1,

that lies in the range varO < var(/, / ) < var ,

)

e filier |/ g ] i . I
5} %% bl emeodieR LAl (et Kfeich P shotl 8 o fites of
tic phaelityalf filfess 04l drecisppetl td be withitr @tangy obdbdut D te@slsou? Q4aised to
are clipped. to be wthin a ran of aboyt Q to about 2 .
fhaindkaov e + e ipee plothert 0nade ﬁgrél_ss s th BoYE Bbbhe divided
%1ft(5 Fhnifdet ih{é?va[}_‘s:ﬁ. PRNEunTRY o PG M} lﬁﬁ@ defbRirRd BHH& partially

Intervals m e nunber of intervals mis
basce oniimddesatf theasintiped filted dogffixagesdofoench od itteefsltar$ of the plurality
quanti zed filter coefficients_of each.of the filters
of fikteras 204.uFar xapnds. the quastigedfiler qosfficisnismg) (. /) fs 7 =0.....s+1,
uantized filter coefficients f r (k, for r =0,...,s
\=7Kk.sKKand [ = +L,,..dnthay be clipped to belwithiy thserangd ppeid(k./) <2".
to be within the range 0 <f r (,/) 2" . The range O
The rar(ge, 0X /, @8,/ 8y’ heaydby iddledbdi imtw aanuminberf iofervals m, where the
intervals m where the nunber of intervals mis
fehbsrofiednals hdadbtepaintd al leysthagedydaséden irdhgiess (k,7) of the
(,/) of the quantized filter coefficients f r {k,t)
§@ntized O filter , Soctficient =7K«,7). -k . 200 [sFt L k=-Kk,.. K, and
I'n a particular enbodi n€nt, 'a particular quantized
filtrer  goefif iaChLntulas cABSBRhN A0y cHBC Qe filter cocfficient is
vari able |l ength codeword indicating a particul ar
dettremived bpfdetdiingamhaasabloflerigii eodat@wd imdibaingcoparesyendserval of
0o a value. of the particular quantized filter.

the number of intervals m that corresponds'to a value of the particular quantized filter
coefficient, and by decoding a fixed length codeword specifying the value of the

particular quantized filter coefficient within the particular interval.

[0036] In a particular embodiment, first filter coefficients of a first filter of the plurality
of filters 204 are used to predict second filter coefficients of a second filter of the

plurality of filters 204. For example, if filters f for m=0,...,n+1 correspond to

different values of variance var, for »=0,...,n, as described above, filter 7, may be



coefficient, and by decoding a fixed |l ength codeword
specifying the value of the particular quanti zed

w0 powmeec26mef ficient within the particul ar i nt ePUEUS2009/050237
[0036] In a particular enbodinent, first filter
coefficients of a first filteroof the plurality of
filters 204 are used to predict second filter
coefflc ents of a_second filter of the urality of
piedicsds % iltetgh » Blteimht Eayibe rredieted drom Hter m%rl(yi generally, filter
= n +l correspond to. different values of variance
Jgrn?@ﬁmﬁ”abg?dﬁpﬁlpmﬁs}dégérﬂ%ed”above filter J may
bepredicted fromfilter / 0, filter / 2 may be

Egﬁ%o tng ?)Efglrogqm% l t er u%els ?pg I,2 lgegp%, 2bb Y, ’nd&SEtn%ry be 1rnpllernented as

br &B%u@blen”&fd% ﬁﬁluﬂiﬁ% dﬁmgﬁhﬁ&sﬁ@&aoﬁl&ec&ﬁ% at2@, dprocessor
232 may be inpl enented as conputer executable co

2%| %dd@dgcaﬁdo BRI SIUIBT RHHEe REEhineh gasaficld rrogrammable gate

a %{se P é}?o@r an%rsc @?ﬂhéﬁghetﬂel%f d%%%r&deﬁs%&‘ hb8 m@ﬁexecme one or

nes, rogranmabl'e gate arrays
(eRGAS Yhe ﬁramart}ptmmltmﬂtm@;tulet Beg.etht . madaeblpelo dessnina@éit module
e or. mpre of the frane det er.m nati.on

t
gﬁ%@rﬂ et%sgefﬁ%te%eaw Hedulg étlér A dedenyne fYate bfmphed to the
?&Qt dbdheyiRb edarglet Qfl m, n?&ﬂtl ifdid; hO GREST &atQ e%rocessmg

ers to be applied to the decoded vi deo dat a.
galatathIQi)r meybodiude mithert érenpangend wxt shopmoseds iang dlsplay device

r at ug %?pg?ﬂn% flgg:g? (fé(gecgg %P%rgﬁ(?ga a?gle ._tag fﬂn% (ﬁslppzé’gznrm shown

ﬁjﬁﬁﬁqed decoded video data, simlar to the display
116 shown in FIG 1. [0038] Referring to FIG 3, a
vi deo data processing integrated circuit 300 is

[0088k Reterant toTiHE. Vi daiflegataty priosesedsiipigeiafdegicait0 is illustrated.
$he SReh 1300 ﬂoE‘eCsLIH elf?teé% %ch%%ﬁ%g N8l diJsC\gaéor é(ec%%é?c't}gi/mry 302

processi ng P e eco ing circai
&QQpﬂoSesGmgfdngumdS%o Tmeczealeoaieaadingl eﬁad&y 303 igeumligd2g to receive
including a plurality.  of ters 304 enbedded in a

dderodarssigiy 32§ dnphyding, aélwahm fufilsgrs dfvh sEORYGR, inggygideo data
E{té'ﬂfegﬁl' Ly, Qf aﬁ*ﬁéu‘ia‘?rén érﬁl i Sﬁlqgaﬁféy o fﬂte d 80;s l?edded in a

|tstream| a nanner ar to t eplur
vided idhtadntstrdtd ioh rﬂdrﬁﬁr thae sbemid exdtoi the tpheraluty dd dil et 1504 of FIG. 1

bi t st ream.102 9] The ocessing circuitry 306 is
QBEW#GEPb eﬁﬁkﬁ‘@gégénFﬂglgécoded signal 328 to sel ect

a particular filter of the plurality of filters 304
Eﬂl@@}jTH@ ptREQIPRLI Ry 50Y WAdRdfikhcl he P%ﬁc@@&h@ Qkébded signal 328 to

ssqqﬁelqst‘f fg&;gtﬂqhe{rtnfﬂger F())?rﬂtlel gllljllraalllrty %P%ﬁgl:srg%g basetdh(()en in?gr%ara%gllgguded in
the video data bitstream. In a particular embodiment, the information included in the
video data bitstream is similar to the filter selection information 122 of FIG. 1 included
in the video data bitstream 102. The processing circuitry 306 includes a frame
determination circuit 308, a macroblock determination circuit 310, a pixel determination
circuit 312, a filter selection circuit 330, and a filter application circuit 332. The
processing circuitry 306 is configured to process the decoded signal from the video
decoding circuitry 302 to apply a particular filter, such as a second decoded filter 316, a
third decoded filter 318, or a fourth decoded filter 320, to at least a portion of decoded

video data of the video data bitstream to produce filtered decoded video data. In a



video data bitstreamis simlar to the filter
selection information 122 of FIG 1 included in the

wapdenotat a bitstream 102. The processing cir cROT/D§208960237

includes a frane determ nation circuit 308, a
macr obl ock determ nation circuit 310, a pixel
determnation circuit 312, a filter selection circuit

330, and a filter lic ti circ it 332. The .

B ORuEE e dimpie e TR Ronf g LRrocdhis aler fqfbe filiered
gseasedidsh anali 14 oemd he V|deo decoding circuitry 302

to apply a particular filter, such as a second decoded
filter 316, a third decoded filter 318, or a fourth
HWdBhbua putipeler gpbodimgntathe fezme deteponetiancititddS sl eenfigured to
et%j . ePgej glla eeg]; a/%w% deeagﬁ qufl I 3¢ l%he §furaﬁ?}z otf%lf%rsoﬁﬂlcl% to be applied,

afibeditie nhforinagor i intleded @lectm &ddéd de dﬁts&ezﬁflodiéﬁﬁﬂes frames
is simlar to the filtered decoded video data 114 of
rresspandipg i ech ity tyat leatiione dribBamgenmbet 9e af frape type.  For

?}?&éﬁ%g’tfgg?ﬁ @id‘é hﬁﬂfaﬁm? 9§cd1§36%01ﬂ£ gé’t@ inl ?{1&1@ %%%d&[b? frame 322

eac Tter” of t uralit
had 4 garme 80vhbers 6’ anbenanpbyidd Ihd/\ﬂnzﬁn@nmrhberl ta ftl&r filedrisolection circuit

cl i n the. video. a bit tre midentjfi ra
e igﬁg'H i Aige fiphaicni H0varY b9 ciiny seopd dheodsil leF 318 for the
FL RSP URET of rth@ﬁfaﬁé%rﬁﬁép%nd ReEor82@MB! iffortblGord FRFRed via the
determination circuit 308 may determne that a

paeo idetal tatstréanad hg Xitten applmﬁola aizcuiti A2 may 6tbpntiie wegond decoded
oV he.fra er tothefljter sel ecti on

E[t?rci}%ﬁo%lg‘of.ra%gf% YVI%FEIF TAPQRYMBET "y cuit 330 may

sel ect the second decoded filter 316 for the frane 322

fowgepIon thagidulanembodinent, ad ateRibiicRg déRrhinhes i editcan 310 is
received via the video data bitstream The filter

eppiguEsh Polsteemimeungcralgocigpr yﬁtﬂhwaﬁlh dltgeelothe pheelyy e filters 304
{561.]85}% apiﬁlgd U OndrBénd Ftﬁg%a% i }%lﬁg'edt E NS djabe?‘gﬁ%;creaﬁl identifies

particul ar enb |rrent e nacr o
ﬂﬁt@blﬁchz&tdrﬁ&@p@icﬁ@gﬂd cadil ﬁltmsby:axrléasg umea«ﬁif 4 listihgtod Inmcftfblock types
macr obl ocks for which each filter of the plurality

PY f FUISS C3Waniizafign parameiir edpes et & ’E%@nﬁt]ﬁ‘r:bﬂﬁdffl?%ﬂblocks For
é)&%ﬂ{g eﬁile' HadrBBloVk %férﬂﬁ{aﬁof?'ctu%hﬁ g/ rh%e '&Eﬂeﬁhﬁé that 2 particular

macrobl ocks corresponding to each filter by at | east
orerobfock 324 bas mtypef ‘Bide |go kal oahrettypes inter feamatyge) ofd may provide

e Beve b oBdp TS ki WA HEEF anfod P QURE Rfih Grpui 33

ﬁiaﬂz Ghlickt tBd th[ﬁi?zle&i)@é& NS & ﬂﬁtth@pﬂﬁ&ﬁlhﬁ HadfobRE 320118 on the
324 has a type " éieg , bi -directional inter frane

wpr@)vloah dypragng pesoraing tiey enfnﬁn@ttsm @@m@/ pe the vifeo data bitstream.
hﬁ aﬁ)%bgﬁ}olnoc%cﬁ{t hSY IIﬁay a%gly thlé] %11 d (IiecgdedS f ftercjtl%(%o the particular

r cul
rnacroblock 324 with the type “B.”

[0042] In a particular embodiment, the pixel determination circuit 312 is configured to
process the decoded signal to determine pixels for which each filter of the plurality of
filters 304 is to be applied based on a predetermined measure of local characteristics of
an image 314. For example, the pixel determination circuit 312 may determine a value
of the predetermined measure of local characteristics of the image 314 corresponding to
a particular pixel(m,n) 326 at a row m and a column n, and may provide the value of the

predetermined measure of local characteristics of the image 314 to the filter selection



may select the third decoded filter 318 for the

particul ar macrobl ock 324 based on the nacrobl ock type
w@edoaeesr ding to i nformation received via t heP@i/tug2909/050237

data bitstream The filter application circuit 332 nay

apply the third decoded filter2 318 to the particul ar

macr obl ock 324 with the type "B." [0042] In a

ar ticul embodi ment, the pixel determpatjon cjrcyit

ot S e R caleb P ibrais SOl ey Sdcsd dutont yiapodeg it 320 fo
At BHI(HEN)PBEE! Basb @ oMIhE N aBRC R T ihbt Brod@brhiied measure of local
plurality of filters 304 is to be applied based on a

phrasaietrestin pé thaneaager H 4odnd ansatdieh &y adomdtoni reecivdd wia the video

' 314, le, .the.pi. d - -
TR0 0%, 8B s St S SR AL B st e
BEREIHHE pfcl{RaRB26had aghafidufiicefhodfmdnetht teBththed measure of

corresponding to a particular pixel(mn) 326 at a row
localndhagactosistierrofrthe gaeeeridy ip defgrrgiacd Hea yastpatighy silar manner as

r - u .char : |
PSS A IRIRLY Pl BBl Sh AShE Pl APIES. s o
fidihg erasalceot b @rudidnt,ciillusd3Ovdrayn-diigng etdagpléourt h
decoded filter 320 for the pixel(mn) 326 based on the

edet erm ned neasure of | ocal

| ye of the pr ) )
{43 E b mparipy Rsegodngnt ARy Y BAYdeasingifpigdsegding a plurality

bPfRERIARASCREL VR ot bireindePrdRtandioh %{Eé&ﬁﬂ% a'BP@rality of
filter application circuit 332 may apply the fourth

tisersdwabefiddd ar a Iarot dnta bhastpiage nam inglud26.videp decoder, such as the

PRt n BT outt oy b En SRt dh e enfnay the video
H&todinghshmt 30zl shywh inFIGI3, 08mapbndag hi@ware detwird] M@lvare, or

measure of local characteristics of the imge 214 of
FnGeombingtien thercoki nbhe apparptamdaclgdesa mpenslifenhsclegisng, based on
i rat. | non~ i o ti es. ] -
RN B B L B PR BRI e ity o

filreodiThg nivat fbi 8¢ledtihgaf pdiriidul@rfilte oD edddatality of fiticele@ay include a
data bitstream The neans for decoding a plurality of

. y
PIOCESPs SBEHEUHRE PTOGesIPr ¢PA koW IhE KT 125 DFRESHIREGITGUHEY . pyeh as the
j . h ' g%o]ga s alo)
ﬁrr?\éé?é% Cgf,%ﬁ{\?l eoo6 %gg%dl?n%gljéc?régﬁt%b n?l uc?&vgégt he V:P%e%mware’
die ey icogbmiaticwithiargof302hes hppanatus fEilEr i8¢ludor mespofodiapglying the
har.dwar software, fi.r re, .,or any .comhinat.ion :
PHUFUaY Sftéme 9 (FA¥reRUEOT A @%&@gﬂf ¥aas Qat_ﬁg? theeyigeq fiig itstream to
8k ARerk®UBEIMRE Vadbo! &, UER nicind RE AppH&Y fliil_@tlﬁrticfular filter may

bitstream a particular filter of the plurality of
friclude rasprot¢ssomeaets af dre prokessot H§ shopar mi Blgl. & pfackssang circuitry,

HRT R v
filrh&hitet 6anydéatbiSioh figereof.

[0044] In a particular embodiment, the apparatus includes means for determining
frames for which each filter of the plurality of filters is to be applied, where the
information included in the video data bitstream identifies frames corresponding to each
filter by at least one of a frame number or a frame type. The means for determining
frames may include a processor, such as the processor 206 shown in FIG. 2, processing
circuitry, such as the processing circuitry 306 shown in FIG. 3, corresponding hardware,

software, firmware, or any combination thereof.



processing circuitry 306 shown in FIG 3,
correspondi ng hardware, software, firmvare, or any

W@ mhieast on t hereof. The apparatus further i nedTiEg09/050237
means for applying the particular filter to at |east a
portion of decoded video dataj3pf the video data
bitstreamto produce filtered decoded video data. The

for applying.the particular filter may include a .
R385t & BBl AthtorEnio s Snirasts sl gy &1 gotdrmining
RaBo8 Rk N br M HiStHEdh YiltcP BE thedfua RTMESSSit0Beabplidd, Whérein the

306 shown in FIG 3, corresponding hardware, software,
nformegioe indudeany the ridenatataobitsticemadéntifjed @datolilocks corresponding

artjcul ar eppbodi nent., the apparatus.includes nean o

ovchdtsl by ARG PR 1hGRe AR PR R R A g RRauantiation
paraindlct tilueb uséd k@ rSconstric® the nRpdbiGtks. WNRE endahie for determining
I nformati on included in the video data bitstream )
maeteblocke snayr HgBsle co PFESpORASUEY 2sothsaptecesser 206 phovey in FIG. 2,
#n%éé i ”ecix%ﬁitﬁr f%@éﬂe JUTRET R s%gIgr MR %P6 TMSWIEARS FIG. 3,

or determning franmes may PRefidé a processor, such
agrdspendin@badware, 20w aHdWmwate,fdr @Gny 2ompihet@shicttof.
circuitry, such as the processing circuitry 306 shown

in F 3, .correspopdi ng _hardware, software, firmware, .
Bﬂ"‘éﬁ% ¢ BHfHF WAL ?raﬁocﬂws%&ﬁ POABS MGudes RS & dgformining pixcls
IR B filth & f ﬁ%ﬁﬁﬁﬁﬁf&soﬂ Med-ydas b%gﬁl%cf Bsed on atpﬁeedetermined

det erm ni ng macrobl ocks 'for which each filter of
picauad of Yocat clidradtenissics of ap imega phi exkanstier diterntinieg pixels may
i nformation incl dedtin t he vggﬁp data.b%gihream . it
I i PIOSCHG BT BLKY REOFFS¥rodtiog ™ '8 - PIAERIN Y
alchlag @8t prob@siak caclitr§300gh&in MREIKP Bl 8sitkespyRBSe Rird@are, software,
range of quantization paraneter values used to
fleawpkst ey conbinptiondsitedks. The neans for determini ng
macr obl ocks may i nclude a processor, such as the

' 0 F . . . '
L8R AP b e SR e P apfye§ SEERERERAT 1 Kol th video
dan respendivitg ahairclear eansaodsionar @he fmdamyebe recoivi@nyhe video data
conbi nat.ion .thereof. [Q046] In a particul ar

Bitfhsamran f Wigless Happiation My anglydesd yEgless geggiver, wireless recelving

gi?&gtgfﬂ DAY RE %ﬁh&ef\%f,s%gﬁibl@ %GllﬂlnfuinkcraEanoae\Ii&esuch as shown in

pl u ity of filters I be applied based on a

bl e dedrelr deserdebdmears fnldy bélovocatespbratimg hadivete, exftwdre aiirmware, or
i ma e..TQengEans for determ ning pixels may include a
HPoCRLIRHIONEROhs t he processor 206 shown in FIG 2,
processing circuitry, such as the processing circuitry

[DASE RemktindtoFH1G. 43a nE@idderpoBdilig vithRb BeaS @ingSO bhalte of filters
firmvare, or any conbination thereof. ) )

is illustrated. The méthod 400 includes receiving and decoding a plurality of filters
embedded in a video data bitstream at a video decoder, at 402. For example, the
plurality of filters 204 of FIG. 2 may be embedded in a video data bitstream such as the
video data bitstream 102 of FIG. 1. The plurality of filters 204 may be received and

decoded at the video decoder 202 of FIG. 2.

[0049] The method 400 includes selecting, based on information included in the video
data bitstream, a particular filter of the plurality of filters, at 404. For example, the
processor 206 of FIG. 2 may select a particular filter of the plurality of filters 204, such

as the first decoded filter 216, based on information included in the video data



[0047] In a particul ar enbodi nent, the apparatus
i ncl udes neans for receiving the video data bitstream

WQ 2@ 040625¢ el ess transm ssion. The nmeans for reR€l/UE999/050237
the video data bitstreamvia a wireless transm ssion
may include a wireless receiver, wreless receiving
circuitry, a wireless transceiver, a portable

onnunlca i 0 vi ce, such as sho

BTy Sa By el Sl Gl s RE Jan O eIt in the video
gal vnwar@m fdx mware, or any conbi nation thereof. [0048]
Referring to FIG 4, a nmethod 400 to filter video data

using a pluralléﬁ of filters is illustrated. The
HOSAbdha gacthert#Qih derthes cdatluilesg apmiping eho dbangcwdarpfilierakd tay least a

f ]:)h o %eg Hbvei‘&j (%(ﬁ of %e Vlggo dgtﬁtbats{? Jn% tt(? ﬁrr%adlug‘% fi el%ed decoded

eco or examnpl e

ffﬂdb(b ela& 204)60f F(b_ﬂ &ampldyaie beocessbededf FIG 2 maglea@pr;aﬂla decoded
bltstrean1such as the video data bitstream 102 of

ﬁlterﬁ\lé tplaileastianeriign ¢f docadad videp dadds speh pctbe poidigulan gflame 222, of
Cﬁﬁ%ﬁ 2%% ﬁlﬁﬁfzéﬂé 98 %r gdfﬁ[erg(p ée&)fdeg L fAeo? ati Os%ét?]as TR filtered

I nc es 'se ctlng, ased on |n or'mat
deodedieded dath Hé4 wf BE® Idat a bitstream a partlcular
filter of the plurality of filters, at 404. For

FRRIP o4 2 89 3R 08 i TR B S-S nclucin

84teRingSardn ﬁlt@ﬂu[%S ?ndaﬁléoﬁiﬁ fal pi@Nlity? b6 filRAS €dhe Nystem 500 may be
information inc in the video databitstream such

meplemented |ip @rp@@lbéec@lp@mnmﬁgwnman@ ancledesof peicepson 510, such as a

Iude in the v dat |tstrean1 2. 005 .
e e on L8P RhBe s b AT 1 A DRl 206 includes o
fiédotipig dn@ fiferih@ afiduRk Wiptd Slora0ty slefiedesba i ldea ithatatiof example,
the video data bitstreamto produce filtered decoded

(heaqtesoding and fltenipg mexgyle @&Ia&m pluralife of fiffess3¥dringlgdesoany of the
pphky eco

SFmagr HORE HR SRRt G 8y hul LP38,. or

émﬁmﬁmﬂﬂﬁmeﬁbftmbedm@amgdmﬂ&ﬂhﬂmgﬁmﬁHMaﬁ@n@a@dmﬂayofﬁhm3564

filtered decoded V|deo data, such as the fjltere
Be¥ badr A preseseRt A 01 mey {?w@epa{aw [d6Bi54 P Bireyitry af%lgaa hardware

é?gl%ﬁ)rgéeégﬁ Qfmep@ﬁﬁ koM ror%%%ﬂ@f%h tRfreF, System

ding a co I hg and [tering nodul e using a

plurallty of filters. The systen1500 may be
[095R E Aeenneda iinferfaqeartBaiblcouplee do tomprocdsoi ) amtalso coupled to a

P Btetop 2 BB SauprRedCt o i s pradiss s ndlft ponsive o
BR0pioB&dstitEID, Such as for autofocusing and autoexposure control. A display
controller 526 is coupled to the processor 510 and to a display device 528. A
coder/decoder (CODEC) 534 can also be coupled to the processor 510. A speaker 536
and a microphone 538 can be coupled to the CODEC 534. A wireless interface 540 can

be coupled to the processor 510 and to a wireless antenna 542.

[0053] The processor 510 may also be adapted to generate processed image data. The
display controller 526 is configured to receive the processed image data and to provide
the processed image data to the display device 528. In addition, the memory 532 may
be configured to receive and to store the processed image data, and the wircless
interface 540 may be configured to receive the processed image data for transmission

via the antenna 542.



decoding and filtering nodule using a plurality of
filters 564. In an illustrative exanple, the decoding

w@rdoodd2seri ng nodul e using a plurality of filRErESHE050237

i ncludes any of the systens of FIGS. 1-3, operates in
accordance with the nethod of i1 G 4, or any
conbi nation thereof. The decoding and filtering nodul e

[ a plurality of. filters 564 may he in th . .
5B uCs Puegap phninisat. S5 dredptiedi e abotis vipg pyluraiey
8f BRGs 36 AR nkdBG R oRIp RS SSd I Wa ik B&nifLattObrocessor 510, such
shown), or a conbination thereof. [0052] A canera

antemputce cHBBtabl: moupdtis tthatt dre sprrod @s sosonferareddabile medium,

ARNER T bt BAETRs oy et B iy pETEy g For SRample, the

BoREESSE5dcHH0, meyedtlak dode f@ﬂﬁ&%i@ﬁigséﬂdﬂde’tﬂdin§ a plurality of filters
aut oexposure control. A display controller 526 1s

ebesided ip @ YiHeo gpigcetsgermsd @ wfer decodericoge 49 spdestipg, based on

. ecogler. . - C - 0 :
Ao e85 QR SRt Al Gy Sty o
BR&scan deledoupipdging ohd peti IBENtE3F at Feavd 4 pbreids of decoded video
i nterface 540 can be coupled {o the processor 510 and

52 of theradsodatabitsry tgpwdusgipkiepd ﬁf@dﬁﬁ? Yelee dafe- 510

may al so be adapted to generate processed i mage dat a.

spFSPL@nAonthed te? 20 dk 5990RET QWb cluBe 'BEE YL determining
he processed i mage data and to provide the processed

framge fompdidhoeachefierspf dye dlwilte d2Blters ris dodiet applicdt héaere the

nmory. 532 .be confi r to receiye .and to store
T lafion dadB im e tin 3 Bt Pl GRS £80% kPuPpRhdine to cach
BAS pRYt RasCond beur ené dumBeebr a fidife Wéfé@ eas efothdP@Rample, the
data for transm ssion via the antenna 42.[0054L In a
Y

prmputertade S8feny Hemincludy sode Edictrgmimer miartoblockgfor which each
. : . Arubiig '
TRALAELESIP0E, B 40L 1 o O bl Che Bt b TRLATRER A n

sided data bietpuH edendRieC thaddobRcksdridspdbidins td &idh fAfce by at least one
stored at a conputer readable nmedium_ illustrated as
pha listng of epaceddreksopes pop dgngst of aeangiasionypasameteryalues used to

BARAEe thhe €1 A GRRGHRRoMAYadd ! ¢
R B R R Ty Ry PRI R 400 may
inelude code forditaminihg prxebnioatvhichvéadk dilide od terplumbgeoff flters is to
el ecting, based on information i.ncluded in.the video
%lf‘lél’i‘ﬁfiﬁ’g%ﬁ‘r‘ﬁ%ﬁ PEFARRFRINE MRS TF 1of daca FHETBIIG g 1 fage. In a
?z_frti&',llhlt ShBodifadt, GOflRt fidter BPRAY ]t)lﬂlgalftﬁ fRdfctd &MY e applied to first
ilter to at least a portion of decoded video” data of
phrels\iading alfirsa vbiue of tapredteprioed owasure vélawdl deeadeistics of the
}ﬁllagg%om %eﬁrgf range of values and a second filter of the plurality of filters is applied to
second pixels having a second value of the predetermined measure of local

characteristics of the image in a second range of values.

[0056] In a particular embodiment, the processor 510, the display controller 526, the
memory 532, the CODEC 534, the wireless interface 540, and the camera interface 568
are included in a system-in-package or system-on-chip device 522. In a particular
embodiment, an input device 530 and a power supply 544 are coupled to the
system-on-chip device 522. Moreover, in a particular embodiment, as illustrated in
FIG. 5, the display device 528, the input device 530, the speaker 536, the

microphone 538, the wircless antenna 542, the video camera 570, and the power



[ 0055] For exanple, the conmputer code 590 may al so
i ncl ude code for determning frames for which each

WO 201006266 the plurality of filters is to be apgl/Usp9/ 050237
where the information included in the video data
bitstreamidentifies frames cmresponding to each
filter by at |east one of a frame nunber or a frane

anothe exa .C ut de 590 .
B sEEn BBl PR TRs g (1 oo R OER T g O the display
whiichs Raghe fiddut flevRE shemB! dpealdr %6 ofhefﬁﬁctr@ﬂh%nb 34 OthB&vireless
appl i ed, where the information included in the video

arternai4ls thee sidepd d@nteraf 585 amdctho ljlovek supply rid4 p@ndbmgoumed to a
h filt t
by dhe Dby op FRICRS Lrofehis ndtarcs 2y § 66 dEk

to reconstruct the macrobl ocks. Alternatively or in

pda7f These bhekitlowpulde furehed eppRQiat@yhdt Nk udeioa®dBudt@rive logical
determ ning pixels for which each filter of the
Ploglsajcppijeaptians) fnéhd%leﬁasclfcﬁltbea@p%g?féhmb%{%ddeéﬁﬂ%?d in connection

%tﬁqﬁé %H}E'oﬂﬁl%n%e aﬁyllfﬁe(pfler fﬁcﬁh 'ﬁg)‘fe%rﬁ ﬂtgtf ?%3 Fle@&oﬁ? hardware,

I mage. a particular e odi me r st ter o
tchﬂptﬂbnﬂoﬁﬂwatey ootorhbinaes ofdpthb €T (acipduﬂﬁdlusmaté this tnterchangeability
E%xel havi first val u? of the redeter nloni

o oSOV AL, YRt SIS oo EpRRCiga fiPcky gonfigurations,

fotigics,” @RQYGs Ofnd @ﬂeﬁ@fﬁa@@@e@h %@&%Bgd fa'bl)'tfeege&fralw‘%l terms of their
plurality of filters is applied to second pixels

haetionplisy. s e¥betticn aliahe fupictiomwdity e depementeddasrbadwage of software
l,ocal, char terls i CS f t he second r

ffPedt GeS AROBaR 4 balarh ot B e OB RER SPpid Bh the overall

s@ee S Skille® Risat @ad irdPEA¥ntGAR HEREHbET filRdBondlifein' @‘E’ﬁh ways for
%73 t he CODEC534§dtrﬁlgvmreless i nt erface 540, ¥ way

@Ehté Oz e 2o apnl@@ppg,d@t 5e& inppdemerdatipmedecisipng should not be interpreted
Eé’é ‘u§1 arHeBﬁﬁJgQgr% %é/o te%'f*t&ﬂqrggnpdgag 522. In a
e nnp

par and a power

supply 544 are coupl ed to the systemon-chip device

EIDSS] Wo¢ &ﬂMﬁr of i @ methadt br: Ldl@frltbﬂmbddédﬂﬁlcﬂ 1na$onnect1on with the
|n FIG .5, pl.ay device t he,

trate
E?fflm&%v. erlessd hergip rg%ye 5& spbegist ﬁwet Iiter 54%% B3g software
ﬁl%@ul‘é" el RSS b?'&tﬁgrg%sglegr if Q%o?ﬁbgﬁﬁoﬁ %Fﬁ{eatvé; O M@vare module

he power suppl y are external to the systemon-chip
nh@yl ©eid6 2. raddomy ecceseasimary @EMli Spshaynedeory c ecalz@ly memory

bl ¢ Riguia P € i e nadts TR, RinstP S Al BB tead-only
AREhok EEHIRURY), aemﬁ&Mlﬁ&ésagﬁzrprbgraﬁ%mee&awn@ BEOABRNEHPROM),

of the systemon-chip device 5 such as an interface
mglséﬁr&dxatdr disk., eirrem[owgﬂhsirh@@@nmct disk Ir¢adygnly themery Help-ROM), or

%%P ot%gr tfh S oraéeh%eglu{nl os’wnI {nl t'ﬁé taIr‘t?'tAﬁ/ xeln(?pqar%lasltorage medium is
coupled to the processor such that the processor can read information from, and write
information to, the storage medium. In the alternative, the storage medium may be
integral to the processor. The processor and the storage medium may reside in an
application-specific integrated circuit (ASIC). The ASIC may reside in a computing
device or a user terminal. In the alternative, the processor and the storage medium may

reside as discrete components in a computing device or user terminal.

[0059] The previous description of the disclosed embodiments is provided to enable any

person skilled in the art to make or use the disclosed embodiments. Various



bl ocks, configurations, nodules, circuits, and
al gorithm steps described in connection with the

weepodidrent s di scl osed herein may be inpl ement BCI/ES2009/050237

el ectroni ¢ hardware, conputer software, or

conbi nations of both. To clearly illustrate this

i nterchangeability of hardware and software, various
|II tratlve co onfl

nent S, Ur at i . .
RSt nGR B Bl B Eed R Ran TR P aR illsg the art
Qtﬁflﬁdé chotid ﬂlﬂc‘?ﬁlﬁd&‘fneﬁ |P1%fe'in D ohiappRdd fo%thé”b%ﬁﬂb@[ments without

such functionality is inplenmented as hardware or
derfattiver Boniehe sist apsope oé tlp:ahsqlmmlrea r Thlpﬁp thecpresenhdiapldsure is not

@E dfg@goclg litnitgigot tﬁgﬁ%ﬂ% c nnﬁh%{;vﬁ él%%ilig llBi(}/ 5¢ £ brded the widest

§dopetioRsiblel Edhsisteny aVivH ek Pﬂmplfegranaalmeparéattu@yIaardeﬁned by the
apﬁllcatlon but such i npl enentation deci sions shoul d

whee ¢lalesr pret ed as causing a departure fromthe
scope of the present disclosure. [0058] The steps of a
nmet hod or al gorithm described in connection with the
enbodi ments di scl osed herein nmay be enbodi ed directly
in hardware, in a software nodul e executed by a
processor, or in a conbination of the two. A software
nmodul e may reside in random access nenory (RAM, flash
menory, read-only nenory (ROM, progranmmable read-only
menory (PROM), erasabl e programabl e read-only nenory
(EPROM), electrically erasabl e programmuabl e read-only
menory (EEPROM), registers, hard disk, a renovable
di sk, a conpact disk read-only nenory (CD-ROM, or any
ot her form of storage nmedi um known in the art. An
exenpl ary storage nediumis coupled to the processor
such that the processor can read information from and
wite information to, the storage medium In the
alternative, the storage nediummy be integral to the
processor. The processor and the storage nmedi um nmay
reside in an application-specific integrated circuit
(ASIC). The ASIC nmay reside in a conputing device or a
user termnal. In the alternative, the processor and
the storage nmedi um may reside as discrete conponents
in a conputing device or user termnal. [0059] The
previ ous description of the disclosed enbodinents is
provided to enabl e any person skilled in the art to
make or use the disclosed enbodi nents.
Vari ousnodi fications to these enbodi nents will be
readily apparent to those skilled in the art, and the
generic principles defined herein may be applied to
ot her enbodi ments wi t hout



departing fromthe spirit or scope of the disclosure.
Thus, the present disclosure is not intended to be
WO 2emMedts@ o t he enbodi ments shown herei n but iBCT/US1969/050237

accorded the w dest scope possible consistent with the
principles and novel featuresigas defined by the
followng clains. WHAT IS CLAIMED I S: 1. A nethod
conprising: receiving and decoding a plurality of
&@@éﬁ@&iﬁﬂgigﬁ In a video data bitstreamat a video

n . based on information included in
the video data bitstream a particular filter of the

pl ur ali wymethod tbptising:and appl yi ng the particul ar
filter to at |east a portion Qf decoded video data

of
the vicgeyingzngd dspeding e alwaley pf Bliere smbpiidedring V&@@d’a@dbltstream
vi deo datamngd&y&xgg&hod of claim1, further
conprising: determning frames for which each filter
of t hmlmtmgalbaswomfnfdmnhattlenanlmdetion e adql datadbitseemed particular
t he |nfor F nclzﬁgg t he video data bitstream
i dentifies Hd o each filter by at
| east , ngftheapafrﬁaim fﬂ’eé'i"&%t 1803¢a BortioR T8 dEREd vidieo BB of the
netho claim1l1, further conprising: determning
macr obl oc ksidtedatatbitstheagniorproduce dilteosd deledqel aden datay of
filters is to be applied, wherein the information
included in the video data bitstreamidentifies
wacrobl$hkamdmﬂmésbmndLﬁgﬂRDC@apmmmgIter by at Ieast

0 e nt e B i o mr R R RS et bR By MPENE AT Rlpbe

macr obl ockgppl#d, Wh@cBhORdodiatich #dlded 11f1 tHet @0 data bitstream
conpri si ng: deternlnlng pi xel s for which each filter

of the pl uidghtifigs fifmdsjdotresponiingtte chxeh gy by ad ldesiswg opa frame

a predetern1n§d nﬁ gy . 9he | ocal characteristics of an

i mage. THECTEUhSd 01 €Pai m 4, wherein the

predeternlned nmeasure of |ocal characteristics of the

: gg: ]Ic &gl udﬁlod of & almqn%urth\é%lcgn%pr?sfmga reconstructed
determining macroblocks for which each filter of the plurality of filters is to be

applied, wherein the information included in the video data bitstream
identifies macroblocks corresponding to each filter by at least one of a
listing of macroblock types and a range of quantization parameter values

used to reconstruct the macroblocks.

4. The method of claim 1, further comprising:
determining pixels for which each filter of the plurality of filters is to be applied

based on a predetermined measure of local characteristics of an image.

5. The method of claim 4, wherein the predetermined measure of local
characteristics of the image includes a variance value of a reconstructed image from a

mean value of the reconstructed image.

6. The method of claim 4, wherein the predetermined measure of local
characteristics of the image includes absolute values of differences within a

reconstructed image.



nmean val ue of the reconstructed i nage. 6. The nethod
of claim4, wherein the predeterm ned neasure of | oca

W@ bavae2sri stics of the i mage includes absol utBCTHE2906%050237
of differences within a reconstructed image.7. The
nmet hod of claim4, wherein th® predeterm ned neasure
of local characteristics of the inmage includes
gradi gnt_ val ye ithin a reconstructed.i e. 8. .The
met hod: O Bieicrhol claidy BhFrehe rehisraing rodowsalinta!
Hard AGRkicEHRMBGhELd inbhess ShdibMS alWBISHINE tdedSructed image.
shar pness neasureS within a reconstructed i nage. 9
The nmethod of claim4, wherein a first filter of the
prurakl tko fletfoldr&fatm!4S wABRA & pticldrhifeaRhoseh® o NG
a first value of the predetern1ﬁe nmeasure of | oca
civaacaaristics ef the smade inbledésshgeness racdsiures vithangeecofistructed image.
val ues and a second filter of the plurality of filters
is applied to second pi xels having a second val ue of
t he pPedbt ercthioded chaasiimvherin 4 ficaliltehafithe plrdlsy bEBltask is

t he. i mage in second. range of val yes. 10, The nefrho
APiseids ﬁi‘%?”‘\ﬁ_ﬁé‘ﬂ&nﬁ aqferém?%%ff the Pieﬁ?te%la?ﬁ? R 8 ra
sedbt@istit 6t the ih&SinAffirka@ng S3lck ¥n@h sédohll &113r 8f Be plurality
clipped to be within a range of about 0 to about 2

ohfilasl istapptipbtorschorsioeels havheg eiseronil@alua of) hegfre debaming
to aboq% ergisqg.ao t?gﬁpth gomer is dividgdlinto a
PSRBT OlPeql spaptsrisiasof Bedmige Fed ieoPReranghBEY2lBt-

intervals mis determned at |east partially based on
i ndi c th uantized filter coefficients of each
of 1t it The o bR Bt 11 higel Qpaiecel s FRL T Rhes B G of the

MRS t1Rf p16rh Biy Bt e rd¥e Bt dB0 BRKLifheHA Aol BRIEduE 890 about 2
filter coefficCient is determ ned by decoglng a

weased db the rtle ngver, vibdrinothd ringdiof abouid ta apeutt? reispdto the nth power

interval of the n er of interval.s.mthat corresponds

oo EinEd pb BB PR R P 87 SYRRIES

g@efntihed @ntast padaldybaleg ofinticed of k ah@ngtilte 06&WBiats of each
eci fying the value of the particular quantized

S .
PE@?émf@ fthg Rlpeshty of fillih t he particul ar interval. 12,
The nethod of claim1, wherein first filter

coefficients of a first filter of the plurali%y of o
filtets &hemgthed of elapndai whersiaaaratiqulartquantezsdifflice pegifieient is
- nd filter of. t lity.of f.i rs. -
FrePrBfE Bfapined ot g Moy e Loy erval of
thedRbdabRinteivdl @ thatd@eresponds to a value of the particular quantized filter
coefficient, and by decoding a fixed length codeword specifying the value of the

particular quantized filter coefficient within the particular interval.

12. The method of claim 1, wherein first filter coefficients of a first filter of the
plurality of filters are used to predict second filter coefficients of a second filter of the

plurality of filters.

13. The method of claim 1, wherein at least a portion of video data in the video

data bitstream is encoded using MPEG encoding.

14. An apparatus comprising:



data bitstreamis encoded using MPEG encodi ng. 14. An
apparatus conprising:a video decoder configured to

wo eoelvesand decode a plurality of filters enbRdrEs2009050237
a video data bitstream and a processor configured to:
sel ect, based on information 20ncluded in the video
data bitstream a particular filter of the plurality

of filters and the artic lar filter
east * A5 e RefT T EEda A dea  datosearPIEHEbAIUrs cmbedded

data bit st eamytOdah 8AuEGnS khd er ed decoded video data.
15. The apparatus of clai m 14, wherein the processor

is fuaph@¢$00ﬂﬂﬁ§mﬁ@d0to determ ne frames for which

h fil f h | fi
e bl O & Ptlite lstidenor R atifeoi R Brsvenge

data bitstream pzﬁﬁBﬁlhlfﬁl@fﬁrJfﬂﬁﬂﬁﬁraﬁ@féﬁﬂ&@ﬁdhmg to each
filter by at |east one of a frame nunber and a frane

type; det efif Iy Eherpusiolir Sees s Acah BOFtion ehdgcoRedsyidep data of
h | | f .
the plurality ofhe Cf:toec{a‘?at %’?Strreg b pg)gtﬁgé ﬁﬂ?rg{{\,?ggao%wlvfdgg data.

information inc € Vi

i dentifies nmacrobl ocks correspondlng to each filter by

at | eastone of abl ock Ly

Fange ot THUARET B9t o, She R DR PG LR # ongured

reconst r ucfctbidgneraamebtoackach et iRt ef thit prirflity i §iltbMIis to be
whi ch each filter of the plurality of filters is to be

appl i ed based ofPRiicprwhrseB thy MérMwtian incdudse ip giearideo data
characteristi Csbl?gtre% 155@%5 ﬁjaﬁlgls -Sg%'lﬁas?&g@@?gdééacﬁfﬁlter by at least

claim 14, further conprising a
configured to dospbfayfrithenfiinbtremdd feacoged vi deo

data. 17. An |nte rate uit nprisi ng. . vi deo. .
decodi ng cHFtEiHHIR waengCE%?Oéthl eIRE T & b Qﬂ’éilllty of filters is
i ncluding a pl ugAld atpspheé WHdif ki ﬁmggagmcnldedwm@%deo data

data bitstream and processing circuitry configured
process the decbidstasiiderifics macroblocks corresponding to each ﬁlter by

at least one of a listing of macroblock types and a range of
quantization parameter values used to reconstruct the
macroblocks; and

determine pixels for which each filter of the plurality of filters is to be
applied based on a predetermined measure of local characteristics

of an image.

16. The apparatus of claim 14, further comprising a display device configured to
display the filtered decoded video data.



sel ect, based on information included in the video

data bitstream a particular filter of the plurality
w@Rohiobe28r s; and apply the particular filter tBCHUS2009/050237

| east a portion of decoded video data of the video

data bitstreamto produce filllered decoded vi deo dat a.

18. The integrated circuit of claim 17, wherein the

processing circuitry is further configured to process

t he decoded signal to: determ ne frames for which each

filtet7.0Antiltegratedreacuit yorapriding:ters is to be applied,

wherein the information inclyded in the vjdeo data .

bi t st V@sﬁ?%m& FHCRLT oA &7 3@@@6 ﬁé}%f ingludingpy plurality of

filter by ffickeadtdasn alvidofdadiBisiuiiReingand a frane

type; determ ne macrobl ocks for which each filter of

t he ppucedsingycirofiitfyi donéggreil $0 proctss tlapgdcodet] sigundtei n t he

information,included in the video, datg bi.t st m

dent 1 11 esvstisbriani Gl bl T M edEH e Teamys
at | east one of patibilat filkd oPkhdWGra0Bl Skt RAE and a
range of quantization paranmeter values used to

r econst r uctpninthermattiaibir ddies to sl ehstiepertion eédgsioded sidpgdata of
whi ch each filtgr of t ral it f fklte i 0. he
appl e based ofaspig SHERLS Hisllbes bidFl Ryoged 0idtS dua
characteristics of an imge. 19. The integrated

[ [ | ai 7. i. first filt f the. .

o ur ot Jho Pl e S \nbin feptdesdie ifliryy further
Sorffiguedd t¥ photRsrhe deqydedsicaiitbned neasure of | ocal
characteristics of an image in a first range of val ues

and a secofitferipe &pmes farvenigl eachlfiltey obthe piurpley of filfers is to be
applied to seco I X ' 3 l. f..th
pr edet er m ned 4 §%95$%$3@3§%ﬁ&%ﬁg%§§?@%ﬁ% f@gwggw%Hgna

i mage i n a secobiktcamgeernfficy flaties c@@csphindiag pagash Wister by at least
conprising: neans for decoding a plurality of filters
enbedded in a vPeef dEIBC BIMEETaBd ik TaRaEcs or

sel ect ' ng, 4Ras&te Hﬁcflomo%[( 'v&ﬂ?ﬂ och Llfgt%{jﬂf ﬂﬂeﬁ;ﬂﬁ"al‘f’t% dfBiters is

data bitstream a particular filter of the plfurality

of filters; andtobe applied, wherein the information included in the video data
bitstream identifies macroblocks corresponding to each filter by
at least one of a listing of macroblock types and a range of
quantization parameter values used to reconstruct the
macroblocks; and

determine pixels for which each filter of the plurality of filters is to be

applied based on a predetermined measure of local characteristics

of an image.

19. The integrated circuit of claim 17, wherein a first filter of the plurality of
filters is applied to first pixels having a first value of a predetermined measure of local
characteristics of an image in a first range of values and a second filter of the plurality
of filters is applied to second pixels having a second value of the predetermined

measure of local characteristics of the image in a second range of values.



means for applying the particular filter to at |east a
portion of decoded video data of the video data

wheraseesam t o produce filtered decoded vi deo dBEHUSDN9/050237
The apparatus of claim 20, further conprising at |east
one of: nmeans for determ ni nggX¥ranmes for which each
filter of the plurality of filters is to be applied,
wherein the information included in the video data
bitstreamidentifies frames correspondi ng to each
fiIteﬁOb&nappMemsbompﬁmﬁg a frame nunber and a frane
type; neans for detern1n|n crob ocks . for, which each
filtefeghs Pheeqoiinea H’Wh@f fliopeems ?déiei § puldgp Apta bijstrearn;
wher ej 3, the, b&é&ﬁl@aﬁds%‘oﬁ {)Hﬁjﬁgn i1t iy 'tlg:exﬁd&ﬁ&a@a bitstream, a
bitstreamidentifires macrobl ocks corresponding to eac
filter by partibdasfiltomd thef plaralitysefi ﬁi@rs;fandrac r obI ock

L be i Bp hERT e e P Ak Ty RNENTO fon 8 upGiied video data

det er mi ni ngf Ak Xfled dbRAIbiMhEah t@f;‘&)ﬁuéd filk@&d @efcoﬁ&?wdeo data.
plurality of filters is to be applied based on a

predeterm ned nmeasure of |ocal characteristics of an

i magen ] 22ne diparARRGT ﬂlﬂ@(ﬁﬁfurﬁ{e@b(‘)'ﬁl&%m b 1&&1@ Bne of:
conprising means for receiving the video

bi t st meamn foi detarmining| fewsestfprawbich sa¢honlta df thm plurahty of filters is to

code conpr PerRUeCcRREH OPS LB G TR Ay che bisream

filters entradRe fidind cbhdgndmicdo ea&ﬁﬁm@maateag Ohle @EQ frame
decoder; code for selecting, based on infornmation

i ncl uded | PumbRs apf @dEameRyAChi t stream a particul ar
filt efnegﬁs f%p §ctP 5%' Irﬁé}/cr(ggl?{klslfg ﬁwP%F &I?GQ%f fthe Rlurahty of

appl yi ng the par &1'ar a por

of decodedfitéd thodﬁta@pbéd tWheraih dﬁonﬁ)ahaudn itnslfudecam th@video data
produce fi]tered decoded video data.

conput er - r BidBMddeRtdicy Masrobiacks ﬁ?@%@powpg Fﬂs?aCh filter by at least

conpr | o1 NIon PR ofBkEL T ATE Sal o Y68

filter of ?1 lljrla |otyaodg;&;kg?ssalﬁs t%g% ggp]ftleg,

wherein t hparamémr matesoused netagoestiucntht hecrabiteds datla

bi t st rrneegllgrs1 for determining pixels for which each filter of the plurality of filters is to
be applied based on a predetermined measure of local characteristics of

an image.

22. The apparatus of claim 20, further comprising means for receiving the video

data bitstream via a wireless transmission.



identifies frames corresponding to each filter by at

| east one of a franme nunber and a frane type; code for
waleq1e/0mi2ml ng nmacr obl ocks for which each filterP@f/Us1989/050237

plurality of filters is to be applied, wherein the

information included in the vieo data bitstream

i dentifies macrobl ocks corresponding to each filter by

at | east one of a listing of nmacrobl ock types and a

range of quantization paraneter values used to

r econ3i.r Achntpheriexiablelneken santgcoogufeo cxaatablenode ng

pi xel. s for which each filter of the plurality of

FITREY®-i s to be applied based on a predeternined

MeasUg&ieGbr & %a ng(‘aﬁg{u%ﬁ{ ﬂfﬁ{ekscénlggdd@@ il d‘%@@o d4R blta%m ata

conput er - r eada of claim 23, wherein a first
filter of Vhboﬂuwdailty of filters is applied to first

I [ first I f t.
ot ot o attecdpe fedeq S8 mfroiiof R ERA S B R SFaeSam. o
of val ues aftlc@asEEAM tid prh@lityodf filRes;Rhyral ity of
filters is applied to second pixels haV|ng a second

val uecasic fohepnlyiag diearartiovéar filisntnatdeast a pertign of decoded video data

SQELZ? eri S% t'he V1d%o da{glemts{}g 5 td proau efcl%@gd §&38& \9112160 data.

24. The computer-readable medium of claim 23, further comprising:

code for determining frames for which each filter of the plurality of filters is to
be applied, wherein the information included in the video data bitstream
identifies frames corresponding to each filter by at least one of a frame
number and a frame type;

code for determining macroblocks for which each filter of the plurality of filters
is to be applied, wherein the information included in the video data
bitstream identifies macroblocks corresponding to each filter by at least
one of a listing of macroblock types and a range of quantization
parameter values used to reconstruct the macroblocks; and

code for determining pixels for which each filter of the plurality of filters is to be
applied based on a predetermined measure of local characteristics of an

image.

25. The computer-readable medium of claim 23, wherein a first filter of the
plurality of filters is applied to first pixels having a first value of a predetermined
measure of local characteristics of an image in a first range of values and a second filter
of the plurality of filters is applied to second pixels having a second value of the

predetermined measure of local characteristics of the image in a second range of values.



