FRAGVENTED REFERENCE | N TEMPORAL COMPRESSI ON FORVI DEO
CODI NG TECHNI CAL FI ELD [0001] The disclosure rel ates
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particularly, to video encoding and decoding.
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successfully identify such a macroblock in the reference frame, the video encoder may
generate a motion vector that indicates no displacement. Next, the video encoder may
generate a predictive frame by “moving” the identified macroblocks from positions in
the reference frame to positions indicated by the motion vectors. After generating the
predictive frame, the video encoder may generate a residual frame by subtracting, on a

macroblock-by-macroblock basis, the predictive frame from the current frame to

indicate residual differences between the corresponding blocks. The video encoder may



encoder may output the encoded residual franme and the

associ ated notion vectors for use by a decoder. [0004]
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video frames.” Each tile in the set of tiles represents

[0006] dulvwet exempifarat methed sconanriseh storigg peterénge fWgﬂj@dﬁSf PRMRLising
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the reference fragnents.
frame. The method also comprises performing motion compensation for a current tile
of a current video frame based on one or more of the reference fragments.
[0007] In another example, a device comprises a reference buffer that stores reference
fragments comprising video data associated with a set of tiles of video frames in a

sequence of video frames. Each tile in the set of tiles represents a subset of partitions

for the respective video frame. The device also comprises a motion compensation unit



[0008] In another exanple, a device conprises neans
for storing reference fragnents conprising video data
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sequence of video franes. ch tile in the set of
tiles represents a subset of partitions for the
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TeICHRF e TP 1 ef er ence fragnents. [0010] The techni ques
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compensation for a current tile of a current video frame based on one or more of the
reference fragments.

[0012] In some cases, the computer-readable medium may form at least part of a
computer program product, which may be sold and/or used in a video coding device.
The computer program product may include the computer-readable medium, and in

some cases, may also include packaging materials.



conpensati on codi ng techni ques. However, the use of
fragnmentary reference pictures, as described herein,
woreapdabses be used in other coding contexts, SuRtI/HS2000048506
scaling, edge enhancenment, por the like. [0014] The
details of one or nore exanples are set forth in the
[0013¢ Cthepiachtiig: s dbawhoging@ndd tdeeodies sequeht@nobeldew. frddiddeiising
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diagramill :f}it rating exenplary details of the encoder
enhaficg®eght @thf ke G 1. [0017] FIG 3 is a bl ock diagram
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identification nodule presented in FIG 2. [(}301\8,] FI G
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frong e, GectpLiof A g e B BRmHTO HRU™  0018] FI'Gs. BA
5B, and 5C illustrate exenplary conposite partition
activity maps. OOZO% FIG 5D illustrates the effect
of node snoo BES&RIBIHON QF DRAWINGS nap. [ 0021]
FIGS. 6A and 6B illustrate an exenpl ary operation of
[00kShé'16ent odebloph disgnneidlustmtiak@n cRempRO2PIHed-tiBodihg anda
d bl.ock diagramillustrating exenplary details of the
CefetoBEf ™ bresented in FIG 1. [0023] FIGS. 8A and 8B

[0089) F16! PNCHRIOES diablabSA kARG RUBPRHAINaIRRSTRE é&@ﬁe@fresented
~ nmodules within the decoder presented in FIG 7. [0024]
mFEpE. 9 is a block diagramillustrating exenplary

0015536 5005 RESAPURSRIRGT EHFRALIRAN i o demiriaion

modRXEpRscatdd iapeGat.i on of the pre-processor presented in
FIG 9. ‘[12026] FIG 11 is a block diagramillustrating
[00134 FAG: & Hlhwirates an cxmplay spquange aeyidee Bapes unka epurcspnding
' I . 0027 . | fl owchart
sot AR arlydndi oy Bt AR oo pREI bRy ONPTEl Lt e
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[Oofllﬁ FYBBNER ah 68 if1f\Eratl SPLRYpREY bEESHR ESROEEDIL piEldHed in
FIG. 2.

[0022] FIG. 7 is a block diagram illustrating exemplary details of the decoder presented
in FIG. 1.

[0023] FIGS. 8A and 8B are flowcharts illustrating exemplary operations of modules
within the decoder presented in FIG. 7.

[0024] FIG. 9 is a block diagram illustrating exemplary details of the pre-processor
presented in FIG. 1.

[0025] FIG. 10 is a flowchart illustrating an exemplary operation of the pre-processor
presented in FIG. 9.

[0026] FIG. 11 is a block diagram illustrating an alternate set of exemplary details of
the decoder presented in FIG. 1.



DETAI LED DESCRI PTION [0029] FIG 1 is a bl ock diagram
illustrating an exenplary video encodi ng and decodi ng

WG Y®YAsa428 As illustrated in the exanpl e of FIET/L$2009/048506
system 2 i ncl udes an encod%pg device 4 and a decodi ng
device 6. In general terns,” encoding device 4 is

[00273araG!| €2 Bfa fuveadditilusttadeg adl atdanslag opecdidh og thdevtcartdd
i s capabl e of decoding video data encoded by encodi ng

imp lggipntasion opthelserdss PrespriedimidGevi ce. Encodi ng device 4
e [ }+C f ' ¥ f
L S i Sl RO LA
modiidyviosers frapmetns inge tisodisglayc bufiers presenteeinid Ok 1ser ver s,
personal digital assistants ("PDAs"), video gane
devi ces, personal nedia players, nobile tel ephones,

di gital caneras, PrehiBEDBISCRIPTIONCI Ot her types of
devices. Alternatively, a single device nay

j par at . i ' ..ng: devi .
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device 4 includes a nedi.a source 8. Media source 8 .
enceslipgh g dcq h ant 8 deerdingdeyicrat-a i gensral termye gneeding dayige 4 is

. C . . .
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upnencoded vi deo data. For ex | e, nmedia.source 8 na
and CoHIRg GOYIAP & MAE PedNePhe HaANGHER] Ok EFifcSe abh SKample,
encdERP YvieP AU FbQIdiMY dBNIENGORaY Bel H&SdRBmpaRrs, network

interface that receives unencoded video data froma
servershpersonad rdigitl rapsastants ((“RIdAE1)] video zemevdesicon nerewildecdia

Qr ot her t s of .software and/. har dwar e uni.ts .t hat
playgf, BTG eIBESY R RPa WPl SRRk il i
devidBy balte@anudly.cat singlydsoupined tcoeieadi hg deviicmlidy of

via one or nore wired or  wireless connections. Media
encaging dovie hend/grtbe fstionrdin: obidagodingdsvigafa to a pre

ce : 0 r r e . g f .
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out put video data formatted in a Serial Digltal
For lerérepleamedfacyomate. 8 Wagnba a anstbdelco k@mees @i diggalt gl camera, a

vi deo ta out putted Qyhitstream source 14, a decoder
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sequence of video frames. After decoder 13 decodes the
softyhigeandiet kardwercouets tha erputpysnrertsdt Hidead detod e ovdogerp media

rdaga 102 bres glr ocessar io ) hat glerfdorirrsé‘onée or nmore . .4
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t he preprocessed

processor 10.

[0031] Furthermore, in the example of FIG. 1, encoding device 4 may include a
transcoder 12. In general, transcoder 12 receives video data outputted by a bitstream
source 14. The video data outputted by bitstream source 14 may be encoded in a first

format. For example, bitstream source 14 may output video data formatted in a Serial

Digital Interface format. When transcoder 12 receives the video data outputted by



video data in a second format that is different than

the first format. As used in this disclosure, the term
WO b@oisi428 may refer to a data encodi ng fornmat PCT/HSZHAY/@48506

presentation format. In this way, transcoder 12

transcodes the video generated by bitstream source 14
bitstr&adirsdures 14,rasdecbdsrmet intteankdirles T ang deosdmthe video data received

xanpl e, transcoder 12 may transcode the video
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For exanpl e, pre-processor 10 nmay performinterl acing
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bits@éunt bairetenfroede Vird gonthd tdthe [s@&RA] foMdteFor example, transcoder
pre-processor 10 perforns the one or nore video

12 pretrprseedsdicnidepengaiasny bitsticra sonesclddeemvihel Eb2Ghagtendard
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gengrhied hyosisssad seucbe ol 40fbm, a firse rebiutiongalel, g 26hSojed a second

video data. After encoder 16 encodes the pre-processed
resolt98EHE R VERNdodi ng device 4 may do a wide variety of
0032 P285rotk{Br 1 DBNFQHRE, ¥ VI8Gy ARt ARdeo! PleS @gﬁﬁ%B Erati
[ encod 1rr1g dge{/i ce ﬁnﬁray store t%e enceoodlgg%vﬁ?eo ak)a é%ns on
the aneredied fidee data. otHoercxtmple, pfe-pmdéesaonf evdy porfarm interlacing

ope%éﬁ%s? e-igﬁgligél{rpg Eo&%a&i%ﬁi%&gtrﬁ%&%%% 2 P&%ﬁtﬁgggﬁoﬁse reduction
opetTBORY, Yand @k &Sthdr §RLd ¥f SIRSARLSHri08H 2 li6ns” 62AhORh¥ncoded
menory, or other types of nmenory nodules. In another

videexdatmpl e, encodi ng device 4 may output the encoded

[ data as one .of several . different types of nedia .
1003358 S B2 BResills gPe pREHERG 1) GbSTofametsrey d o Gcfaine
opeR6H®E WedeMendadad afded Hityepilfroads@l 1ausbp/ptodide the pre-

data. | n another exanple, encoding device 4 may out put

progepied spdesddata o gesnerdca 18s Bnaeder 50 engases Hie prigenyoessadayideo
n I . Ogr [ ck- dj
cansylor 3T GORRE FeSlegRIOY B35 ARoPRERATHS caER GPRECbMessed
vidededait @ndodimy déviens mady dde wedc edetly vl thepsdaitia thesdnegdal video
canput er nef wor k, a wj rel ess broadcast tr ns.aﬁ' tter, a .
datag Jg,ang1°x@mBice QI 1555t MaY ST B1° Brodhdor e ity ge agpedia
file g(‘%’%ﬂéti'?”r‘% dbpﬂleﬁﬁc Qd);csima Ltgpdéé]mé%llﬁﬁc(?gﬁﬁh%a 'GSQCI%J )?/J.S random

evice 6 decode “vi deo data enco
accesn aouhiory, aevwptel 4liskl n megretial diskddoklencni@yr eleetrisalsy-tiasable

o GBGB9S
exaBPR! cREIERS 8Vic€@ hRy output the encoded video data as one of several
different types of media objects. For example, encoding device 4 may output the
encoded video data as a live stream of audio/video data. In another example, encoding
device 4 may output the encoded video data as a media file that may or may not be
capable of progressive playback. When encoding device 4 outputs the encoded video

data, encoding device 4 may transmit the encoded video data using a computer network,



decodi ng device 6 perfornms one or nore post-processing
operations on the decoded video data. For exanple,
w@omvAfsd4eR essor 20 may perform post - processi ngPCT/US2009/048506
operations that include ga correction operations,
shar peni ng operations, and other post processing
a widglegsairoadrast tAnkMittcpOs todqxixd@ablsoi fiBer @it @b of Beother type of
post - proceSS|ng operati ons on the video data, a buffer

<mn¥nmm%ﬁ%&9r% PPNy decodi ng device 6 may store the
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that i Bl (o BRAS o PrraPa o r Mmoo f oy ik “BhEY post-

proddksid eréﬁbnfs AEEH% bt r@@s@%r 2@! relfodds tHal fos2Prod@in&parations
cat hode ray E nonitor or television set, a

tub
on th¢ widied d@t,ayas bgﬁfercﬁl mogyle(ﬁu(;@egodl% VHigfatnimay store the video data

ina s~l—:t ongmr ﬁolr@glsglag gﬁff%ts I%o} rg azlgir:fa% dfe@ﬁﬁ?f?ovcﬁﬂ]et ié)Hﬁ&I store

1nd1a1rdualh&ambymé thé péstspba%sedﬁlvidmu@ma |1hﬂoumt1r\&me:d dns tofiedisplay
exanpl e, of Flg. as belng i ncl uded wi thin decoding

buffges 44 eD@plambé} PRy Do gnplsinepisd @5 0B ARMOFGHCHBRYE W@dable

med%é ot e I%OJC ?Al ng dg\%lﬁg{eg%?“ gh%snip§or m)tglgescoaf i es uter-

Iemhhmhmmhdne or nDre Wi rel ess Ilnks [0036] As descri bed

1003554 a5plaB a8 B T5 8 e s emaB AP B kP et in cispl Butrrs
24. CD{!;!pMS}CJﬂnO% SEbY bRe8r bidre of qe\sb&»aefy 6REypRY om@é@my%ﬁﬁ For

to reduce or réstore tenporal redundancy anong vid
1nstafncan@splamulat gemayfbew @dwde rr@m’@be ( IGRB drneprator Ot tﬁé@@lon set, a

Lcation t v
tiquid §58it Bl SeLEP bl s RS YRS igplay. o
conVoh@bRd light3ns@@ueic® Okpluy de@srhs am@psay é &ﬁdtl%rl‘@%eaﬁf display.
area of a video frane. For exanp atile ma

Althoggh &h@trﬁfﬁé i theexample ofi 6o 11as mgtlh@tlderdsvvttm@rﬁeyodmg device
6. dRpHE B g b et B, BPinge BRI, alic 26

maywbe eonﬂeb&detoadedodieg elet/ige riovia dricoon mbe: tajesealglorodnd tiemore

o %g]gk;rane (i.e., the upper-left pixel has
w ates (5, 70)). Tiles in atleast one of the sets

[003@] As' ld@ﬁ%l‘l%é@ HefRGh 0?1% ﬁ%cé’sk&e FeRORS tiRatde er 0f8 M post-

include the entire V|deo T ame. 0037
prodesl@mt 2G ymag mldepdndbtﬁbl of riagnejsctivay ulse \eo’(d:or axid: edetftrfro;mlon

each the video fra ed in this disclosure,
techgiqups §°g fetice Of E8prp Rt ESHE A RIER A TS Thp gt of
vidosl @@meb.r ame. gchoral, et vedeol Ele addnkiiGat@fn Bchhd8es fife the

be a rectangul ar area of a video
identification of one or more sets of tiles of video frames in a sequence of video frames.
A tile is an area of a video frame. For example, a tile may be a rectangular area of a
video frame that is twenty pixels wide, thirty pixels high, and has an upper-left pixel
that is five columns from the left edge of the video frame and seventy rows from the top

edge of the video frame (i.c., the upper-left pixel has coordinates (5, 70)). Tiles in at



frame that is twenty pixels wide and thirty pixels

hi gh. The upper-left pixel of the region has
w@owedssseg es (5, 70). In this exanple, a fragneer/Us2009/048506

extracted fromthis tile i an i ndependent picture

that is twenty pixels wide and thirty pixels high.
leastorid drahewdteof 1iRks bRl isgi@KaoPlideo famcy el o mapinoeincfde the

the fragnent (i.e., the pixel of the fragnment having
entiggodded 5&hes (0, O)) has the sane pixel values as the

i [ r [ 0 l.nat :

1001 xRkt PRI BB IRY b R FE R cen P video
franeeoAdi used @sth{sldisd)suna s ‘tfragmsaties pipxelrecahtaesd agtiime tile of a
., pixel of the video frane. havi ng coardinates (6, 70), .
viddR fiireg, R STHIRAS] CVinR SV KPS draKt hA TR O video
fran®@X{haf s Bfbnky BRcINRidE AROMINANBRLs RRAT aThONFpr ARG the

the video franmes nay be perforned with regard only to
regioih bas gopudresies (S, FOr. lexhivpkemplehe frapechiorxiiapigd drom this tile is an
: resprocessing.operation with r rd to a.videp franme, .
indeppadcp} BEBEE S ipRierly SRE) B R AN TR RS S it cBwiRgore, in
this @REhFIk] BB Slp@éf—l%ftgﬁfﬁf BF she ﬁre[%n@eﬁh@(itbﬁ,fth@ PXEPbEshe FRGARAT having

16 and decoder 18 may use the fragnents as references
coordifratasf OnBY)i s e p@asaxgl omglusp e 4b¢ oivs! oAtheridepdrame having

tiz0 e . for b .

coof B (sor Dy T Y- A TREd ot FAATER M Hhe SDordinates (1. ) has
the pihacesslediics agmenpisclatithe aidps éndmeutl ingdeoafiedeo@pd)eted so

video frame. This is possible because all portions of
On. 3 frame that are not within one of the identified

. | 1 .
[001{9']1 Wherd T8he hﬁ%@éﬁy TBde g)%elpeexfrlé‘&ed; Re LRoPREMED g&ftlons

e previous ecoded conplete video frane that a
regandinhg whd tideo dneesfmdyhlee petémtretliveith taghekonly 00 318 frigrent2 For

RSO PR P SR S e e
prodRERr RO EESSAY pdio@ HRNAEDESce Bt HYRT 8RR ShqtagdRhtsVah &nother
unit may ‘store a sequence of unencoded video frames in

examplfer envediulitf and d@oodon 18 merodese thcsfragrmenteasygfarencegduniveg/motion

be a.unit of. meno that _may.be separate from or part
compndifilichefilinhTy ere Mool $FRERiGeLAT GimB ey be
reasbdn@TES (iNRYrehdGbd)dB; Sonv@ssitaip! the Pravdsyed GfagiicdBQnitd aPSviously
For exanple, a first sequence of video franes ma

. ! . . y
decqdsé|camplety videqifiges. fTmanie poswbls deowsc slégodivaeobt figmgdbat are
g A vV E
ror AT IFUGE) SALEEDLY RS 20 e BHL 8 pChpoms o
the picsi@asiyrduweded dommEaotvidio kxacmiiae aransegitien oacalf th theatified
.. franes may formone or nore Goup O Pictures
tiles¢ GoPs™) . [ 0040] When a sequence of video frames is

(003 %Gdziiﬁafbg%ﬁ%i £$%f1us%1%tin§git@él}% Li9R &wdil rfﬁ{eingc HNbYFRE. 1).

i n encoder may’ gener at e ata for ea
In tpaexdnmplowfiFiGedc prevprdesssdr Hiver amothérehagdgare reme/onfsoftivdeeounit
| osure [

may U, Qe BulBrof et e i e b antin? 16
Frati®@¥uf¥sr 30 @y b6 aQirer BEmBlyX@hiSmay be separate from or part of a main
memory of encoder 16. This sequence of video frames may include a variable number
of video frames. For example, a first sequence of video frames may include five video
frames, a second sequence of video frames may include sixteen video frames, and a

third sequence of video frames may include three hundred video frames. In another

example, a sequence of video frames may form one or more Group Of Pictures

(“GOPs”).



In this exanple, the term"partition" may be
synonynous with the term "nmacrobl ock” or "bl ock" used
WO poovhss4psmar | ance of the MPEG and H. 26x vi deo cBAI/H§R009/048506
standards. However, in a e general exanple, a
partition may be a group of pixels in any shape (e.g.,
[0040] IVehgU laasequeicape oiddal frafty tlkmibed e dtaagbliffer 3@1 @. thotion
.[0041] The .notion data generated by notion estinatian
estigpfiqn w3t 42, PREQrACHd PR BENCHHE MAN0R Gt Farhach pargiondn each
. i: St o f i . Ce ey
vido TR AR en G AR AEE (LS aph BIF dhfohte 2 partion i
a coaggucmtgraup efipikel82F omgxagpie mgtagitiont mgnbe @ d boltsgroop of pixels.
each rtition of the franme. Each notia ect or . .
In 68 SEHEP ey PBHIGK TADF SHIQINTTOUS 2 e Syt | pgeroblock
or ‘DGR’ AGBANBALthY §laH8SccObf AME MPEGTIA Ra¥eki {8 T ofiin@Mtandards.
positions in one or nore reference franes to a
Hovpysi, tin emadrp gemralrexamphee 2 pRditicaxaapbesa geoupoafipoxely ecanyr shape
( f?r a partiti 0@ By fgecitf@@ne QK nore ref erence
©-8¢ friapgu'ar rape<oidal iroyfal fPetaghldy €3¢t he i dentifi ed
[00433 Mthic trh&b%), dadgbnéRitdd BahmotlbS pdtRsLRiTaNInS 32f mbyary depending on
identified partitions. In this exanple the reference
howt 7 greant Sgenei i tebe Prrodedrplpiomstanes, dra Brmg i iorhesinterfcpderkas a
prodfRR ffthe FP-RhATHS rioiBh yFRERLELA: $2REP ERSAE nldtlon Wetors
for gichpaaitidn of theeffane nNE«hf mation vasjor lgendrptet dy ShotiodeRtimation unit
frames. renmoved froma current frane. If the frame is
32 gy ppecifhdisplacemery ducy obionp o0p #1ase Pyitippy frgm positions in one or

rnor% &efdh athes 1l i&@sﬁ‘ti(ﬁlsﬁn]i{c[{@y-t?ﬁné% Neér 32 A a3EHInALor for a
or each partition of the frame, a set l'ists of

partitehemen cpedifyaore ondexc vetiwes: fdoes,nigpritecddivglactinents of the
.. lists of .franme, index val ues nma e used to. interpolaje,,.
ideni R i oo g HETAY (PRI CRAME Hmued FFTicRg: o this
exahipRMBe kferlefcdBaRBE QlRHic@Sn AMmbASH Rt EdriE frame need not

‘I-frane"), notion estinmation unit 32 may not '

be frpamgsr theteinmoedigalydpreecdgrorfalloweh¢ gnimenidraned. i bar wistance, in the

ar o the |-fyane, 042] After tion estjimation
12 ARG 0 KBSl AT mah B P ho Pl b RS BRI B Chrrent
fran@ACHT thé dRenef ik ad®e iintet-BedcsagUEBCHrcictivé Bamefl (FBIBSne 3, motion
_node deci sion nodule 34 nay select a partition )
estippfiid g o aBYf ganceds hop paeh truiionFel thex Bamrea sch of Hists of
3 d, i Si . y.
refe e Ml SRR D PR EERhE B TS S dn T tugs may be
usedar fritérdpols ofpokitibh affthapagit@neint the B frameodEdthuSrang: &nto be
I ntra_4x4 coding de gr an Intra_16xl 6 coding. e.
encqeisflt He PRroPEa-cPiEd frama gé‘éf}’aﬂ\?d’s@éﬁ%reét}mﬁ%% “&gg?gi%%’ not

gen(g:g%%&io%dda%r rﬁﬁfr ﬁrfﬁrﬂlenoo&ftﬁ%f %fhtrjeézirg Rs BX-TBRLEA ti on

IS whether p tions o rames are to be encoded

[00424 i Afger and'tski gstimapoeunt 32 gendratchmotine ddiedousdchgartition in each
., moti onconpensation, I.n the "skip" de, the ition
vidS iR B PP SbenE© oL e enRdp gy op e 4 ey Whect o
partRbdi ab@RE node FERERH R@itidrl | PR dxAnpld, ¢ e 284 AV Rtandard,
(%}0043] In"addition to selecting an encodi ng node for
mo

aderispert miadubn 31 e cktennineoon ranstiGen-biroasiipebisés whether
partl\ﬂ.r?glg goffi{lgarlt?%megoagee tg %ce:i es’IlicgEe(fTBsdlllilé %nsﬁltrgﬁyxfgor({il?é Mle or an
Intra_16x16 coding mode. Furthermore, in the H.264/AVC standard, mode decision
module 34 may determine on a partition-by-partition basis whether partitions of P-

frames are to be encoded using a “skip” mode or are to be encoded using motion



snoot hi ng" operation on the partitions. In general,
when node deci sion nodul e 34 perforns a node snoot hi ng
wWop@pasides, node deci si on nodul e 34 recl assi f i BGI/US2009/048506
isolated partitions of a figrst node as partitions of a
second node. For exanple, in a sequence of video
comipeyaEsn. dn ShenGké pascdd, tthe paritiyn MONEerpRE@ISHD Adre the same pixel
ot herwi se static back%round. In this exanple,
datapg epiegliigalendy-lacated ppition 1p 3skl§H8EH MY be "skip" node
r I . o .
00T B0 |Gk E aTRU ROl T BB FDSRHE g frame
of thaypequencd agsiidep frhmss, paodd Heoasomsnadwki3p moyeerform a “mode
rtition..Frequently .such isol ated novin gartitio S
d

P ;
SMOGHME) | QREAFIROPTS HaRHAY> bl EFtfEYe SLAR yrtfiadsrisemmogule 34
perfaindd b 36ddeN@nodBinP Vptakibh NBoldd8cdTREE nIRRL B B lassifics isolated
operation on the partitions, node decision nodule 34
partireps ef & dicstinvasieyasipaditioas ef ¢ kesondimisele. &br ekinpplepode sequence of

. titions ile. at the same time reducin 1 sua
viddfHrihes. POTll baieBh hbGaRREarohoRn MOt Slsdtak o In
this @x@aple] pdrBoRTARE NGt EBs&ofSUhd @RE b &KIY trhdd paititions and the

partition map nodule 36 in encoder 16 nay generate a
moViRE PRETHOR Malp bF oincedrdhasgorbing fte anethst mads. sAqmede smepthing
- . Af . i h rtiti f
operfliidngyf ATERs) ] pBRREH A DAL BRI AAGE, TRty Such
isolgpad trhdving paetidng @e Neipudd uidier ad8.mdvh e buficesssd§ amly vibaally

. a separate nenory unit, an area within a main nenory
distigeting, c B RerTo@vNE dha mppdeapRjotiiing soneEatipgngi yhe, Rpgtitions, mode

. I T, .
deci SRR 34 By RIRRARI, Htrody DML Loy B CRAHTGHs Bhile
at theante tin@rredicinghesvildesef rame. A data structure for a

rtition of a.videog fr speci fies .informgtion abput
00 Pl i int Bt e o eI A Fedsh piPdingpfialot pach
partARhaa HaFtHfinUingp hydufe PANH hédiRr 'I_@)fn%pm%&{ewe %n%aﬁ;ﬁ't@&fjhﬁﬁ for
nmode for the partition, may specify wnether the
caclpuided fiame dfsthe nequenes efavidéo thamksr Mfien eeaatingnitie gertition map

ot her i nf or nat.i on regar di the partition. 1n another
for @Y 08 e PE B ARG 5P g U REHe b o ELERRpurrr
38. | MBR b fFEOFSTBtal R Ddephire: Mambiyt 1196, andareh v Palagd bRmdly of
the partition (e:%@, bl ack- and-white, sepia, etc.),
enceghieg dsfica her parsuitahle memery ynijacegpable by coeadend f not i on,
.. iti s i r ti ..
0044024 REKLHSRSEH LD e PP RE] Gl QHEEHETAUDBpariion
of therybéngramet i o0 daa Gtructaeofori a/pewtionout s vated/ rametdpecifics
infolrrg%tc})ﬂrq 3 tollzlgg}e&?eggrma[ d IH%edtgg%? E)c%%tf_lg ‘IP%Q 004%1-11?1'2\1- %Idlat% structure
' i i Y
o £ A PN e U S BB PR e
partitiont {seins e weerc ©f afmifvidemofiomnesl/orTother inderhatianc atgaohng the
dul e 40 identify the one ornore sets of tiles.o
parfRfeo 1 AIREY (XS ey 8B e GRTGT dBb ° PAREEY o SPEty” luma
infovahtit ¥f He Bon, O Ehio ARt GHI&R of HHe pa%‘gi@dirp(’é..?.,e%lack-and-white,
exenplary details regarding howtile identification
Seplmgﬁewmhmbﬁ parefon fsyinget arcppl wiifarm mpaen, arhether the partition

is it 9n la?e%agfe QCCefg‘lrattl%fg nrfa}gtiiovn?lvyhetﬁeirltﬁe ipgl%?itohfiis G tah Wea of morphing
motion (e.g., zoom in/zoom out), and/or other information regarding the partition.

[0046] A tile identification module 40 (“TILE ID. MODULE”) in encoder 16 may use
the partition maps in map buffer 38 to identify one or more sets of tiles of video frames

in the sequence of video frames. Tile identification module 40 may identify the one or



nodul e 40 may identify sets of tiles of the video
frames that overlap but are not strictly co-I ocated.

WO pooadsii4e on to identifying the sets of tiles,PECT/U82009/048506
identification nodule 40 may generate tile description
information for each of the identified set of tiles.

mor'@flsetstdfltﬁesd@ts«adéqofrhmls imf geqmehiof Video &ragrb 0k vatik®sof ways.
indicate a tile set index number that nay be used

For (18P dfie & Prvidst MRy edetailnfegardng dipv Hile “identification

ol e e T, I S0 o gl 7R o, e Eoncation
modatkd 4@ aiaiy adennnby sdteoB@les nf ﬁm&é@l&rfra]rﬁes*thyt CB/)eﬂﬁlabtlt are not strictly

co- lgcgq?%gﬁlgﬁl%dlt{oglr% ng%(yd I ar%%éest fi} e E)‘(Iftl g{}(?elaglgdﬁ'le 40 may

genérﬁt%n@le d:e%rlﬁi’éﬁnfﬁfcﬁmahf)n trbd 8achadeintnk fileaicancMRAWI&. 4@he tile
dentified a rectangular tile of a video frane with a

desqrmpon edforngwmdionatset off tilos xuly idicats )y e sethades deobdrrthatemay

be {8 e A T Lo PRE DB Al Maich) ot i, e ipe of

the §c6f NleSl@@d fpoiBly ohiRr s@tib@és. partitions within the
rectangul ar picture of the frane with a top-Ieft

[004570 d¥eat i fiagament sxtrasfionmpdile 42 tib raneedshtl Gomey dichagtefragments
fron& gh% Vl&e%)fran-{&' SAssl?sted(Pl reri)[?,r L Jﬁ{ &%ﬁt”'lsc‘ s%p:%hr ITI‘?QTU C}ﬂaVldeo
ot her Be tHe cas r acodt
frameI dBer éx*amp%a 1f tlle fdeﬁﬂﬁ&hbn rhédulé He 1d<d&1lﬁifedfal &atangﬂar tile of a
nodul e 4 |dent|f| es.a rectangul ar tile . of a vid

videprfggrae Withr QPrlelh cpdinatoyirgido e )atf the %&60(f€ﬁmmndo? bottom-
f

righ} DForMfie0t (BT07F ot ORES A, HprRAPLHRSE Abah082 may

extracttfreag tthowmidow dahe the sntatyf mrtm(arstwftlniorthet hestdngalze pidiee of the

set. of |t| stha s all. artl daons, of e ..
frarge it s (OIS RO RMRaE S PRt ot iR Eigtoetip G a0, 16)° This
sct GSpRaIiGEeH HOHEMAAT fr adJtRATEBEpRY b 36yl E’éqtﬂéoéil'éé SvithZintra-
may store the fragrrents and the associ ated notion

codedevitler §aings 6° Iffr apyenif thefdeatifigztionmeden? idsofifiera ratangular

tile giy‘rg?c%ogfps \é/bt 2 ta{)né% % Hﬂla ¢ at pé)feﬁ réﬁ,\?&)gofeftﬁ? g%fég]frame and a

bottént@fht f scdgdiBae &XtHeaﬁbﬂt&ﬁ-r{'ghd Udo@ne42019)£ﬂid aede®» #ame, fragment
fragnment and associ ated notion data, fragnent
extrastiongne e, 43 weRy extuapt ffggl t@@ Akamsy the ngthﬁjp%tltlons that includes all

paﬂ*tggggf e(‘ﬁa%{ on information for the fragnment. The
ragne entification informati on of a fragnent may

[00480 di femtem tractinigitie Mragtehsrandfastdueatéd afveioh rdata, lagmbnt extraction
({ aggent extract on m)dul e 42 extrg{gt ed. t he fragmegF1a
mo dnay; Yare frettd fheettpaaiated MOBRN EtoFiEL p JFpement

buff@lf 4@ fEQ bm 44191 ?%eea ag r%%erﬂ%ﬁﬁlt Ofn §r§§ &t £Lnain

|'es asSociated wth ment descri b
mermtrg\mépnctddmgdmtwwnunwbnwoﬁe a set of t| |l es may be

' ted b I i pt.i i pf ti f
00dBAGE e Sfcling Sl Rt FdnoT o trR il gption
datal Fth@hBRtdx@ActRn BbhAS IR May! LaBatd pig@rd fa8ntifeafibh HMTSFHhRion for

etween the fragnent and a video franme. For exanple,

the ﬁhgmmtagﬂmwfragrd@ﬁtldmtﬁ“@aﬁmhlnfﬂmmtqufr@gm@tfmagmmate an
inde%% um‘tpeglo(fathee f}alﬁlaet fr16r|111ewhlch fragment extraction module 42 extracted the
fragment. In addition, the fragment identification information of a fragment may
indicate an index number of a set of tiles associated with the fragment. As described
above, the index number of a set of tiles may be indicated by the tile description

information of the set of tiles. In this way, the fragment identification information of a



fragnent was extracted fromfranme "5" and is
associated with a set of tiles "3." [0050]
weapsaspsemt | y, fragnment buffer 44 may send a SRET/082009/048506
notion data associated with,the partitions of one of
the fragnents to a notion conpensation unit 46
frageMOTde@tiIfiGOMR. rdiitlohshipi Tet@baoder frdgmerttoindourydasesraafe. For
expl anation, this one of the fragfrrents is referred to

cxamppicefly Hagroen ideniificaren fiagdion. of a\@#MmAR: ay Indicate that the

fragﬁféﬁp@gssé}&fggﬁdlﬁﬁﬁﬁ it F6 Bl RS IR RALitPh sIRFHAR «dat a
assoclated wth partitions of the current fragnent,

[00500 tSubseqoempe fisgticonbuffer 44 dbaynseyd desceohinogomiies hesociated with
current fra t .s to be encoded as a P-frane,, a.

the BiffGiol 8h it %hﬁgm?%é? A[BR quflp%%%ﬂ%v%ﬁ_?? MOTION

CONMPAgNETT) inSerl@6dd?d 6 NERFREFHARSs & Epldndfibn, thRnERE RN ragments

~ data associated with the current fragment may specify

is rfpredbto henem apthicorruyient irgmand oWbero motion ecofpansationdext 46

R A A T T

compehRfien it 8 iagTdcfBmarchhdtrirahenaeent fagmemtis thed edcdded as a
associated with the specified frame i ndex val ues and

P-frameata Bdrages or gssaiolciramed with the tile set index val ue
. t et f . . . '
00T S AR L LRTR b0 4 e LGB b

withr geeduereae fihgagmnemnby specdfn éref @r eneembtibh etctdB;, anddnor more
conpensation unit 46 my, for each partition of the i
framg pnden values foresnch nasEianhef Wetquginy Begmely. JYlotip compensation
Pk t b 10, | ti P i.HO0 :
iR b PRELE REFL IS REIAIL B Loy O ReaDfcc RagmPh that s
assocthéatt with et gpacified fremeiindex tdheespad thdt iioasohssbbieted wyithetht tile
fragnent. For.instance, a tion.vector for a
set. Y el ST cHaDY dhe diaemeRbIRBRACHRY Infermiatpa of the current
fragRRhtition of one of retrieved reference fragnents by
speci fying a horizontal displacenent and a verti cal '
[0021] Stcacestreavingh ghavseliorenpe fppmeants dlenpfrefehpace drufient48, motion
fra nt t he partitiaon,.of e retrieved reference ..
comptRRERIn T PAT B ot blish of NG @b EHEReh ChSE At Rotion
vectdfy drbrdic peritohao Rdonelky 8ahaitdh ih e iondhdabethd feagvedtefofence
the retrieved reference fragnent as the pixel data of

fragpmicatst pry ant Plaee tthe identfiedt Paiitgdpe. thenbarfiien \giythe current
fragﬁﬁé{ ?IE’PIC %Pa%@éaé Lol rUeEto?’?ofl \éﬁﬁlonp&r tthletclu% t frﬁé%nr‘][ may

eference’fragnents into appropriate locations |
indithe apraetiticat ofvend ougmtsvied askogicatfiegdments byt dpeci€ving entiorizontal
. fragnent. [0053] \When the current fragment_is smaller
dispiaegROR I HRBCH YRS QRIERR The RSt e fegentffgment

and CHE' %ﬁjﬁitﬂ‘)ﬂ AGTRIM dAC A BSFe e BUE rfra%ﬁfeh{.t | BNhil hﬁ@taﬁé@ motion
video frane. Because the current fragnment 1 ncludes
compensatiopantt 4dinsasusehtan pixee dath aé dhef mdmeted fotgnent of the retrieved

refe SRR TorT PRt IBHT o TEHEREtY ShENT F UGG feeope In this
waySlHoGikh Yo@péhsefidr Gdied toldsh phefidhs #bmCasRitRhéORAIm@Rinto
har dwar econpl exi ty) than m)tpl on conpensation unit 46

apprigptibtg locatighy ia th@pl@éictim fregmentrassaciated with the current fragment.

[0053] When the current fragment is smaller than the video frame from which it was
extracted, the current fragment includes fewer partitions than the video frame. Because
the current fragment includes fewer partitions than the video frame, motion
compensation unit 46 may perform the motion compensation operation on the current

fragment more quickly and efficiently (in terms of computational and hardware



conpensation operation on the video frane. [0054] I|f
the current fragnment is being encoded as a B-frane,
WO b@otrss4eon data associated with the current fPEEOE009/048506
may specify two or nore |i $§s for each partition of
the current fragnment. In one exenpl ary i npl enmentation,
corntplﬁltﬁl) teh rasorotorhpeshtict Gnit @6 veoparbei dblOm pérf@m thel Bbtion
0) y specify zero. or nore frane index val ues of
CompPELN AL BRI frame 1rom whi ch t he
(00:SATF G uFRAMERLmAS il AC LRt ded N éeﬁ%qn@ N0 {pohaﬁ data
ists for the partition .e., may Spec
assozeutal with ﬁ[ﬂ:rcﬂmfenafmgmﬂdemayv@em@s tvmd 01f marﬁelssts fmteadcpartition of
after the fr from e curren agnent

i ch
the gyrysns agient okt Qi 5B éﬂ%lP RepRiipn.4ge %} 405 G s Bsts for a
partftloRM1.& 61 &F @Pﬁﬁy Q%@cﬁf?rzef](ﬁo@ﬁg}% frGhelRIBE Calub 88N Rthed Maf occur
is associ at ed frame i ndex val ues specified in
befare thet fimafromor ke clh ﬂsvtos,lrtanﬁfragﬁmnt mas gkiserteds sBw wredl auietdf the
tile. set.i ue of. the curre
lstsy Pk iR it St hi Rt i 638 of Hive Rt Rl of frames
that' ®ker eneethbUkiBE ftbBa WHEH et S@FIIETRahican wabi dktrd&ed®YMotion
for each partition of the current fragnent
compasa gy UAK <6t May Eeireen{ToBF raferengsabufiari 4fncachgefminee firagment
f t.
thattlg]?ssgaﬁtreg Q\}ltehnﬁslg alflc ndéri]e%([\;a %&%Bgﬁﬁ%gﬁ]tdﬂl?%ggr Eﬁ{ %[Eand that
is alke® agﬁeﬂatedtvhﬂt thegilakét 1ﬂ@’x0®,lud3@f0talel S&rrérhérqgm&dt CAlft¢eretrieving

fragnent is all zeros, when a residual generation
the 1efENCs TEgmentsdrp afFrenes Buiés 48, metiah PUBPIASHNIMIGE6 MRR for

eaclpﬁa‘?g‘l&i oitfie Eﬁﬁ‘%ﬂ?{ﬁ%ﬂ Whi Thild6lafUhE B8t ted 'R itide

resulting resi agnent I's the sane as e current
[003&] agte rmurremtrfre@meat isap hatchewled ap he ifrtet monpn nomp@rsation unit

e tion u it.46 and re ual neratjon
RO RERTE . BRUCRY damfii e dhedor SECELR bRprbalisdmament
is all Serb® vARnGNEQESA g@§er§t‘ibﬂ fhgﬁlﬁgg() il BnQUBET6 WIS qsneéitt\% version
current fragnent may be provided directly to a

of tlner mqémvwﬁagm@nt&zlth theeqietsde fragr@ent[ G@%Ww@ wisidugleldagroent is

evi ous .p ph, cafter j;on .co
e k"G P TREEAP cul ooy PRARE PPER Gl "moton
con%@ﬂib@flaﬁ ufin 460dy Ir@smﬁ&l Feergenenhadde 30mes BiIBY-phdsad b®Apletely
y addln% a negative version of the predictive

whepthey garent drpgmeRkiscie ecsgetdi atgnok-frginpalln ptrh@g WoFds, the current
fragﬂeﬁ{ & bQRIfoRf?(% %t%yfo 1088wt 9808 A % &350?&%' dual

gener a may generate a resi r agiment
[00561]! as alweéstemhsthb hecdbid prapeehpeftvemptidi eopipetadon it 46

frag nt and .t he correspandi ng origi nal fra ment .
QenGGEE | IEROH Yen AOEERY RN uad o0cngiatiga napdyle 3 sy generatc a

rem&%@fffa!gﬁieﬁmo r%enéi]t%r NG v Erstoh 288 T gi%ﬁicﬁ{?e R ﬁ{%ﬁﬁ af the

S|dua For 1nstance, tramsform
corraspionding omgynag &agmamte;t(aecﬂrat fragmaeft boifef #4 cMmt gerfepallye agsidual

bl ock of els in the res%@' erf
sencfofin marBl BiA SR S o oG i ARG Bt Bchi gpence
betvide® thd E\“eﬁfztl‘?é fidiphhtSantl thBicBrrtdpendi8g iodigaal Fira gABRNINext, block

After ck transformunit 52 generates the set of
trangfouh fungti &hinwyy generate a set of coefficients by performing a transformation
process on the residual fragment. For instance, block transform unit 52 may generate a
matrix of coefficients for each block of pixels in the residual picture by performing a
two-dimensional discrete cosine transform on each of the blocks of pixels within the

residual fragment. After block transform unit 52 generates the set of coefficients, a

quantization module 54 (“QUANTIZ. MODULE”) in encoder 16 may generate a set of



quanti zati on nodul e 54 (" QUANTI Z. MODULE") in encoder
16 may generate a set ofquantized coefficients by
waeeannssaeig the coefficients in the set of PCT/US2009/048506
coefficients. For instance, quanti zation nodul e 54 may
use a quantization matrix tlo quanti ze the coefficients
quantiye@abffitidntd ¥y Qfuatdghf itkd eaéfficich@0in7the Adt @fitcoeffigients. For
coding unit 106 in encoder 16 may then perform an
mst?éh‘ff:f SPItEALR i RRAUSDH etaia¥nutsn 2t fh@nélé%tl%f M3diahttp z@ntize the
cocfFREN if oBH Stk BYFIRKE, entropy coding unit 106 may
perform a context-adaptive variable | ength coding
[0057] GAVle@trppyopedapi wmt dh6t ime es@kienfloqmant thzeerform an entropy
efficients. Furthernore, ent unj t 106
encdifis SPEER Sty SLABOHIHY COPER B Sor BB £y coding
unitN@bi By fatanPs eoabalRepi¥d YhrfabR 168Fth %Bélm% [(BORRMIC) GREration
exanple, entropy codi ng unit 106 nay perform an
on thx prb € quarmlze@ooelfﬁwbnteo Hirtheroees, anirepy oxdingreniirbG may perform

dat a assogi ate cursren
an iRy SBEGALE BTt Op S s peRBlion WhfloRrosiaedayiffythe current
fragAfRaQdRSt @andld 'eflfr@ﬁsﬁcodlﬁ@uﬂiﬁtl 06 My cRford HACIxPbRch 1M -GBlomb
the current fragment may conprise sets of notion
codipg @pgiiagon PN fhamptiondya aisoeinied ity barcureridingment. | As diyeussed
abo& f tﬁg E\értr IR%[%S gl&i 1§ tbgﬁg\%i%{:(ﬁ&?%g %.g)u rﬁ?rélg’( tJﬂP fn{o%%ﬁ da{aha%somated
with: dmpcurﬁ@t fftaggent Achy CRinpr(e Sdetspo fromeop arctiokd oﬁ @artituoai ®f the

of fragrrent identifiers fromwhich ntent. of the |
currgfriFagnicah sIife FHrent Fagmentiepring ?I&Qﬁﬁﬁf gs & Brfrage, the motion data

asso'cﬁ&&ir RAlALRY cul QB0 %}agﬁ{egg gn LoRYis € ORI irkdf aﬁlné Otﬁdpo ¢ mode

perforns the entro g operatiofmr on t
partqlﬂ)aBLt listedf ﬁaghéntadantfwaﬁdmt Wwhicb aonespofthengprimidnisomithin the

data, an out no 58 in encoder 16 may output the
Cu“%‘ﬁifa nE?f’&lo éB e[ﬁ?i%f"?zed coefficients and
[003BPTA RS RAREH Do diRE A l\()%cﬁe@foﬁn@%&o&itﬁfp?%n%dlﬁg 'bb@ratlon on the
current fragnent. Because fragnents of a video frane

set ofgpaniatedicnefligiatsadnd the cerespoidieg motigndataout @uputrm@kiul@SS in

ess dat a th nif outp
enefiy JRp Ry ESRPEY Snitfl ot pp S RSN G FarfShshaine
motigdidcrb dssdRiatUivrhtthE icli@eiteBadrhditi Mechicofri@hém$ ofRdvideo
fragment identification information associated with

framenmay aet Btuderadinel theignot frarpelauerw gnee &8 mpvt outpi less data
than d&g@tﬁsﬁﬂ%o&ﬂg% '\xje'ré:glﬁtiogﬁn lfﬁeog tlétQ Qla%ggra‘hﬂte tile
escri

on i nform navrletyo ways. In a
[0039] r(mtplﬁxamdhk SBf mayt putputmoitk| desdription  oifbmitioh ngnd Heagment

coded. fragrrents in accordance with the H 264
idengifig FOY B, Oraﬁ%lﬁmaswmdews% ﬁ%yuﬁﬁ% fg%% Ohyanodule 58 may

output WE%% 1 1@engl¥fc£t?(fnefﬂffor{lfaﬁ5‘§ ah&‘ tl?entll'él d%@éhp%ltoﬁ Qﬁ%‘rmatlon na

Furt he inthis first exanple, output nodule 5
variptgryofowtymt Ils lapf}iﬂstfsﬁmmﬁb grivama eneditle i58f israwggpitiome the encoded

frager s, ORI MR AnE T 05 bRt Plmuf FRGhlsm gt St e gach

encRiRd %ﬂ@ﬁ@ Pk QliffebnOfhRbtin BRAYDE4 IBcdrs. qidﬁ*ﬂﬁé'ﬁrﬁdr@ Oint AR first
encoded frgq%‘rrents in accordance with the H. 26

exargplaneltpel, meditlp 68 nmyduiteut 58pprapertalpenhhecement 1nforrnat10n (“SEI”)

that indicates the fragment identification information and the tile description
information. In a second example, if output module 58 is outputting the encoded
fragments in accordance with the H.264 standard, output module 58 may map the
encoded fragments associated with a frame to different slice groups in accordance with

the flexible macroblock ordering (“FMO”) capability of the H.264 standard. In this



encoded fragnents associated with a frame to different
slice groups in accordance with the flexible
wore@eosd4ee k ordering ("FMO') capabi ity of thePGA/RS009/048506
standard. In thissecond ex? mechani snms for
descri bing the |l ocations o the different slice groups
secoahﬂ&xahlﬁ)ﬁaaﬂ)echﬁﬁérﬁﬁ&d deBcritigg thellodatiingdalic diffefend stiéd gidups
nple, if conpliance to a standard is not critica

are élée%dﬁf iaplydedt b Hedd smndathed® & Hirdgeentils. /if sempliaice to a
stan@ Isr ot%fléa@r /a§ Nk oﬂggedag@}ﬁﬁ\%ﬁ szheltehﬁlec Mgbﬂ/ﬂetsélg and

eac a new synt semantics or format can
transrﬁmér/t:mnodenma raveed ef thlmcapahn]ﬁtm*smftdadn othred at v fsylrtawe(semantlcs

an be gra d or| t he decoder 060
or e erhaFeusdineh QUIMITEL (B HOUURoBHieHEr st £ be
]xogg&ngaaqy@ﬂyhgequg&gf|C|ents associ ated with the

current fragnment, an inverse quantization unit 60

[0040] IFNvEﬁSErQJAmn ZquavtBicE” ynddulerbdogencrates naayse e e flegngized

e i.nv antize oeffjcients associat
cooffefiits, RusobTIART ARGHEGEL SG2REPh o hgmEn AU EP SR unit 60
(“INVERS FE ZQUANTIZ P RI@DULE P lin tdhode@t 1 (0 fnagUddibiated set of inverse
coefficients. Inverse quantization unit 60 may perform
quamtﬂedlwﬁws@thwnelatfétw@h theparent Siagmeningy aarfprmviag g@ inverse
r t
quar‘&t%ﬁ%ﬂl 5@«%'5@%1 %ﬁ c; sét &h@g ﬁ?erd dog :feglz ¥ lglﬁ&lrgrg 81llja[nélz%then unit 60
1nmwﬁﬁﬁﬂn1ﬂmemsesqqamﬁumamnopmunmtuﬁﬁggﬁmavaﬁeeumhem&ﬁtnmuk

i nverse quanti zed .coeffi.cien an inverse
thattqoalﬁ%mﬂdm ﬂhft qgantjzAti duddr uiedt izﬁﬂuge%rﬂafl éngdile eddepfter

mveges g&é@&atmncwﬁ PESRELA R Wictdy fnklerss ﬁg& edf ERAER s, an
pplying to the“set of Inverse quan ze
mvemmefrﬁmsfomnumltaﬁﬁ mnvauce(&ro% mlreer gcrzmzstécvr rateemipdi residisyl picture
ck t. sform t 52. .For i f bI
s s T TS T P cpR Ty ot Sriap T G sEepuntized
codﬁ@ﬁhﬂ@aﬁﬁﬁﬁ§&96ﬂhhé@Mﬁﬁ%ﬁnh&@ﬁé&Q&nbMeanQ@%EBYmﬁpgby For
a two-di nensional inverse discreté cosine transform
exahple6 1if Wodk drpmstormr ggiong2 rappticdm rtwotdlme@ml(al F@lﬁ&mﬁl\wosme

CONST. L encoder. 16 a :
oy g T A g 2 EE PR e RS e aiseret
cosihé aggEsim. by addi ng t he decoded reS|duaI pi cture

associated with the current fragnent and the

0063 ebiifragmort rﬁp@ltstfﬂétl%@@é‘iﬂﬁt@o("W‘FME%%REG‘PN%%tMODULE 64”) in
encddeAIBTH g’a%?gﬁ\@ll s RIAGOAGL Fﬁ%aﬁﬂw‘hﬁ‘%ﬁ&&?@lg \&tOhe & F{ll?@ﬂt%{agrnent

uses an £ gener ate reconst ructed T ragnent,
by addirghthigl dbcbéedappidaci picede absatiacddneith ttypesrraft famtbnaned the
or.software nodul es may performthe functionality %I.
ﬁ1 Wi 16 in the

Predigtiygnistur dsseisd whoﬁ*en%tﬂné feggmoph e nWhHe i
exa §§0&5ﬁ1@ ot Q0 JA0AHLE o @9&%@{@%&&9@&@%@&%@% 8uld be

gnent, fragnent reconstruction nodu may st ore
apprehigtede dmh sitherc types pfc handeraren or edoéimenc endxifldse maélz8pénﬁcmn the

ubsequ use as a referenc ecau
Fun G e Y g e B GHE o 'B1 S g econstruction
moduRiTBY &lcBerdicd @R féRARBuctddeTiefRBRe faERN refShsiYtiRE module 64
smaller than if reference buffer 48 had to store
may store the reconstructed picture in reference buffer 48 for subsequent use as a
reference fragment. Because reference fragments may include fewer bits than complete
video frames, reference buffer 48 may be smaller than if reference buffer 48 had to store
complete video frames. In addition, because reference fragments may include fewer

bits than complete video frames, memory transfer traffic requirements may be reduced.

As a result of the lower memory transfer traffic, it may require less time and power to



conplete video franes. In addition, because reference
fragnments may include fewer bits than conpl ete video

WO e@pss428renory transfer traffic requirenments PEEHUR09/048506
reduced. As a result of the.lower nmenory transfer
traffic, it my require less tine and power towite

write @éferepoe erapihagieea trsfctodcs BliffeedR: e At refereAle biféress stores the
reference buffer 48 stores the reconstructed picture, .

TeCORPICStH RiSHSR TRAHINOFPRATNEALING Yl 4G BREI TG ndtotist seleef Hption

data@éﬂl%gq%ﬂlﬁbﬁff&méf Qrﬁgm roP el @&u?ggariﬁ Wi R X483 Sinother
may occur again wth regard to another~fragment in

fraghreag e Htaghiehf énffdd 44 FuFtdtlearmoree , this hprecqss aogs somimue until all
conti.nue until all Lra nments in fragment buffer 44

fragfgyls 1B SaAMBP QUECE &4 hoydrenPraertseds o a bl ock di agram

[0062] IFuSt Baksi NG10RK SR &k YilIdGAink Se:x@mpldrl &lctA8TYf il Gaért@Ration
nodul e 40. In the exanple of "FIG 3, tile

modudfef.i I dhatekempleodile. A0tilenddntifiestion padule ¥i0dncladasi a/partition

sctIRF TG40 g b BvaBoR 8t et BF RE aRaLRD EHF midhle 36 0

creafRh tcbinpOditeddriitidd ¥ctivaf) they fdrhle Widde%segseeN e padition activity
partition activity map for a video frane jndicates
mapfeir ¢hviges fliamcdndiceses whéchyparaborts efniic afiéco figme wee' “agtge” and
it e . o b : .
whill bIGBRY dr bt Biede Aot CT P oP IisnbE 3T oci0ly mgp may
be aBotagart Baalleadsvahick Rvith Ttie” wahlel @sdi¢atidi cativaghode pant@ions and
..,ode partitions and "false" values. indicating. inactive
falsea ralyes dRdicatingniapet Ve ReEtiINS g 4yindEHION; Hfeb 2ven idgosiragpe 1s an
e A P R ool B Rl St B prtiion has
no diipégzkmertmelative &l aparigon m arcpaendetframme amd ahanethe panticien has no

frame and when_ the partjtian has no residual value
resiQf VELGE-ERE 0o todBa bhbuBPen o o e TcHe Ty GRBgersely:
partftlodE-a é;%‘ﬂ/ 8h2eliY radive@kihkh HRmBfioR velesr the FARitlo indicates

"active” when the notion vector of the partition
thatitheliperitien lakhat ledsesqae displagemendschative éastpasidiinm in a reference

di spl acerent...relative to a rtition.n a referenc .
fran, s BN AT Bab Por B B WA Yk e FhERE pardton
in thatefi@evdeSrand,i & wha@Otht @aaitRé Hadrat hdn-goto irésidlde value vis-a-vis a

reference frane, or when the partition has a non-zero

co-lpeasedppatitiqrain fhe (afercnco frymeandbgseé tasicdsoprrdislacsmenhretatige to

r. e has at | east sone displ acenent
apaﬁgfogltlﬁ\%eﬁeg&%g% Ition in the reference frame. [0063]

[0043) Torddsr to @ecganertat eoinbesieopgiisort ectiyatytrdp, anmag tmodutey71 in
map, a mp uLe 7 1 in partition activity npdule 70
Pa“ﬁ’_&? YENEY é?‘g)"g‘h _@8d?a%?@rﬁ%roﬁlmrofﬁor&c@%“&‘il?ly ??Fth‘é’_ mgps fpr a
vide 'rﬁigrﬁef nmlﬂgd%%g?g Y¥ _'bgrtlg{/oﬂy RS R FRALC ihht RER kﬁbsgaﬁﬁally

t
ane that have's anti al uni formnotion. | n order
unifoon indxieni iy ogleotopderaify garups of parsitivhathatteave substantially uniform

subst anti al | i formnption, nmap nodul e 1 |
moti S gttt a il et GiPoG & Moy Dttt fire 1 ahe dfintal
displdeteine Atk @dibMec# BINRRPIhents @bFr&PRAMHL NG thOhbitontal dimension of
hori zontal di nensi on of notion vectfors of the

motparvertoroeisthe partiionparidrgmaeiai amedian filear te Shetvveticabdisplea¢ments
. .displacenents indicated b Q nents_correspondin 0

indifYSPLEFFTR el RSP R 6, G ANGLAEnFElop FHRRSE el of
the partitions. The moving median filter effectively removes noise or other non-
significant difference among displacements. A moving median filter takes a set of
points (e.g., displacement values) and, given a span for the filter, takes a subset of those

points centered at x, and returns the median of the subset. For example, suppose that the



the partitions. The noving nmedian filter effectively
renoves noi se or other non significant difference

w@rwngssdespl acements. A noving nedian filter tBEKBEES209/048506
set of points (e.g., displ cement val ues) and, given a
span for the filter, takes a subset of those points

folloeing @akds alerohorabgtal et worfical Uelacvde@vahlesthe, suhsey, 4, 1,9,
For exanpl e, suppose that thefollow ng val ues we

| re
4 anglothe spp AF they filferisifhgr 19 85 aeBwin tthera cqelg: beyten subsets, cach

havihe adnedian &iud: 9. 4 and the span of the filter is
aw% \?e.elar?\ﬁw]ils exanpl e, there could be ten subsets,

eactubbmnit hg a nedi-amcdiaheel; Subset 1: 1 -nedian = 1;
Sﬁgt %1 l1, 1 -nedi an 311_; Subset 3 : 1, 1, 1
- g2=l1: subset™g4AnT L1 1) 1 -nedian = 1; Subset
S ‘Qubsetd; 11,11, S5_-pe@iaae 7 1, Subset 6 : 1, 1, 1, 5,
4 -median ='1; Subset 7 : 1, 1, 5, 4, 4 -- nedian = 4;
Sulssbsctd: 1, b 1,5, 4;mgdian =1, medi an = 4; Subset 9 : 5,
4, 4 e 9 r jan_=.,4: Subset 10: 4, 4, 1, 9, 4-
rredglugﬁejf‘—s‘i’.l’llnn?’ﬁwi'émnggﬁﬁﬁe t he out put of the noving
ned;u@@stf@ h,tle,rl,ﬁ,&[ -1med-i;an]:‘,l;1; 11 11 41 41 41 4. Notice
how nmovi ng nedian filter renoves the "5" and "9"
valSubset Taf tled, 4pbl-ymadiat fet:novi ng median filter, nap
no . y identify aroups of consecutive filtered
di ?S%geégn%’nﬁv%’ﬁesﬁ%@% hﬁve t he sane val ue. For
i nSubse 9; 5, hodul mediall =y i dentify the group of |
as a first group of consecutive filtered

1, 1. 1, 1. 1
di Sybstt dRehtd. Vol desmafign Fife group of 4, 4, 4, 4 as a
In tRSCRRApQI PR utccﬁ"r{ﬁ@%fbtvllﬁ_//gemfeﬂl{ahqg%g idisnl gcenent 4 4 4 4.
1 may

val ues. Next, p nmodul e enote’partitions
Nots $0wi mpeidgwi¢diangfiberpsmoientie-28raod f DT tvelued After applying the

iSRRI, VaLues, 20, 96T Le RaT] Lo FoL, S 1
displdcbehtr d16S tHat Davd ARl Sarde Yaliel, Po0ildtaled Ba® rdod@icl 79 may
0,0 1,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 6,0, 0,-4 0,-4
idengifpthe, oy of 0,154, b, 1.4 asrp flabgreun of eershcutivielfiliceqsr @spadesent
Valuf%f, Fl%acﬁhiggroou%’ oft 4{,] %, Il,i { a?st a sne%grtl)c? grgroiuB of cgneslelcutlrv%q{lt%%%n&igplgcement
values. Next, map module 71 may denote partitions associated with groups of non-zero
filtered displacement values as active partitions. For example, the following table of

filtered displacement values illustrates this:

Table 1
1,011,0] 0,0 0,0 | 0,0
1,011,000 1,0 | 0,0
0,000 000,000
0,0{0,010,0,(0,-4|0,-4

0,010,000 0,-4]|0,4

In Table 1, each cell represents a partition, the first number in a cell represents a filtered
horizontal displacement value of the partition, and the second number in a cell
represents a filtered vertical displacement value of the partition. Using Table 1, map

module 71 may denote the four partitions in the upper-left corner as active partitions



hori zontal di spl acenent value of the partition, and
the second nunber in a cell represents a filtered
W 0ovi1ssks di spl acenent val ue of the partiti on. PAEUSZP09/048506
Table 1, map nodule 7 1 maygdenote the four partitions
in the upper-left corner as active partitionsand the
and fthel foypagdrfidiomsnia the 1dWer-tighwedoriidr gt aceio¢ partit@ss.acltheVigmaining
artitions. The renmmining partitions are inactive

P: .
partiiong pici igadive RELEBS Perapse theif {iried dPLSFRERNMBHICS 91 456Q
[006%] §n Z5ber LOQBAL Jrhadp %a?%o&ﬁi@nﬁl ﬁa@fgeﬂé}\ﬂer@gaﬁﬁg{fla%tivity
1 may generate a partition activity map, map nodul e
map/ nlapmeydulee’ pamdyi tiscoparénicnainogling desles atther thanamotion vector

: tion vector displacenent val . Jo illustrate this,
displigapironTirso e NGB SuBIEr SR PRI 2. each cel
represents a partition angpjdye word inside a cel
indicates the encoding nbde used to encode the
parti|ti dkip eprleséiktiied by tSkep cel Intedbirasy | Tepddre2t | map
nodulre—Ft—ray—depote—the four—partitions—+nthe
top- i ght*As act i partits s hHdcHdiEect HHHCHHFSEE 1 i ons
in the Toyer-Tefigas actiwgjpariitisehs. [00&R], FIG 4
illugtrates an exenplany sequence of video franes|80

and alnter/d'mgp_oﬂmtbniq;ﬁ@et ofSkgart i t i Ghipraps 83kirhat | show

act i ve—partitirons—asbirackblocks—As—+Hustrated i n
t he e;%tﬁ’gfhée%f T@F’@@r%,t se ce|of SWieo|fra 8p
i ncl udes Trame 80A, Trame 80B, frame 80C, and firane
80D. In the exanple of FIG 4, franme 80A is an
In Tabta 3- fachneell Whegsents laepartdaen iahi gbe vomd moddd e ol indicates the
i dentifying tiles, for sequence 80, nodul.e.7 ma
encqgifimapt b sk endifie i vt FREerURd Y et bingy atled. map
mod@ic PRMidyt dABtcdGbi it YarlTBOS B2thb Qgﬂ-ﬁ%ﬁtsasaadiﬁe AfionSBRAd the
82B, map 82C, and map 82D. Map 82A corresponds to
fourfpagitiong ntheraypesief ag eettwspeitdsst o frame 80B, map 82C

006 BRI B, PR B B SL Rl o

sct dfgfart@oRnhaisi 2nthaf shawnmtives patidbmgasi BladkrslodksofAsalldemedd in the
background. For instance, the man m ght be delivering

cxagpledie- heirgease of milep dragsp AP dpgludas drama Hbd fFanageaB, Trame
S .
S0C5ud frific 4857 1h (RAGSEIE R RrIEP A5 HARE SRR IEIRIRR. When il

identifieatiov etvenle 4hds cdemnideng niles teroschjnares8@nas module 71 may
concentrated around the mag%';s hrgad. Bgcaus.e t he .
EenGRtGetreit O RRFIERRAGHYHh MAPASY- f At 8B PRETOBRAENItY 4oy 82
inclIRYNHag §87 TRLb $281884) sAd18nB ALk DO NP R2 X1 BB foh8BSframe
80 located in the region around the nan's head tend to
80AhemaadBvergspanids it framuis@Bevgp BaCtdoticspendefo frarde80C, and map
82Df ranes ngo aé%ﬁc'g ed with the background are inactive
partPRY R EYRE %ent |y, map 82B, map 82C, and map 82D
(00661 HadK 6f Bldas krakle9 8 & 4 RPtGatthitth ¥ M€ stRadihg id BS JIfA desert
the region around the man's head. Map 82A does not ,
backgieungdel e Fanynstancey @icnmaie myght be idghecriigcauemoter zansc8GA As is
appérrg?tgfrgﬁ% féf{(%ge%?ﬂgsr ISP; g%enggse%r Ba&%}’ou%ﬁngoters u&otteﬁllo% toli] change
significantly during video frames 80. Rather, all of the movement and change in video

frames 80 is concentrated around the man’s head. Because the movement and change in
video frames 80 is concentrated around the man’s head, the partitions of video frames
80 located in the region around the man’s head tend to be active partitions whereas

partitions of video frames 80 associated with the background are inactive partitions.



[0067] Wth reference again to FIG 3, tile
identification nodule 40 may use the partition
Waepits4gs maps to identify one or nore sets of PCI/UEW0VH48506
video franmes in the sequengg of video franes. Tile
identification nodule 40 may use a variety of
Conb@pionilyj uesp 2B, irgntld,and elap KD trichgis bhdckwileke 11f1d16el’fiﬂg active
in the se uence of video franes. In _the exanple

partitiogs it eprsgnopﬁreﬁlda@? inAn; S heagdel (V1aP PEANRES iRk m&@egny active

mode |k ®cBRRe TRAR! ® 1§ in&faktS Qﬁ‘d f- F%n%?ﬁfe’ Adt QHnstructed with
activity nmaps generate y nmep nmodu to generate

refegencotpabertfeanparti ti on activity nmap. As used in this

Iosu artiti ctivi s ac site of
100473058 HeksFincd e o, 00 3 e Hadh R R a0 Py v the
partRI8! ¥otiRAY | MEHsPRY Id'ehﬂn?/noﬁ@ oPRRrOfsels T BRYES/ B Hufk®Mn the

activity maps, a collocated partition in the partition
sequeotd \ft yldmapfransesan Takst udﬁetlﬁeaﬂomt moduland0 i hay fuse @wearigty of

t t th i.
rechpBEL o Pttt tR o st Rt AR eleBroR 42ed Jupys: In
the @RSt NFLFIG ﬁrpa@’@ﬂidd/ gctPafyt b @8 . 70SeHdk CigcRaé ta tdrdposite map

activity maps may include partition act|V|ty ma

modydes 6 that esgs memrqua%%@lty mapp gerasate@by memegodude Mo generate

a cogng)laﬁe etlopnar{m’?[ﬁ Intrll %a(r:?snt\l/{e?% h¥s c?l%clgﬁ%e %gjr&?nﬁtﬁotél cﬂéilt\tr map is

a con@bs1t6l§iem@tdr®ﬂitﬁe evete paaho@ﬁcttvh@ mfstlf tﬁbrca%acdcltlve pyrtition in
ps. In this way, a partition in the

co
one ﬁémq $QUETS REEHHQH Wwﬁﬁﬂmﬂ’é’ acpil Qﬁ@tWﬁﬂ%nPnot}sw paFtigion activity
mapCi9 ah%e%%s*arﬁ%ﬁ hid ﬁrnﬁ,r GO%QQ&CQ'{I? gB‘til?ioR fmeacfnrv pah&e is

active Cil rate exenpl ary
no wiloposd patipan torfttlneosmmm parhthn aetp/i§0maSotiposi a;n_eac_tlve partition.

GBS UE LG B B ko HESPERIA B8 ot i -
frant4 Dp (fFalnfas, é)franllé% @f BRErWRE. d@onﬁo@ﬁf&o&hﬁ endRRld 74 b generate a

activi ty map 90 represent the result of perfdorm ng
Comaoail@gvammon @ﬂtl'VltIY) mﬂpdm pﬁﬁfommerg logtcai ‘tard nperatlmw avr paghoof the

par P Hed Py Aot a6 h PG LBk IR ERTBASIl iy o i
acm7@3whéh bhd 6r mdeNEd- tdc@teti |p@ﬂ1tfd§ﬁ§“kﬂ BndOr MBYe bliStfhe dRmmeSird Bctive.
partition activity map 90 to determ ne whet her the

FIG@eééerﬁBageldofSQ mlé}t,strweewnlmtyu 6P1SPSHCCRATBRN tastivity map 90.

e |
“ﬁ%r {t% %?Igﬂlogga:cjflgﬁlt a hr esho 335&%&2 p?g%r%ipo\ésﬁ{btt 1§Rg%§’ (%tepoamtlon
actiaigt mdpd §2A hhleaglo |8@|Dr(ﬂ‘i/tha)/ elnsotiar weitdy, afmstisfté paeition activity
ﬁtues r angi n for i &nce from 20% and hi.gher. |If
mapy H}%rreeﬁ%% oFestihaEP FURMYEE 12 IORIGRAl ™ Qe oppiatigh @i partition

actl{;{gf é§maﬁ$d§; ¢ map does not exceed the conposite
part I

lon activity threshold, tile constructi on nodul e
[00683 Afw geolanting yorapasitn @hﬂitisetacdfity map 90, zEa'tehcdnstlrm:tlon module
1 hj. et,.of .tiles ingludes the enti .ea of i de
73y il 08 ST A0 S, i o mpenisara s actifhy i %0 to
detek Rt W hdtE@! the PertBtds € of thabBYE Y AtiHeh LR iR Tte pRRition activity

percentage of i nactrve partltlons I n COHDOSIte
mapp¥} exceedsrn giwen gdmposita pagiosxetwitisthrdsboldonihgsiomposite partition
ct|V|t thre rder to asse

a 0
actlme%ﬁegirlgllgt %ha]va ab arlﬁé/r tgioflffelrlel(l:tlVéln es Fanging, for 1n§ance from 20%
and G@ffRHt Btthe padcehtogdoRingétdic SIS GR fsUERREAIDpartifion activity map
does not exceed the composite partition activity threshold, tile construction module 73
may identify a single set of tiles. Each tile in this set of tiles includes the entire area of a

video frame in the sequence of video frames. Tile identification module 40 may



encode the video franes based on tiles or based on
whol e video franes. In other words, when the
w@ereast4eie of i nactive partitions in conposi tBCT/US2009/048506
partition activity map 90 F bel ow t he conposite
partition activity threshold, it may be nore efficient
evaludtceniakie thbgletceriage @ffinauti®s paaitivas ih rb@mpbsllteepamhoﬁ hetivity
video frames. [0069] On the other hand, if the

mapy ) exGeedyBe SPMPASiES P%U%?‘%twﬂtb’dh@swd b ASISE fQ assess whether it
woul® bt inhd:Q %ff?&éﬂt\'igtt%’nm &%ﬁ%ﬁﬁ)ﬁgﬁ @%n&)af shel gonshi‘n fon to
construction no ent | y one o nor e

encafe thonplos itamep badet ondilesantbiavid gn whple SidebHeamdsndh uther words,
ive partitians.. The tiles of conposite partition

Whe&c P \RCESPIRED °§dn?Fé‘>Ye RS P PRt Pa‘éﬂi@ﬁsacli}f’“y map 90 is

beloW‘ 'tﬁeoédﬁqfﬂéitb %ﬂi@io&lhéﬁvitiﬂ th%@l%l& Ng e’ by 'n@&@ Jfi@BRSto ARode
lustrated in the exa FIG B5A til

whochfowﬁw fremicorathes thandildo h@vudd@ﬁtamfes ed a ti I e 92 that

ul th
10069 D 0% e TS0 o e beo R o B Pl RER g Bt rion
actiViBPm8p 9anrschras thdd@rdshbldedleacohithtiBf nidtiate 7N 6laydesntidly one or

rectangul ar area_around the | ower group of active node

morp gifesiof COMBOSiE ResitsEsictisity aep i9Piter 1@&ud€\ﬁqﬂye peipitigns. The tiles
o fp A GRELESFRIN b D LG BREHL SN2, AN moson

Witlﬁl@l’dﬁ@mm dfovidee fitaexs. iAs iludeated rianies eBnpld o€ FIG. 5A, tile
nple of FIG 5B il|lustrates alternate regions that

Con%tmca% induleuet hamidapiifinder 73 Hrathal ehtdes paectenguig g gound
‘?Iﬂjlyj t g g?’ggbtﬁ\% rﬁﬁ([et ﬂa&ﬁﬁ) saf tc?fﬁé{@éterﬂsﬁ%lt%?ﬁ ﬁcg‘%ty map 90 and has

In the exanple o
identifind tar tilet Y4othatpotlildes A3rehtasgulaglemth far@ohdathé |lowtr group of active

ol ygonal . tile 102 t des t
R IE o st IE iRt S0parBs P2 e hGhangh dg the
actl‘if'@ﬁar@lggns drBuRA et h@Ds hbad B GIABS takfel igmnandylog c%@reﬁ]ﬁﬁds to
identified a second polygonal tile 104 that includes

the teein videe figmss r800fT1@c¢>qamlmijICpa5rH iliistratss | her@dnﬁ@glpmethat

ition_a The exa . FIG. .
e BT PRk RO gl O s s BTG Poiopl sty
mapCQ(DlStAsJﬂIuls@aﬁtedIfQﬁj Whee exainpralofi ENtSH, Yil¢l Sbigrue Qe afiduR 73 has
partition activit 90. Using conposite partition

idengigied \4 figst npgly gmal ttﬁlqngro)% dhsft Mgy tharmapsregrpap Hefsactive mode
part tﬁ)emﬂ édrﬁlsjosﬁe %hlrtl% n%E%lwﬁ]@gMO tid fud tinads sﬁ&ét%ﬂqﬁodule

upper- group act e partitions an
73 hadddtrtificdch sccord polygpnaltilenlodrtattintladdsléhetibatr goap udestive
({ehe | ower group.of active. nobde p?@al tions. Prelimnary
MOoqe; RagtOps Hh‘éﬁmléﬂmﬁﬁﬁ'fmﬁe? ApEVIYRRR totile 92 in

[00‘ﬁ)|] @he%aﬁﬁfé 4 rP?G' 5@ Qlﬁ[sYra{ek la&dlagm l%éfmgfe tﬁ@sytthoﬁle REnstruction

dentical "to til In FIG 5A However,
modelkaﬁrblnmyoﬁelﬁ[f@ usﬁ@, cd:mpwltc @aﬁttmucachmuy mapuEP(}s WSlngas)mposne

i.dentified .a tile 116 that includes partitions
partegackv s gopisn By e fcirymodile 73 ¥ SRIVBEY o gitgtiminary
tile 1l MAkthLXhEN8s2hOI Br Q%H?Q{f Rbive I RleSpariti R ddhJsEigAtARd a
fromprelimnary 2. Furthernore, in the exanple

secapfiRrdimaary tild élfbdwétlmlucdqsdhe fowed grong daastivel epadef pasttions.
a 1ile. 118, that includes art| 0 AWM i D
Prehrmnlary tllﬁ ;1? % may o rllePan e gnt%%a Iooﬁ I:e { FI@? dtIHrghrmnary
tile @i4/£Ay Y AgModbe et to tile 94 in FIG. SA. However, in the example of
FIG. 5C, tile construction module 73 has also identified a tile 116 that includes
partitions that are within preliminary tile 112 and partitions that extend a given number

of pixels in each direction from preliminary tile 112. Furthermore, in the example of



in each direction fromprelimnary tile 114. This
gi ven nunber of pixels may be such that all notion
woewboss2of partitions in prelimnary tiles 11PCEHOS2004648506
indicate areas that are within tiles 116 and 118,
respectively. As illustrateéd in FIG 5C, this extra
FIGaSeatﬂ@cddstruatdhamemlwmrhad|1&@@11‘&5 d tirRebl8 {haiht]udes pemmons
identjfying a tile of a conposite partition actiyvi
that gegowithin|peclipmatyy tile o il H AndrprtiiensrBatraend dBs evey nambﬁrl Qef pixels

in eQ{}h &?ﬁi‘&go%é gt%ﬁxpggeglg‘gﬁa\v Q]hé Iﬂﬁéle S?gﬁ%’&% Igjdnlyér%?%u{eﬁsaﬁg§ be such

thatcaxlirrp@tmtt ecpas bf partitioascini pretiminagptileb A 12 thér 1dmrdisate anehsethat
struc e 73.i entlfesatll of__a vide
are FRRRRISE S BRL B HETER IS bl weraledoia G 1P6n Myt CRifgarea i
111usYﬂa%thH@ daf 1ifgd only if the partitionis in a
| ocation of the video frame that corresponds to a '
[0071d dltdr odensfiyiag patilei afi aonommﬂlt@ct@dtltmm @q’qleyltly defm, |tﬂ¢ gonstruction

i |l of the . co si ition activit
modyls 75 Fiay S0STRFPAR ! GioP sl ks M Nodubp e vitdhy FfirRs ehae
is c6foda@at el thd 1destifid tiltef\theleompbaBsariitior mlv&s)%ﬁmﬁl other
of video franmes. [0072] Under sone_ circunstances

Wor%yﬂ%éowwamrag@éub Poldgsléfiesi 4 glerafea yifgotfianee qucd tbflﬂt the tile
el R RO B 594 PRy R g Qg o o

videoxedmd that a'ﬁ“reey(pﬂda |t<medbcab0w of a patition ircbuedris aid identifiedttile of
46 i n encoder 16 fetches referen}ie fragnents from

the ¢rpRasip Partibion pefvigname Bhihise Vb fide %@uﬁm@sad%e 7%a<§ﬁntlﬁes
a seP@f &%%@@u@g of 18 ViRl T JFRIEGH ¥heo§e £OeedE Dded E“%ﬂ%er n

fetching reference pictures from \ref erence
[00724yUridler sorhé wigcamdanzowet map s divmgagroos essse tile 116 and t11e 118

of FILT 5¢ B apese gt PRohlF ahar DacLoBuiREn 8 o Fieir an FIG

5A 6PTRENSBL i P; ekdintpld 6asERY Hh QN @o&v@enfoﬁgﬁ‘ r@RfpRndakiB8 RNt 46 in
in a nenory unit that is |ocal to notion compensation
encager tl64[‘6tch§ueef@r©nctel1&amm$1 dioth safergnccobufidr| 4% Beeruaadeference
ns_are shared betwe ce
butty B pRTE ARbeLbLECTAL TR BF sRSUREN G £Uo i uastronce
plctm@é @ CRIdrERG MBUTES, 48 tmaTRbe NOUINE af@ CRESRT dbrk@hing process.
noti on conpensation unit 46 to fetch those shared
Furtheiimare.i when mgtiea. cognenpignngnit 46 ffetches & Hefesgge depgment from

refepe%% b{lii}f%%%ﬁ%ﬁytlgﬁ P%et?s%ﬁg 1 {éfélggg g sg&@rrglﬁ %#réﬂc@ ﬂa%'inent ina

memmﬁnsladt il calrtb trndtmndyempehesratldﬁ unif 86.7 Blue katheredpinded areas of
actual({ihédentlfy one or Eogtlles o%aco osite

tilespbh piq S aPMePAIgRRRre shpred SSHEIAUERTFIse ritstIcatsy gBecause

somEa rtﬂf"cfnfs Ocﬁénsﬁarg&%'e%e)én Qb feflirfch Qfa%ﬁ{enﬁpﬁrﬁﬁﬂz ‘ﬁ@‘?’ be n@Eessary for

anple, tile construction nodule may 1 d
motoamoepeeshtion ugitdb tatfettch/‘élop@sltamd pmtstlcpns taviaeo ﬁﬂrﬂénatzmg to fetch

artjti n ac ivit in way..i na
the BEred berdaRSivith ey b e PiebPe el o Sbith SRl gray apply
w1tHJI'%Fé1ﬂd t@ﬁ'rﬂotﬁ)ﬁtcbﬁl%eﬂ@ﬁbﬁ Lhi@NSddc8a®I 1R. | n this exanple,
e construction nodule 73 may then identify

[0073¢dn @m@anltaracmalhesde(n@fsgone pi mose GRes ardich @mpasfe @artisian aatvity

rnappalrl eIS 1% %UQD &41&'@ ]{;Iﬁg pellr:}C im byva%%%; 84l e%g&tlo\f)%ratlons For

example, tile construction module 73 may identify connected sets of active partitions in
a composite partition activity map by “pruning” away inactive partitions of the
composite partition activity map until only active partitions remain. In this example,

tile construction module 73 may then identify rectangular tiles (e.g., tiles 92 and 94 in



tiles in order to make the tiles rectangular. In
anot her exanple, tile construction nodule 73 may
WO d@atsdsg8 cont i guous sets of active partiti onsPOF/US2009/048506
conposite partition activi map by identifying a
first active node partition of the conposite partition
FIGaSAI anidttiledTRID at[tﬂl I4’1&1’1FIG1 S1)i Hyyadeighgaizaetine paptitfons back into the
artitions of th nposite partition activity map
tﬂe&lﬁ Sfdexde gﬁl@%léhett}%%reﬁﬁapetlaraép.aoet ROtk R g ?%lﬁtr%m@n module
[
73 RE R, 356 of FelTen GRGh B EorlrgRh, DRAOR vy
mapFy tdeetifiynrees fitst laetivcomsede plzutltlmm ofrddudoepoSitarpartiticke attiviity map
the tiles. of a co osite.g i.tion act|V|t¥ nqg.in
and JRRBAS PR tYS Podg RemeRS St bieicamuasiig pirifip adagaep that
neighBorl A& ﬂitgﬁzmtl'vf: ‘rﬁﬂietplalrtﬁﬁ)n%}d tR& 18AeH)BE dchi0imize ﬁﬁfltl'oﬁs that
a time and/or power efficient mannef. For exanple
neighporthessristiveiodopnantided andz® avay i dentify a tile of a

100 B FRR Py Ea i bisob 5t ol B PR ety fhe R TR G oposic

partﬁioﬁraféﬂvﬁﬁ tnkapeihysudh hivgy Siah GhemBREREIbcRE@EFith Itilest BisSd on the
nple, it may take less tinme and/or power to
1den|t1@?13 itidspemay be £@ﬁlﬁ¢t fromencery isrit fime apd/ggpever pificknpmagner.
S
For S igbR, USSR RO £ Sl IROR L B8] of EZIRLENE: parditon
acticigniphie Sﬁhwhﬁémghfeam&@sdtmk(b@lth dregrées Ibatsaah ofi flegite atag beistored

m ght not be possible to st%fe conqlete vi deo franes
entlwly_ Ryt §1ﬁ§]eemﬁ%1ﬁ;@f Qa%?ég [S0®25]P SAHE Ay Yake less time and/or

poweP RSleli&h 'a%%%q\t‘ bfied fhd éilﬁ% fr%%rﬁént% lﬁtbfeﬁ Withih A%ingle memory

conposite partition activit e construction
pagerodul c@nﬂﬁstrraympké&nmdbg frath@smaﬁ ‘teatatgemfthmhéragmmrs Because

f anes, he |dent ed t of the video fra y
compleTE Giiee, sy T B [ PrE et LBl ot B FNTE fpore
com@[—‘etté WdECYfrHﬁiEs W}jchfﬁss"i‘n JI88RKokY psheki | es constitute a set

l e constructlon nmodul e 73 may identify

[0050; dﬁhfal get cq;fstrth:tloelsmbdule eBkc tdenbﬁqrse@tté@ ofghe gpmpetifovpartition

rt t| ns i n the connas, rtt
actiR b O el b i SETRRTA FrOREAS S S5l theTRBo frames.
Thetifientisiet $ilafoftthd ﬁ&eo &ainbé ﬁlasi%@bll@édt&f\wﬂﬁ)ﬂtﬂ tile &4 tHe'composite
tile identification nodule 40 may create tile

partiscctipity s1pi iiheparisienaiicd bles carte atspieof ent iTilf amstruction
mocﬁl?et &) Braytl{ién% suldh€s § de't lo$ uf’e‘ﬁ%{ éﬂ%'cB ¢ dOJeFB*Fe éct‘?ﬁa tp%m%ns in

y indicate a en ex va
theunmgmeepmmngnhhenudﬁmj|f|ed sets of tiles. Because the

o B3 o S SRR S STh ! A gron
mod?l‘?e 45 &l tﬁeold@ﬁtcff?&%oﬁ %(%1 id &9 %%/Cérbeﬁé 'tl@e{' désﬁh@ﬁ&ﬂﬂf&%a&on for

he set of l'es. Furthernore, cription
each off the nanhﬁnd ﬁeﬂs ofatilest Tl tikei deecsrlpmy mfodhatainefot hectaifdhes may

. ..of th les in _the set of tiles .and. e position, of

indiffye b tfy bdef SebP b P iming R R SeS PRI Befawe the

tile frEx @Kl%m?sl @mgﬁ@@mbﬁé thed8&RItcRtERMDIitMMOfHEBRE AeRfvaRicHla set
of co-locate les may indicate that the each tile in

of tilpse mpyrt bofusebid geemsedhe itile slesasiptien tinfpgmpaen ahdhhrast af tiles.

Furtilor%lolrg,fthe tile description information for a set of tiles may indicate the shape of
the tiles in the set of tiles and the position of the tiles in the set of tiles within the video
frames. For example, the tile description information of a set of co-located tiles may
indicate that the each tile in the set of co-located tiles is rectangular and has a top-left

corner at pixel (27, 32) of the video frames and a bottom-right corner at pixel (63, 82) of



corner at pixel (27, 32) of the video franes and a
bottomright corner at pixel (63, 82) ofthe video

wo eaass424 n an alternative exanple, the tile PCT/US2009/048506
description informtion foQ a set of co-located tiles
may |list identifiers of par%itions of the video franes

the Vided frames.i cdrugl @@ndtive eR@mplic) #s tiod désbapis@t infdrmation for a set of
co-located tiles. Furthernore, if tile in a set of ,

co-lpgatedstilgs may dist Wsnislicrs efpartifeny of e yidse fragigs ghat are included in
: . o L P L

the R B R e s Pk BRr Y (TR S G950

locabdd, tHeltils Hesatipgont doredatien tof dfe swbaketilssroat hndicpto podations of each
artitiﬁn activity map 120. As illustrated in the

of hetigindhe et ef Blessp  partition activity map 120

[007731 HGASB iRushrafed thS&¥ecPbf HBAE LIBURHDoRMld YtithsH AdtivitPgap 120.
121 and a second set of contiguous active partitions

As 1llpgtrat@pint the ieparplerpfd86. 1D1 patitios ectivizomamy2becbrdepddust sct

as."direct node i tions encoded as "DC.
of gl StveTRaRiont 2 whd S BBonT S oTREGRS trlFe peftions 122
Partitois S is@ 128 drdt 40N 32 nldy Bdelicotienad odisRt mbdd” pREitISRS, may be
122, partition activity map 120 includes two isolated
enceged ape IYarmnpdd optitions, of godepe macedadi naratheryiypy atejen-skip
: i R ElLG. [ rtiti SARAY h .
parctElty) o Eidor o (Rt 2 1R 28 Bftd ot Aoty P BP0 jncludes two
isola&ed aotiveyarthjond 203. As di scussed above, node snoot hi ng
force i.solated _active partitions to be encoded as

(0074 ?i’ﬁrtﬁw&éwgm P dRd In 5. cilhiy 4 resiitigrestiyity mpp that results from
1 1 . 1 . . I i y .

app e oMb RiRecP KEIR AR Hb B0F (R ikERESubIE mode

smoatimgemey fbyce asdatde acthé. padotiomsetot bratngoded ns slop-namdel partityons.
map. 124 jncl udes. set 121 and set 122. Partition

Fordlal jsofidsl fhie pomitins oSt Bero i By TeduCpibe quaber of

tilesS &dd l{?egef@fbdawéﬁﬁenl%ge MpkALIGE RARVEN Y0bncb@cP86.  Notice that
"snmoot hed out™ (i.e., forced into skip-node). However

partjynt dctivioy reapt 134 includep s¢R42Herd selol23. nPruidion sstivay eepp 124

. cactiv rtitio 123. [0 Fl, GS. and 6B

incl e 60 12 B2 RSP A P ool PR el pgugy not o be

“smpPpbtaSEBEEdi.¢.Nforded infd. skipimadeP rH@nser,Waktitidnh tiexe iabany does
operation illustrated in FIG 6A, a sequence of

not ipgbide d@wéred/aciae PAitiENBS 133 stored in frane buffer 30

s ! In ! r ‘
o0 o385 AR h L S GBI AD i By RS rc
FIGf 2 afi® acdonddnbe wstagte eeaenghryusperdaoddtustiatdeioinfHIGMe4, a sequence
(132),. After. notion estimatigon _unit 32 identifies the .
of upeitcodef YA firmies Fattetet iy §m8&>wf§é3@i(b@é- CEhwotioR gstygation

unitSEAHERESIaf 1@%@2@%@%\6@5&% fi4 Q%_S‘Parﬁﬁgﬁ 8€6148 Mmes in the

t
nmodul e 34 in en may 1dentify a partition node
seqifenre efigtenpadadi tidenframeeGGR).ofA fteh enoiod estimataoresnit A2 tideatifics

sequence of video frames (134). In addition, node .
the GRBPERER oaiiosoh A e G u e et A Rncoded video
franRREMBYE BEiQEn hdGuRa4 thichSs\Rer 96 ety tahRurtiiidieRode for each

frames in the sequence of video frames (136). As .
partdiesaficbedofdhovidenifames agthe dequenst o vigey framee(ISib olntaddion,
mod&® &/ecfs%glcn?oduﬁeo 5? %1%9 p%r oty & gt etslrﬁolo qg’g 16]@‘):)elra§)t(i:"on on the partitions of
cach of the video frames in the sequence of video frames (136). As described above
with regard to FIG. 5D, mode smoothing may force isolated active partitions to be

encoded as skip-mode partitions, thereby reducing the potential number of tiles that tile

identification module 40 eventually identifies.



encoded as ski p-node partitions, thereby reducing the

potential nunber of tiles that tile identification
worceal1s8429 eventual |y identifies.[0080] Parti tPCGRURNPI/048506

nodul e 36 may then generat §4a partition activity map

for each video franme in thé sequence of video franes
[0080] 3BjtitioAsmae ieddube 86 alsy then tdeaerRRY 4 iphitidion a@tiv iy tn)apl'fmﬁ Sach

for the video franes store information that

may
videgsfgame &) thgestirange oewvidegriramasdd 39k  phdessribed abqwélge partition
actn?)l%’r i QE)P S Vigad ﬁQfﬂes‘@gllél iffofRa iy hhhERy S %sécﬂ%‘cigentlfy sets of

lon activity maps to generate a conposit
tilespeif the tviideo framhes/i Tyle ndgmtifitdton mléduleefb()ampy ehenguscetlhese partition

€art|t|on act|V|t%(H ps 32.in FI.G 4, tL%‘PS lo. o
actly1aps fOZHPGHf P%gltﬁd’aﬂ?ﬁvngaéﬁ?éﬁt%fl’élpé odiof gxample, given
partﬁﬁ)'ht hdtl Aahd Wt ¥ @S 49Qilc 1iQbhtifRAGor HoRSe 40 may . generate
lustrafed in FIGS. 5A-5C. Next, tile identification
comm’ositﬂ @mmpnmylvngn@mﬂﬂemﬂhemmw Qméluﬁeit@emt}“dﬁé oA-5C. Next,

. i.nactd ve n the conpo

e ot bt sy gRGaRRFRRaLhET B PRby T hgncef fractive

partitfonF, hetheebmpodirgrrtafon daciy MRp RREdHS h @R&n itiedHIEd (140).
osite partition activity map does not exceed the

[00&1111 ngﬁh@owcqm%@ 'ofgpactiyg)partitiqng ip dbe cpmpesdici Rewtitidagteitygnap
t ¥
TR U L T L P
a sceaftiilcy oo vidcarfeinias, Wwherceruke nﬁﬂleofles\nmdlade§ arlapmanons of each
(144) .. 1n an alternatlveln'plerrentatlon i f

VldeﬁefFaé%en’tnaFB% sesruenesRfvideo thapes ¢lAHhsinian atlﬁﬁala&laﬁﬁaeliem@ntaﬂon if
0 I
the B O AV R B R o PR b et L RRP dbes no
excquarthé thrashe bl SHO” exdid 82)), rgcoded 068 Rlay Parfome traditienal partdjoni-Fased
%Qe percentage of inactive partitions in the conposite
“CPaEition activity map is greater than or equal to the

[Oﬂglg s Rl Gther YERI, 9fthd $dcentald @i idgvE fﬁa@t@ﬁdr@ nmn@l@ LUo%lposue
y identify one or nore sets of tiles of vid

partfttoan@;t,ww m¢1?elssgm|f@h¢1eano¢>r vcﬂtdlééofthfaﬂt;ssh(omS)YESfoof 142), tile
1den§1§ EI;,T’EPO& m{)fhlllg I d'?%nlt fi ?érée?r(gr nr{g%gsegs fo télﬁ%§f Vldd%o frarﬁ/es of the

sequUetd REVIBEE frahiks t(h16). ©Fanmxempld, |te iidanifichiigahicdle 40 may
modul e 40 may identify a tile in each |I-frane that

idenitifie befél €5 tites | Wigin Phisames anfeB-framesn dividermagantyl @is eyample, tile

f ty [
o 1 B0, FRORGR0, TR (Bl STV e
frania. elheanethee ex&ﬁ}ﬂé hée igeatificaiontrhbddrlé #agrsntcraffy tifs wisi® an I-
I -fr rgs In this way, there coul d beafewrefe
franc; gush (el @R PAT REENE - TEARS QoMFaTRICERGC L HOUIE AT o i

the %anflé f ]ﬁarR ouh niR %@r afl& E?&id %Sdeféwoféférgﬁc% tﬂ & gigﬁt?fl?egd in the I-

ter tile’identification nodule
framchamndge sesodf the [-Eesmeicoeld, beqfrt@ctedhdsedronahltseqsfefm&) t | I e

oo R T 02 IS Sk b T LS 98 o

after | RGN idRxifi@ibh Qo dIRI YD EnA2gdRYaté Iﬁ@é"d&%ﬁﬁﬁ’(ﬁf information for
fragments associated with the identified tiles from

cach loé th¢ des ofr ‘alﬁés(lé%z)FragmﬁnaoRmtmctmn nfqdakynéhtmay then extract
flragr(:“n)ét aCtolc‘i)ar‘E?d["g d[hl ' ﬁilzﬁntqf%/ %? grlg) Fyl(?eto%e?mes (152). In addition,

I ca nin
fragment extraction module 42 may generate plcture 1dentiﬁcation information for each

ce
gment of

of the extracted fragments (154). Fragment extraction module 42 may then store in
fragment buffer 44 fragments, motion data associated with the fragments, and the

fragment identification information (156).



of the extracted fragnents (154). Fragnent extraction
nodul e 42 may then store in fragnment buffer 44

WO e@gies3ess, notion data associated with the fregrESs089/048506
and the fragnent identificgtion information
(156).[0084] Next, encoder 16 may performthe

[008Ap &t i cmBoddr| llGSrhti}ap&(ﬂoﬂrrntHef@)e@)(l@H'ﬁllﬁst@fedﬁhCﬂle GEample of FIG.
Wthin FI G operation. illustrated in

6B. eWath El%f@mt@ OB%a‘il%n lopsted) iptheegamplgrafdilGy éBflé dgRaigd as
»l

B nasagrrohaR thy SShIGE Faled B AR R T TG B gy 16

mayvlodlebadl«aaldesmre at@hdrrsaquenbadf ede@fafhizSMyo frh@OB5{ted 30 (130).

or dance mnt e operatjon jllustrated  in )
00 I 5P e ineleith &8 orpBEP e Rbalsarib abd St oF §BG; §B. motion
com%@ﬁsﬂggﬁ uhf 4B 9{%3&”16]%1&' &&hielind Rakect ?ﬂe@@ 1s an un}f)rocessed
unprocessed picture in fragnent buffer 44 70). |

plctumtlncfmg@mp énfat #0110 tIf a®tideteemmpensagion hmmt 461 deterniges that

thersfls DB Gh BBt TR IR0 45 Ml et ePilAd), motion
ﬁ@ﬂi uhhetaIRRy deesmet Wha@se e mﬂpréde@egﬁeﬂﬂ&gr@éﬁt figrfrafent
the current fragnment) is to be encoded in

buffph{é‘b(l bj@cwenlt Fregac gheto (bg pryodeffin frier-padeonplageadedh’l).
0 1401, A0SSARLR 055 40 B DU ERL s ORTRIILS %K@ b

encaiedpianﬁla&nmdsdeu (INO2@f nEAl ) ,us®tibh eohglrsaging eurfit 4¢ nfﬁm_;t sise the

in reference buffer 48 indicated by the notion
referenge, g‘ﬂ&m@&ts W t9hergngs hudfer ¢ ;w@eaégds By ther mgiindaty ﬁssocwted with

a ﬁrlgﬂ&g%tﬁ?c%seglﬁf %ﬁfgnt“’lﬁ fd gnfe'nt bl A& 4A4T £ ek cfuﬁ@&r@%{éhlenﬁom identify

fy a predictiv ragment associ at ed
a predictnenfraghicag assnciated @dh. the Gﬁl&ﬁ]t fidgmient (1€23). dual

t|on dule 50 ma enerate a residual nent
00y Sl rETa D ettt JRARS A0LRaE EnbaRy opgu HIE R by
addinfag rﬁ%@ﬁtl@ﬁ 96610t BF M thhedibif/cC HhaERBIt Eis@&%ﬂt Wﬁﬁ‘ dthE hQirrent
original current fragment (174). In this way,

fragplenbandxﬁllelmgnmﬂ cutrentciiganesnt (FHagre this ewo ths mesh @MS of the

curr??t ﬁ%ﬁf val %ﬁo‘m%A L%:s? p]gxeg é/ nfélﬁ? &%{egﬁrl?sg&uaﬁfjeggatlon module 50
tranSfOrA ﬂ[bsélirte(ﬁﬂfrb,lgﬂl&nt% aﬂat mbmm@cﬁnpdmaaudnhﬁum d&éﬁmnes that the
fragnent is to be encoded in inter-node

currgrptffyagnising éctot heas pérdmnunicr- npzier{aVEgeﬁéﬂa}c)e tdO@%trawaom unit

f t t
2 RS LhERAR E AT LAARA MR SR e BT adtions by
trangforment ter acpidhnl frdgibint Gdsacibicd atvithn thed dutrentS4ragmynt (176).

t hen generate a set of quantized coeffjcients . :
QuagEioRAPRUIB DB ATERC SaigHE AVh G riggsgssociated

witije Qhﬁéﬁtﬁ&\?ﬁeﬂpﬁ¥ @%ﬁlgfﬁlgr e%daﬁﬁzﬁi%h %Eraﬁeﬁ ftcg J[h%'s%p&sﬁoefﬁcwnts

assocl at ed t fragnent (178
assoSlasioguie thiel opyreanragopyt EI¥8adi ng uni t 56 may apply an

t odi operation in der to encode the se
0o} SR8RburEn “wlibed! SR saloSk Pk dhoBh SPhentelp: sftoding
opeitibh U ndet 0n0BAd BB s&tAIruaseRae icat@idictstNAsRaftéd witRMk Qfrrent
the current fragnent, and picture identification

pictinef thermetiomdats seociateddvith phrtitines efitheenwrrent frggraent, and picture

1dengl%10a lon f?‘lffgr(f.‘\nratl 1[1)% 001aged with the current fragment (180). After applying

the entropy encoding operation, output module 58 may output the entropy encoded data
associated with the current fragment (182). When entropy encoding unit 56 outputs the

entropy encoded data associated with the current fragment, entropy encoding unit 56



the entropy encodi ng operation, output nodule 58 may
out put the entropy encoded data associated with the
w@erpass42§ r agnent (182). When entropy encodi ngPCFU$208%6048506
out puts the entropy encode§6data associated with the
current fragnent, entropy €ncoding unit 56may al so
mayodl§oilitptithide tild @csdapiion piforatativnofidratd On tde rnafiedionynodule
tile identification nodule 40. [0088] Next, inverse
40-quantization unit 60 may generate a set of inverse
[008:51:1l ‘thx't Z&lq ufa?tcf‘iaﬁeﬁ SurfiS 80 Crh? ggné%tteh ts@te of Whvept quantized
fragnment ormng an I nv e quanti zatl on
cocffijoeenest assmzleclﬂ:i btk tbeturaint Gagmentzedpatemingaremivsrse quantization

associ ith the cu ent fragme 184
opefE R P oS O 5 e o RrED S i e Bkment (184
Nexk, Gl ds@brah Jre@rank 6931%%9' ah@ste W 4ol rGIIuBER g &éﬁ%&d&amd

by perform ng an i nversé transform operation on th
w1tlséte qmrrenhfregrg@ltdayamrfommg: @temwecaeetrmlsfoa@smraamobmﬁhterset of

i Pn G e Rt fet il S st e B PLST qua

[008%] G feb Einvadsl @fandfbzn MY e NEDAEEhetutdC EHRNGEdoHED @kidual picture,
fragment associated with the current fragnment

by
adderddiZrigay Benciee gdeePnseusted Slagpret aspecided vethahe quipgnt Hragment
& CHLT fir t
by Jg(@n ﬂﬁ (%@é)ded I%?lﬂg% %gﬁﬁ‘é;%stssg?ﬁ%ﬁ Qrgiltlf:iﬂe %W%IHF tﬁl%i%l%ent with the
predwrvreemttufer gqmm&d [ &Bjn.on Reheresution huitf 44 fod Shmmyrretm efmgment
Ugétore the reconstructed fragnent associated wth

urkdprenss BfRs e andien gedty reaprdiucicdiigeaat a%?lﬁ@ﬁ with

th 4@&;&95 dtheogyeconstruct ed fragnment, notion
ec ensgﬁ?og u |t 46 may agai n determ ne whether there

[009i0r] ekf&my rafepanoc ebsfr f4hgntendss the fecagstarts! bindgneent.94motion
170). t|on comg %gtion un%t 46 determ nes t hat

comppRsa O%rlan FoumY 0 8888 PP TUB RNt NG i G gty BOPIREFssed

fragBfenfs’ 1&'@agﬁﬁfent§} Hter 94 @m8). bt RlonIGnipRYsa@i6R 'uﬁht ﬂ@ ‘El@ﬂei’rﬁm@s that
sequence of video franmes (130) (FI 6A) .

[0
therg ajesncauriirexsigsedi feagneants in| fragmeatsi nigfee Ré ApNar pf d.i%@)aﬁiame dluffer

30 RERAGT eyl hiupdds of ety BRONELS 40 oer g umi ¢

(00943 FIGWreNa @[HckQﬁagrﬂﬁGDﬁ’dtﬂaﬁngl BkdmpAlel degsiBi ofeRcedamBdi(BIG. 1).
obj ect that includes an encoded set of quantized

As dlysrated inethe cxamplecofalley Twidegpdsr 1§ aphedes aarratrapy degpding unit
ISOg;&%‘I?enaél%'gg{tr ﬁE@o‘i’hﬁ’g}‘g{}% Pﬁfggb%b&nasmgfha%bfe%{ {h%g#cfudggg‘? gded

ropy odin ecodes the' se guan
set afaplﬁﬁmzad&béﬁicmmsmaeu withfa frdpencntiandmbtion agarasp‘ocfmd with

associated notion data by perform a
partiiony af i §UEHHE TREMSAT SRTPMEdEReiBdagt d%grs{ép%{fea the et of quantized
coeﬁgf%ﬁl%' ﬁés%@f‘a%da%ht iR PRbdR nfr ﬂn Sﬁ&édo Wotlon data by
decodi ng unit 0 nmay provide’t eco ed quanti zed
perfooahg jas icamorsy mwmg @petdtmm o thehemcededrquattifed agoféigients;and the

o, M TR, U BT 152 1 GRS AR P
coefitﬁralﬁgﬁes(l;bgsg(giﬁtelds mgrm@&ur%&a FaPREMOD a8 IAREES@lah APk tioRI hodkd 152
in decoder 18 and may provide the decoded motion data associated with the current
fragment to a motion compensation unit 154 in decoder 18.

[0092] In addition, entropy decoding unit 150 may decode fragment identification
information and tile description information. For instance, entropy decoding unit 150

may receive encoded SEI messages that indicate the fragment identification information

and the tile description information. As discussed above, the fragment identification



[0092] In addition, entropy decoding unit 150 may
decode fragment identification information and tile
wale®eonsgaes on i nformation. For instance, entropRCT/US2009/048506
decoding unit 150 may recebye encoded SElI nessages
that indicate the fragnent “identification information
1nfoﬁﬁéildnh16r tipicturd@ssyrinpichen frathoadsyatined witksthdifisgmssechd a set of
bove, the fragnent identjficationinformatiqn for a

tﬂeSp%}Séchﬁi%d with theHpemen. d'he tigdesgapiRy nfamatipn foria gle indicates a
g o) e c e e

localibAIE the AE 2 Witn Hnulopl CBedRRA" A S I50" ddipd R the fragment

identifidatoat edoraatios aidche ofic tberiptibe inféfreatioantenogyy decoding unit

decodj ng .uni,t decodes, the fragnent identificatian, .
150; g p{RET thsmdseqde 4) fﬁrégmemeld&a%ﬁ%tlﬁfl.l TIARQH AR it %3600916d tile

iden@iRcARRYinARRAHN G ARdredrbubldY 1 54 B Rcbdig 19ecoded
fragnent identification information and the decoded

[0093] I\Ehcrmlmwmse iquantizetion nfodnteat 2orecéiricsaa setf ar@rvezddudaedicients
158 i n. decoder When nver se a
assof il Wi B5 ¥nfiens Giarh R diterty SplitEa IR QST EMHPS o setor
inveRseS Qendik & codffibichtd Qsselt@nivith B FeRtnt frAtRrS &y performing an
qguanti zati on nodul e 152 generates a set_ of inverse
invegigamitanyieationouforationet Seaws of idupritredi qopfficrats uNeghtan inverse
r e i
trang ORI TIPS i ARET" B! G AHERM AR Roiyg pith he
currait frapnens By pednsiiog an [l’métﬂe erahSfor ppeadod en tlile&nverse quantized
f% nerates . a residual fragr ment assom ated with th
coclEigipirtssaciaigfratn the et GRETAY- N "PhiereR O N EX
reccPARE LA &nrg@ﬁbnt cEa@a RY&Ghe & \xgtlﬁat L b8t ‘ﬁ%ﬁ{x/ﬁehtc h{%ﬁBﬁ compensation
associ at e current ra ment en not i on
umtcbﬁmemsa;teltmveuﬁrom ﬁﬂemmbﬂﬁfﬁsl% sefereofe Mpgimentsdatiaated by
associated wi th the current fr nment, notion
ot R Cabt 57 O IO S AT FEHTPE BVBO RO TP RSP igcigt 154 may
retriB E&dh ABEnERTIRIBRSGCENRGRENES thadk CRIRAY wiltd GAme index
data in the set of notion data. For exanple, notion
numbpengreagedibyrthe niotion Slatarthst is elspiasspeiagalcwit ﬂwgtitlé rsct ingex value
of the HEER IR LA OB TR R R Gl el el 8 Rgved
refe B98O Glagihesls W béhckdie atprddictBRtfrdghttax adsabivd afith firent fragment.
current fragnent. Motion conpensation unit 154 may
MotiHegomipsasatioa ungt! S ensyenemmis the prodfotiag MBERSNt U inge fris capple,
c n
the FBARHLC U Rpd BRI AAISRRU 0 Hloibe BoFHGt il unir . After
mottonecqnedhisationy enit ridgngomicratsi thg, pledictiex giqilie, adsbeated with the
i ques, descri bed Pbove h rggard to notion
Cu“@&rr@@ﬂ‘é’a@% AT URESTORM: 8100kt iloR el A SRsidul ¢ picture
asso%féfeag\%ﬁ gt &ﬁ*rehpﬁaﬁ%eg ﬁ%% Uit 19&&1%{%[1 10%%9&1@“1 66! uYVbléJ?)der 18
he current frane and erse transform nodul e
genegetlee raatoesndtiveted efsaghuealt agsoctaiede watbstbe i catrenlt Watnka byh eddlng the

predidharentas? g P EAAT FughREC T D Kl Pl e ol of

FIGa9SR64 At 88daMth Riech&8teCHE ﬁ@dﬂﬁlst?ﬁc@éﬂefr@%ﬁﬂ@tﬁdit%ﬁoﬁlﬁ%e appreciated
predictive fragnment and the residual fragment. Wile

that qebeydigpest 8f ihardwaee er< aofyivercomofyley rmyug%f@ranﬂndﬂl@ﬁtmt@hty of
fracdenerat e thtcla rr%c&)lﬁ QCt ed fragnent, it should be
g 6 38?6%%18 THAPMs types of hardware or software

[009%) d&&eesralgﬁmnp@eémmﬁ&emﬁdme tli60Rahdrhtes e reconstructed fragment,

fragment reconstruction module 160 may determine whether the reconstructed fragment
is usable as a reference fragment. For example, in one scheme, if the reconstructed

fragment was encoded as a B-frame, the reconstructed fragment may not be usable as a



fragnent reconstruction nodule 160. [0094] After
fragnment reconstruction nodule 160 generates the
w0 e@onst4esict ed fragnment, fragment reconstructiRPCI/IBH09/@8506
160 may det erm ne whet her e reconstructed fragnent
Is usable as a reference fragnent. For exanple, in one
refefe@beMeagnicnt.t héf magarst rewhedudioagnedilcewhs) elrcoaatts athan the
B-franme, the reconstructed fragnent may not be usable .
recogstrygted diagent 1y agdhitas ¢ frelcFagRrdmena@bo HagpeRt: fegpnstruction
mocfﬁ?éj}’é Qofitethg E%Hﬁﬁc‘ié&ﬁa}gﬁ'ﬁ:ﬁt fnel%%?ecﬁc% l’bﬁff%dl 5‘ g R¢ mgquent
I's usable as a reference fragnent, fragnment
use ragcomsfieranct iforgmendul ka dddtiomyif sfragmeent hecomstoctstnr voteld 160
fr%gmsﬁt 'bn reference buffer. 158 ]for subse uer%t use as
detegmyngy dhaf fbe recongiatied fREmSRigis P8Rl 9% a fPigghen drame, fragment
recon§EQMRh " HpHLRN 180dWkE HBOiddeiner MBRsrichal faBfent to a frame
reconstructed fragnent is usable as a reference frane,
reaspemalgremedule doh st depodio 8. métkreist6 f firegmant osdogstrudtion module

160 EMRAGB G HEOTE e T b EIRRTT % B fume

reconSERABH Mi6d1ON 60BEY Prol i} Wetredoikit@ded Ratmbmedirectly to frame
reconstructed fragnent is not usable as a reference

reaspqralihs madakcolPwithauit steripg diel recorstiugad figme v grécrenge buffer 158.
n ' t -
0SSR HUS L BT e SR AT S RRRL M per
reaskefitgle efide® frarhéerfrabiBreapRadhl nfodakel 622 ansavtdiye aodtdnstructed
162 reassenbl es conplete video franes. In order to

fragmeniempTagnentssorstafaen medulsd 6P o &k thepnipxhefdiigrac gegssembly
i . h L
B
to ap elas Sentuny frmoehl]l eWheR franfvercesseinbls mofinenid2t teativeras fragment
. _yet .been aqutputte y decode is referred to as the
(¥ PR PRBRET S (MBI i WHR B g eassembly
rnoc{uﬁé: %362\/1%§y asd tha gl Afen( ﬂdﬁl@tiﬁcaﬁbﬁ inf6MhdtRRAtas{dcRAGEERth khe current
a

is associated with the current frame, frane
fragmensoadditify pdideibsodiazd rath the eurdnd ffagmgnte iext, frame reassembly

o RSBt O T R AL B 0 1

to igdntifeatlotdtRgndMihe tNeXtFrarhé apmsdritsls Seodly 16D dedyeththZopy the
may use the tile description informtion associ ated

currgtt fragopat jte) ey identalded: locetianoof] e rpureyt Fame énmeifsrmeofeapygmbly

i F I :
bt 16, PR LB R AT ol P AR it Do e S FRC Sty I various
stat@wifreistenfilgne in a franme reassenbly buffer 164. Franme

nbly byffer 164 may store one Qr nore framg)s in

[eass
00363 Asodiscustesh dhovet if 1tha sWaHSITAM] o) TamCihstu@agde only one
fragg{e%ﬁﬁé %soéiﬁte& et GREnd frAE 'Fﬁrtﬁ&_rﬂoﬁé,triﬁ% cdrRGE ?raﬂi@ﬁs an I-

y one fragnment assocliated wt e curren
franfe;, dreefragmmt hssoometed  withf tht lverrentrfraamd mby ap®ipyshaentirt fiame, On

the frag t assoqciated with the cyrrent frane y
the (B B0 b AR Tl o et ot HferHin Aepre Py rgmore than
one FHIhRAE adsb@bRd I witl tHR- durRTE frafed Gyl ¢ dubfehefri@fefQo the
nore than one fragnent associated with the current

identifigdrdoca@opyithin thh eusent feante dffcaneinupdases the portion of the current
frame at the location associated with the identified set of tiles. Copying the current
fragment to the identified location within the current frame does not change partitions in
frame reassembly buffer 164 that fall outside the identified tile. By copying all

fragments associated with a frame into the appropriate locations of the frame, frame



identified |ocation within the current frane
effectively updates the portion of the current frane
W@roovhss4bcat i on associated with the identifi eRPCHES2009/048506
tiles. Copying the current gragmant to the identified
| ocation within the current” frane does not change
reaspaiibly ok 162 difeatiecly ap&aentt Yratafid arclude4litdfalie fnddrination of
outside the identified tile. By copying all fragments
the quEHElTaMEd with a frame into the appropriate |ocations
O 4 e P Lo P Bk i eniied
locatibe of threr auntenf frave,. fryO&A}scAfblyemofinlan®?2 megsdeeriliye whether all

nodul e 162 copies the current fragnent. to the
frog B 196 e B i AUBET U ERED FPRIRS (0 fitcppgrent frame. If
all FRAKERLYciBdWid hE2ufBt BehehWcwrehRB o @d current frame,
fragnents associated with the current franme have been

frangopriassgmibly tivdubsut¢Zentayfapptea snfoogtiing filtaymemixsls in the current
asspciated with.the current franme have heen copied tao.
franfiy SR S E Rt Morn e s seT e ARUEE b o ER B8P afese ixcls
mayaREhdt PisedIRRddohiehifitd b@WwedpReKetsm idifférest Gaih@Ad. Thus, the
frame where two or nore fragnents neet. A&g%l ng the
smogthis filtergmpngifedivieherrduen ressiblaeppepiapecel iegliiprent fragments

; iy . .

o SRERINIDYT WES LRSI BhHh i R IUALSEERnby mogu 16

mayr eatpae theosatdnk draamp e Dtharoaseofif hbe aldi fidgemednd adsoeigrenish the
as separate bl ocks, After applying the snoaothin

currept) fraghe havedizen FUeSENBe fUTBY leies Bomeggas g ol 162 may

rece dnbiter f%@ﬁ@mc%%%ﬂ&eﬁﬁ , 1f not all fragments

assoclated wth the-current frame have been copied to
[0098h Otber inmpiimdntamas of denvder Hamsg mbt ychwdd Gifame k6 seraly module

recei ve anot her, rec tructed.fragnent.. [0098] O her
162 {op Sgtas e P BRI B o b ies MBS R D e PAdE PoxHE 20 may
perfﬁﬁﬁ‘?§ﬁfﬁi’bé’esﬂﬁg Hb@raﬁ&% S the TRgmchR agored] deredearu b 458 and
In these inpléenentations, post-processor 20 ma

y
not perdonimetpoddeopfromes sitiog ingancat iposiprosessare2f magynpanfosm a de-
tored in reference huffe 58 and .n an. ¢ | ete
blochl i e 61 e Rt BB B e 8O taTR fons. post
prodeeyol Q0 My £asBmBLKihe FragRrhBtihdcodipléth &idcbaRiiat SFor example,

Furthernore, in these inplenentations, post processor
postagoegssorr Wagar e ehet figgraendy ipeprrEoriing Fageripicatrecapvgsion. In a

franier-ﬁ%e n%‘&l%rs?c?ﬁa E?%—ﬁ)’rmoc%g%tr 28 rrﬁelﬁﬁécﬁio(;nezoq TS ffé?r?estblgﬁxﬁeeg each

rag S to pé rame-rate up conversion.
existingnfeani@tie aupeqronsebsifeimespolsdrelpr doessor 2@ frameadd of the

one or.nore franmes b en each existing frame ip a
Seq@@&%%ﬁ{r%@n%if- Inogdredo aﬁ% ré@?%eﬁ’@eéé%’f) Ry ntoﬁ%e’Flﬁ%ﬂgegﬁ‘rﬁ?se post-
proé%fssto'ir% SEHPEHEEN HotfondBSnenbdiod! B8 ildsCindGsn& b&@EEn existing

et ween t or nore existing franes, post processor 20
frampmybapat btk freginents.c divp emgatceopost-prodesdoe £0i may nsarde motion

bet ween..exi sting frames. based on e fr nts. .For
veeB R ARGttt £ B bhBled; 33T o blSp heRS TR eyt beespted
(i.c.0theP@bkéducRNFramB) ®o idAGRERbsiBbnsathht alepdriidbns’ RbliVBave in a

the frame being generated (i.e., the subsequent frame)

fragmeni @b ithg friympdwing gersratbdii(i.¢. héhepeurtant ifians) wo | firgizone of the
currieﬁlt ffame may result from performing such motion compensation for all partitions
of the fragment of the subsequent frame. Post-processor 20 may then finish the current
frame by adding the fragments to the frame that precedes the current frame (i.c., the
preceding frame). Furthermore, it should be appreciated that in some circumstances,

this frame-rate up conversion technique may be practiced in the context of a traditional



fragnent of the frame being generated (i.e., the
current frane). A fragnent of the current frame may
WO e®al15848 om perform ng such notion conpensat i BEI//82009/048506
all partitions of the fragggnt of the subsequent
frame. Post-processor 20 nmay then finish the current
encddiggmrend kdec&ﬂlﬂigﬁglethbeolbgﬁg e I’nh@e todrctilstahdedTpostpadcessor 20 may
recedes the current fra e., the preceding

recef%@a??él}p lete degersenpie, frame%ﬁem ydegodgty b‘?eé‘élif}éfll’?é ip wgteolffﬁmes
h

extrQ Fagfieh G WIRLAICRS ikt HERRRTHA Ge Hank AN Rfhtion on the

fragtreadito igomahte ndditionyg feamttsde @ sdquegceref fraded. olgya.dditm)nt ef$a-fill

rcunst ances, rocessor 20 .may receive,co
modiis 28 o s g eaie BeRRns Shieo0ag Traigen A% groprhadam, detai
beloW,48Q. 13 ﬁ[ﬂ%ﬁate%ﬁ E;?é}ﬁ 15@%%%%% t%%@eﬁﬂlltrﬂ@dﬂé tﬁﬁlay use to

and then performthe frame rate up operation on the
reaspqnaly) erghret isagnaengseintsr eomepletd dideodraaiesf ranmes in a sequence

1008 £4G8TRR b RS kb sosPR el ¥ modute

w1t1ﬂ1€$1@6ddéﬁd8l(ﬁl(de17ﬁl lm’aﬁlp% thd &xandle idpktasibh AFGIGABA, entropy
exenpl aré operation that buffer-fill nodule 22 na¥ use
q

decqding et $ ehlae rededyofa mede ebict hebinelydpy @t encofiefesst of quantized
S ] r f
coeﬁ“r s P%Jto?%%%e)\é}; 1.1116? c%n?nﬁ%%ﬁﬁ%lﬁs%g fé ngc? estgtS Vaf i ]i:I]]Dtlon data
assodel&mkj@fth 1;)8rt(t16h§5\0f Me cdernt fraghynt, fagnbet ids@ifagon information,
eration of FIG  8A entro y decodlqghunit 150

and rtﬁe SFSFsiPE O RrdRfioEm i netiB0}. haﬁ ¢ essiias thi cedsdi st g@ﬁu%ﬁzed
coef;ﬂ?lé?eﬂ{s' AR4nE BRIES k&gﬁfﬁﬁﬁﬁ%&@%ﬁ%ﬁ &&oé’mg WhitanRh néay decode

ragment, an encoded set of notion data aSsoci ate
the (meﬂerSHttO[f tquamszed feotfiieicatsy thermncddedgieent mofipagatenthe fragment

entification infarmgtion,. and.til e de Lption
ident i hopeip e oot AR HEBPY Ny EEn LHEBted set of
[00@oRNt | ZeRpeRBbAlCiigRt® ARt NMBLANGRAUET5S elayHerf¥Bhi BNinverse
data, entropy decodlng unit 150 may decode the encoded
quansization og@ramn Qe thecdnsdlé¢dcsad nf guarttned enfcfﬁdledtsgesocaﬁted with the
currgit dilr ¢ ?t(?S ). ff ST ntl {1 ratl %lbej décoded
Shd T destriptito P{? 5 r‘ﬂ&% St ?‘1@%3 ‘f‘bB‘l
set clufueREHeaRbENicidnBMesES 6l uﬁﬁweis@tqlu@lﬁhzﬁfﬂ det o cbSfFichaays associated
performan inverse quantizati on operation on the

w1t1b|fé1@ sHaentfeagment. qiyexit inyeige deesfeime moduls la6gvwi Rarkamygnt igverse
trangijaﬁncolf)ref &b dd ﬁ% Obrst lc@%ﬁtﬁeﬁe%ie geegﬂic?é?lté ?élsg&ﬁﬁ . with, the

uantlz Ion opera Ion set of quanti zed
curremefrﬁgmeren(tl%)r eduelfosming @n inveyser sansfrranvperedors@h e inverse

coefficients _associated with.the current fragne
quanze set g éP%féCFP%%nfeﬁlanna%a%ﬁléu i@@ctwﬁyasw%f? Wﬁhthe current
fraghf(4€r S€ transform operation on the inverse quantized
set of coefficients associated with the current
[001f0diagrrentAf(eI8ﬁ)fersPera‘nsfomnnglodmle| hytepsdotmsarisf arverse transform
Eeratloqﬁpn .t he |nverse uant%éed et. of%foefflc ents
OPClAEER,| ¢, Ca MEEI S QUM ERLQY, 180 R PR g mverse

qual@ti-traﬁ&'ﬂb% rﬁmkbhlle[ 294Rd trafb@f nloAVRI 5% it pariSinfh$the inverse

nodul e 156 perforns the inverse transform operation or
trangifaith @peatien.geotepragonineasation umsddt ersassihe idscqsied fsefrafimefion data

to 13en%f3|1 rallvgrealctlve fragment associated with the current fragment (188). Next,

fragment reconstruction module 160 generates a reconstructed fragment associated with
the current fragment by adding the predictive picture associated with the current
fragment and the residual picture associated with the current fragment (190). After

fragment reconstruction module 160 generates the reconstructed fragment, fragment



quanti zati on operation or while inverse transform

nmodul e 156 is perform ng the inverse transform
wWop@pasides, notion conpensation unit 154 uses BEEUS2009/048506

decoded set of notion dataj{o identify a predictive

fragnment associated with t%e current fragnment (188).
recosixictioh maghmbnt 60" @ap dsterriat ivdiztHee thd recdBuged ﬁfagﬁleﬁt i8 usable

reconstructed fragnment associated with the curren

as afTeierRcAtTagCatdif g Hhisagpediresanyieugsion e eaé@%éﬁtslfl@aes that
the Y@cBﬁktﬁ@éd?Q\%‘h%ﬁ{ ishs3018B0T, B ?entcg ral %ﬁl%%fjg‘si’lEgmofotl@rl? fragment

assocl ate he current r agnent
recohstagmientmeddonsd mayt star the dedoesthiebedgenenatt estothference buffer

r nstr uct ed fra ment, .fra constyuction
158 {6 o S OO i BGUF LB NOTRRS BitoR BT fement
into! RfUHSAR! Sufsr QSBfoﬁngﬁl%ﬁﬁ rEdoRGERMbn (Ah3ddle léo frﬁe%)g FeRlide the
reconstruction nodule 160 detern nes that the

recongituntest fragment tO feegmersassembiys miodelcald2a( 104X eOerth@ other hand, if

fragnent . ("YES' aof, 1 fragne econstru
frags AETE eyt moRbleeTthtor BRRe e o S8R e Pemeng is not
usabil€hes %f@r@n&&lffrig?ﬁenl FANO18R)91)Afri@hert F@&@ABRAlction module 160 may
reconstruction nodul e 160 stores the reconstruct

ed
provide ieerrconsifustod efreresit elitsarly do fiams: rffaﬁﬁrgrlaémmodule 162 (194).
Afterlr?k gﬁl%%{ %é%@rh ?{%d&hﬁ%l%qgo %l@@%%@ fje%o n%lﬁlcted flggfnenatngrame

struc ragmen me’ reasse

reaséél:ﬂél)r .mdduld he2, @hﬁ@py tevodingivhitf ]rS@gﬁanﬁedode aﬁmhm@bodmi set of
modul e 160 determines that, t he reconstructed fragnent

quaptized speffisisisangd anathpragnepessdosst ofmg 5 atg (IN@ of 191),

[Oﬂlfd'ZggmentFIGe%%n tﬁ%\if&ﬁ | L ecteﬁm%GQn XRYm raﬂy' g@raﬁ of frame

onstructed fragnent y to frane rea
reaspoolly emb@@le( 1624) . hﬁmﬂhw ﬁmn@nemsmnbbonﬁﬂnhtﬂébmﬁmndudémnl

160 provi des the reconstructed fragne ofra
fragpens BEARIg TtoaU E a0 REEBiy SuRthyith d s iy (200)
For ¢ @%Q’& cﬁ‘%@lbﬁﬁﬁtlcﬁ{‘ el ?&eﬁi‘é@l fﬁ%nﬁﬂta@tréf%ﬁrgd @@EérEthSQHé Scurrent
anot her encoded set of notion data (182) [00102]

fragme@: ” 8Bty seckivov tizar tcuirbmtu Sregmeintn ofrane eﬁ@ﬁgnlaiwymodule 162

1den? ?g%@ttilgglgsog%q@&ﬁ% g aglsl]%%‘g 1?[ enlfl éfoz]i}GZ t?lrnllgt | aflmn% the tile

assocREQINF1th Wed t@fent@eighRnfl GRind lfeﬁ@@ﬂi@m magdslecieat sﬁ&ey\ftﬂehaﬁlrent
current franme (200). For purposes of explanation,

fragmspletas adogatiqy g rthe iR Brme dsosiag: with e igepsified tﬂe (204)
Af «
Stor]gr%u%g %ﬂl{‘reﬁt %ﬂﬁ teoatélg é& Flgﬁ % © eH%%ttZ@eﬁﬂg H{ Sree?iteegtnéely plug”
the¢uﬂeatﬁsgﬁanaMﬁthmhhxﬁﬁanmurrent fragment (202). After
i dentif he tile SOCI with the urren
[00 l'fq%ég nenM?I} Hifge reasran Cﬁ@%gﬁ% hasgstoredghig surrp fragment to
the %Uaﬁ@ﬁ‘tmfth@%ﬁ%t HAnR és%élﬁﬂe&’ r’wﬂtﬁ‘ tﬁé1 ‘i‘déﬁ‘t‘iﬁ%&f rktet fof &, hfrarne

associated wth the i1dentified t 04). Storing t
reassamliplg nmodulagkﬁénmayodetthmlh@cfdtaﬂwm alh fltagmenusrarsemmatbd amith the

curelER T P v-abign PBAGS{PAERT A (UAE SLRRIT el Beociated
witt B2 dien6 higfehal DOCSHESAB! (f FROTRRAR HamkeViEgeaki0N) i fume

the current frane associated with the identified set

reasgdfmbly bgéfer {44amay peipssbatsuyrentoune (2082 Adyr elepetting tee current
framwclh }aqurl%rrea?slslem arggrcFurl]é ¥62 %1%9%@1} l%gp \P)nack aI{(P again receive a fragment
of the current frame (200). Otherwise, if not every fragment associated with the current
frame has been copied to the current frame (“NO” of 206), frame reassembly module

162 may loop back and receive another fragment (200).



current frame have been copied to the current frane
(206). If all fragnents associated with the current
wo caasdaes/e been copied to the current franme (PYEBS2009/048506
206), frame reassenbly buffer 164 may out put the
current frame (208). After outputting the current
[001f(l4§im§ fRIae iy e dERRiMgamvdustatidd Exdi‘mylaﬂyh&lmﬂsaff @r@pﬁdﬁessor
agai n receive a _fragnent of the current fr

10 (Fé@os) loxthe Fwrarle of FldoP: RyaTgeepsosdtene uﬁ%ssao@?@t? agput buffer
220.\f""r1:t5%$ uf Hﬁff 20f é%cgﬁé A8 %ﬂ)r@g 66 nfofe P%{%&éédr seegﬁences

206 rame reasse y nodu
of vlid:ﬁopfrdimeﬂ( Euntﬂherrmom \pec-proctdser 10 ma&gnmntudéko&) 1n[te&m:ﬁyg] motion

esmg!ét?% ’i%gld‘glF ?pl? Jé\?%ﬁ'o 32 g ﬁ%h@ é?gn%’l) tr’]eg’il i U é’a&é/{ rightacess to

de- 1ﬁlferfﬁée(%nt69bacw Fided fames OForl&ahffJ‘Pé WJ88 nEmbERIErabdR Way include
buf fer 220. Frame input buf 220 may receive and

videst dstaefog reecvnumbengd uore s endi edd@enplbemd dgngl maydwelude ands, data

for ot DATEFPAGYHG. FollioR Rt PrBIYERY Aoboe) oo By igsecing

motialnl\&Mnaﬁan bpdtatitd 418€cht@Sach@rdr HfevanPuA®eRd fi#ne by performing
de-interface interlaced video frames. For

the folleningnttrerleteohzhipak ingy dddaTmhered iaisgaghst Frme hat follows the
currgﬂt%@eﬁ‘g[]?%*%g i and odd- nunbered fr anes nay i ncl ude

or odd-nunbered rows. In this exanpl e,
DI MEMe22h fivayn peafoditing precketingndddt- hl&ﬁbft’rgd iméilazad frame around a
esti n;% ion operation a de-interl aced

ev OHRKURTES SEccp iR dgsnusier st itsiliceth @famsnﬁms gths thep@urrent
foml@qﬁ%g@ktﬂg@g oA QUADERS,: bRLEr | aced frame

rrent even-nunbered frane: (1)
sed2chf fsoch an bdxrokalsoffomfaie gemecsd ian gnotidd - meotdoe tleadl indicates a

t d f d.a plock in th i
oadnmaeruPPRrehS R e pad e SRR e cur rent
slmhm;szklﬁ qmsaeiaalrﬂllsals IAENPRD OXiARt S fdrhe oC WelifRtlalh®Clfotion

if such a block is found, generate a notion vector
estlmmn ioneiagan elor aa dlesiptealeesre mddpembend fiamei de npérfaredng the

bl ock an ent bl ock: .Si
fonl By 8§18 Sy PiSSt iy X Fisp e R0 et el e sy o
num®stddMRinke@n oper ati on for a de-interlaced odd- nunbered
frame by performng the follow ng steps for each bl ock
i n (Ahscalelrfon ampered the arpecdingevenonyabged fame greuwnia block in

odgyu ‘85&1{2 e@@ﬂﬁ%@&lxd Tl fhaf RN h g@—éegﬁ bfl&r‘]b%t for a block

precedin en-nunbered franme aroun
pr ehzedpptgxﬁlvaees—thanﬁedm(’dlo‘ckane that is with the current

bl g or a bl ckth pproxi mates the current
(z)(g) f11t stiehh & biescls i ‘%oﬁ?&era&eﬁe%)c“@na"?%% vlé‘ 106 5 a

t h%ﬁ @H%%%@%%X%Pﬁgiﬁeﬁﬁﬁ%ﬁ%%%d’ﬁ @1’&&%’{:& pigignti fied
[001&5@3 ntifi titel identrfodtibe np@Llei ﬁzpn@rqz}pmceﬁsnito b@ynay thesmotion
Vecttopsegenrme}allteo({1 by DIMEM 221 to identify sets of tiles for video frames in the
sequence of video frames stored in frame input buffer 220. Like tile identification
module 190, tile identification module 222 may use a variety of techniques to identify
sets of tiles for video frames in a sequence of video frames. For example, tile
identification module 222 may generate a partition activity map for each video frame in
a sequence of video frames. In this example, tile identification module 222 may then

use the partition activity maps to generate a composite partition activity map. Tile

identification module 222 may then use the composite partition activity map to identify



vectors generated by DI MEM 221 to identify sets of
tiles for video franmes in the sequence of video franes
wQe@easBiesr frane i nput buffer 220. Like tile PCT/US2009/048506
identification nodule 190, ,tile identification nodule
222 may use a variety of techniques to identify sets
one @f nioré &8s 6Dtiley Ecdesectﬁ bARS/iddd RarB&UeNS €o bé cvdoded as a p-frame
anmes. For exanple, tile identification nodule 222
or an%ﬁa@én eliket lée%tlfgférlw s cagds PRy yiserills $BRPASHE RaKjitigR gctivity
map; troal@f@nti ?ﬁ& YERoge Ot %F ﬁ?eg i TORES, Itl'?at 1y 'sﬁm%)l( R of tile
nt| I catl on nodu nay t en use e
1den}11ﬁlcatnctn wndee P Whametje 1decmt1ﬁea‘tmnahedlﬂe Codplestifies a set of tiles,
: rti.tion activi Tile nti.ficati.on no e 222
tite RhbteRn B8P 0¥ sipbi it D Hls FerBR ot mEP oty 6 et of
tilesl dﬁ{btt'llE ﬂ@gﬁlp@iﬁn r%?m@tfotnsm%t iddida@Sa HRY sc@ @atddx YhldeN€ location of
video frames that is to be encoded as a p-frane or a
the gt pf alee withir the ifidees. dndesshpproftheltiles. 222 may use the

oSit rtiti CtIV e
100 BTPo°L b g idepfRediSh iiddale PRI RkHRE St o Pl I frames
and tgBdratef tHe dssodigtentilel degadiptin iaRsHhhEonl F0fradMhen ekirh®ion module
identification nodule 222 identifies a set of tiles,
224+ip [pge-ProsAtsPE 1@ Ay tiastal flom o figiyesg Sisemanis apsqceted with the
ti | e t
iderfFRE B | Rhoh MBiIRE LABCHON rladficoEhe Sludly a0 dildcfuced
withvaltile jin and of did Wontificdt sves setileof frigrh@s catrhdtion mbéule 224 may
frames, and a shape of. the tl|e§. g§9106] After t|Ie
gengraien diagment |18?Pt}ﬁ9aﬂ% informatiait forj 8 i@t s ofheg jfraggent
t
identPfearddrPRin ARG AEAC Aafhol i ATREM 8lfithunfber from which the
ﬁagﬁﬁntMmsmxeagcbaeeaombmﬁtmayxexmﬁawmpmﬁmdnmﬁadw kﬂaﬁedesof

fr nts as th the identi d tiles
whigh BRI SR Rot b e Bt 553 Mesche £ thont S3iraqhion Trodule
224 388P At ®6teWhé RxRadidd BrabMeRBnaftilé h&’en'tl@i‘é‘ﬂldnf {n@8knREbR into a
of tiles, fragnent extraction nodul e 4 may generate

ﬁagﬁwa@héﬁﬂ2ﬁdentlflcatlon |nfornat|on for the fragment.

fra den |f|c t i on
0039F rron ey iRt PfaEfo SRR aoh R i S pgnenss ino
fraghlcBOPEIr 208Sa eeqﬁds&ﬁtlﬁdpmessmgt d)lieeatmtmbdtﬂ@sxzm teough 228N
associated with the set of tiles of which the tile

(collesBply-at BE-RPEISSINE 0PI alitte iRoqudcsy 2a8 nbéray pekgfenyideo pre-

t re ac
pro USR] 1Ty BE e SF S RIS Ercesin
opeffatia mestuldo 22 § 22 R 2perfdr0d Qaﬂltra%f tagdjustnicag opatatiext pradprd@msing
nodul e Zéﬁ tores t?e extracted fragnents into

opeiRfigl O BaPaDBIOTE &8 reiedBF gD B e gfer ones of pre-
pro&?ﬁﬁ@B?é?QﬁdPHlBhﬁ%s gg@‘ﬁ‘laggﬁemgtg oAlB Nl&é’t‘)%rjrerg)%degﬁﬁ% opreratlons

pr ez processi ng operat | y perf
Aftenadkmt pm@of)pmcmsémglgdmreatonanedtdcs 2h%e pevfbnrm:a éabt video pre-

ments. For e re-pro SSIn eration
prodsuith BN Ry THETROE RS 150 0Tl SRS pPeration modules
228 QRAS btOthe REBHEY ﬁﬁg&&tnﬁt&{?%E@%ofo@@ss@@%%ﬁeﬁ@&ﬁf&ﬁ%o along
perform a noi se reducti on opéeration ot her ones of

withpthe fipeoerisidemyicepier mforortinn dﬁﬂoe@te@mﬂn@y rgsettingrimagondner

[001\(]'8?(30 P& RE Ffas%'on 0 perg %trolc%gssmg operation modules 228 stores the
resulting fragment into pre-processed fragment buffer 230, a de-interlacing motion
compensation module (DIMCM) 229 may perform operations to de-interlace the

fragments. For instance, if the resulting fragment is associated with an even-numbered



After a | ast one of pre-processing operation nodul es
228 perforns a |l ast video pre processing operation on
wa@2dopasgIeht, this | ast one of pre-processi ng OPEF/HS10091048506
nodul es 228 may store the ?gsulti ng fragnent into a
pre-processed fragnent buffer 230 along with the
franfa, ®JVEINI 220andyt pdréatn 6 fbldvoihgBichoBn @sdopdretied oMhicfragment
. the resulting fragnent. [00108]  After the |ast one of
in ofglep P Rés? %@%ﬁ%@ﬁ@ e datasiatebyith pp peen-fyqpbered frame:

' ' . . . . buf
R AR g

( DifidigMen 228redery peeprd orspedofjpeamatnt bnfert230de- i nt er | ace t he

fr nts. For instance, if the resulting fragnent i.s

as SOLITBENS ¢ P 5RY GO loi s BRRTLYRSIOrN (925! agjtion:
perd pida thbiBartifbh R RHcSELIR iMticRaeBtoP8r thielchRBntHarththf to the
fragnent in order to generate a de-interlaced fragnent

as soutriteadn-niimhergd fregmeninintposigian on anwdd{nunbgrd lingelosest
not i n.ge%%.o[i o;f the ¢ rre(gt partition to identify a
pall? 'O oF ga ?V%ad'n%oﬁ?’gl? red in pre-processed

f r agyente dufchepard@éh hdsdb Hed@r viche, @phahd cuteyt patifibn to an

al ong the notion vector of the current partition; (3) |
ad @deambsradiline o thegaritent ¢ves-mynberrs frsne #rihe et patition’s
th r . partition to the current even-nunbered
frgblﬁgllri}ttp%gitlog' position on an odd-nunbered |ine cl osest

Similexly, Hethedediltifg Rabrhalt fis waycimod mtith anstldtdmbeired frigme, DIMCM
current partition has no notion vector

. copy the .
229 mpy @k ths follawvipg SigRs SWdcachnsetiaRn pf tee %@gmﬁ@ in order to

r.ept: < . | .tion's
AR YR WIDRGR DLATS il SRR EPLMBRIL Lo

i s (Ao cthametomiv¢diorant tioddcremtetigon foridomify BlpwEMoR29 a

ma erformthe foll ow ng. ste 0 h partition of
t haT B RS PSR L PRS0 | e er | aced
fr ng%@émﬁe%@ﬁélﬁ%? PO Qlo‘hE e ORI @dsdeAmBwitl e

use the notion vector of the current partition to
i dentrefitypagitpas titi on of a fragnent stored in

pr espr ssed .fragment, buffer 230: (2) determ. a

P PURIRE RO AR5 b FlosRR FaebEass SR BA NP Sn yrape
t hgagitioh@s theRakfeht dddPaurhEreRft@mE Bethp AnlfividyQidintadh @asiten
by the notion vector associated with the current

ﬁalrolﬂi apjcyAn-nampered ding elonest ifde idarbEpd balf-marwomt: ade
LG RO PRSI A RS2 SHSTRCURG!pey e n

t heveusnimbérep ding bf thorulrast fragnieat atahe v@ednd fragmomys durent

current partition to an even-nunbered |line of the
cuPPEHPf ragnent at the current fragment's current

It sHOAR] Bd £ eéiéte@ﬁf%’t‘hﬁn?%aﬁﬁﬂfn@%h%eesg_s{e:BQtar ¥Yible. At the fend of
variations on these steps are possibfe. the end o

this process, DIMCM 229 has generated a set of de-interlaced fragments.

[00109] As illustrated in the example of FIG. 9, pre-processor 10 may also
include a frame reassembly module 232. Frame reassembly module 232 reassembles
the de-interlaced fragments in pre-processed picture buffer 230 into complete de-
interlaced video frames. Frame reassembly module 232 may reassemble fragments in
pre-processed picture buffer 230 using an operation that is identical or similar to the

exemplary operation of frame reassembly module 162 illustrated in FIG. 8B. After

frame reassembly module 232 reassembles de-interlaced fragments in pre-processed



this process, DIMCM 229 has generated a set of

de-interlaced fragnents. [00109] As illustrated in the
wex@apssaof FI G 9, pre-processor 10 may al so PEYUSZIE9/@48506

frame reassenbly nodul e 23 Frame reassenbly nodul e

232 reassenbl es the de-interlaced fragnents in
pictireebyifep@8ssiath porgplotceddintdrRce? 3cb MtanaaiptLtftime reassembly

dei nterl aced video franmes. Frane reassenbly nodul e 232

modR 2 2amas ewpridhe corgmster ds-interigeed yder Bametslget tagngoder 16.
fer 0] j QN i.S1 ical:

0B 2, AR P RGBSR, 90 L JRRL R B e

reaspandllly enddaR 2321, (Retthicat whleri DINCGE! 28Bgendidter a fie-anelaced fragment,

nbl nodul.e 232 .reassenbl es de-interl aced . } )
DINGEERRRaY o e BARRET 0 Batcisd Bagplidentification
infofRARIEARI G -HHBTch@GeRrhfi&on fd'h%&%ﬂo%ﬂc@&fr, 14." Béfhermore, in

reassenbly nodul e 232 may output t'he conplete
thesdgmphaneantatioesl aicdéa T angly/witiisdude partitiondeep 1®dule 36, map

0Q110] I.n s i npl ations re-processor doe
burtbE % Rl iR RRBEE Bk Mkiral sTsBhRArERRke 42 pf hese
implhiatvtidr9 @ep@iratEmad dRrtdbenkl ameentidnap eBdtider, Rnbbdvhg each
229 may output the resulting fragnment and associ ated
fragmenly pserided diyt Pra-RIaessoer i1Af Y asersmtanenyventonal video frame.
[ tifjcati ' - [ dj C
How 88 oy LS, HARhSAEER, Ol bABE bdbf® SOEBARA Heoded dara
assodiagdat witht onenof ukke fgnichis] ontpuapnodnitu 5@ @6y ot kbié fiesgment
tile identification nodule 40 or fragnen

., 38, . gnent

lden@%fswm indpmpgan eenesated by RIpPERFCHIOpIQrfeh it onsnef the fragments.
r Y/ i; [

P ot N DA B0 P o APy LA AL AN inEREIAS ecngratcd by

pre-prosepar Hd.e conventional video frane. However, in these

inpl enme tions, en out put dul e 58 oyt puts encoded
o0 ldF 5 "Redali ADCH i TRVeRE! P EnY doResraSobpagon of pre-
prod¥8&l16 (PG MRy @ifaPy! pleffolds@dmiecdid@nd sddusAdd @Mvideo frames
i nformati on generafed by pre-processor 10 for the one
(250f Whenfiragrasasser 1Puictdieesndrsequenae plitintadekedevid® frames, pre-
qut the tile descripti.on infor.natikon generated b
proct il b shtube o SERER N A R b PGS HAPE In¥ butrer
2201 (2508t rHELNDIMERIX Pl ahy RpRf@at 4 ait-iaferlatiBg PhOESS SBfimation
10 (FIG 9). Initiallég pre-processor 10 receives a_
opergtigi dAdD- otVhenddBVEMaABS repBoys thenderigprdachizopwsien estigation
opelraﬁ&?,l ﬂﬁ\ﬁEﬁf&%@ﬂ Hﬁg}g%een&fatel ﬁtoﬁ&L @&etgrs\” ﬂ eoidfe Yion gl';c?dule 222
processor may- st orfe the Sequence of I nterlace
mayvisdehe friodioe sctétatsao fidanigy setpof tilwy ffbevid2R Gragn2d &) the Negience of
., DIMEM 221 may performa de-inter|acing nption .
videggleTie ééﬁ)- 0 _%flfedﬁelzt%%)m Wéﬁled%@e%ﬁ@tﬁesp@swf%tﬂ%s for the
. i Ad : i L :
sl 82510 0] 6 IRLIRISE RO 00 ARELELLAD o
informatidnefo 2@ hrdiyhauses dfidesn@bon vectors to identify sets

f,,tiles for.video frames in the uence of video .
nes . r n
100524 e s L ey by PEE IR erptil Boo8eh video
frankedBNMhef de§Fene€10F vadeot frh@Ss, ffRigniche SSEHARE Qvil thei ideRified tiles
frames, tile identification nodule 222 nay generate

(259)i Uéft@fe@@raic@mg the fragments, fragment extraction module 224 may generate
fragment identification information for each of the extracted fragments (258). Fragment
extraction module 224 may then store the extracted fragments into fragment buffer 226
(260).

[00113] After fragment extraction module 224 stores the extracted fragments into

fragment buffer 226, pre-processing operation modules 228 perform one or more pre-



informati on for each of the sets of tiles (255).
[00112] Next, fragnent extraction nodule 224 nmay
W@2G09as8428 from each video frame in the sequenceCDS2009/048506
vi deo franmes, fragnments as§8ci ated with the identified
tiles (256). After extracting the fragnents, fragnment
pro@x¥difig@epérationsnshuihe fZ:dnemay (262 enalast dricaghmdiprocessing operation
identification information for each of the extracted
modyey g nfndy (theB)Store IesHERg  RIRIPFRECEICEn TARIENtE 1DiR4 DEgglrocessed
r X t a ' fr : :
g o 3 NeR BT WPy hY sy MR acing motion
compoithatien dRerasdrofoe sil¢she acottrreac vedo ffraagrentdson ndference fragments

fragnment buff 226, pre-prac i ng operatian dul es .
storegh B B gF e @SOS ahr QBB s Bbl &Y 1B acapiClacing
motloR&ohdiRAEIBE Dpbrafidn - fraAm AR profi&c8 by AN BICKPEBE St M3-interlaced.

operation nodul e 278 may then storé resulting

Frampe ecgssanldy seodule 2gAents thant sagsembfsr theedsmtkeriaced) pregprocessed

buf 230 (263). . Next | | 229 rf .
fragions i o R RO S BT R R v o SRR S oy sliges 4266)
It sl dbeCiHdeRMod\h&leR séhe iEplBRsREtieny, §t@]? e66&RGS bk bagh®ant s

stored in pre-processed fragnent buffer 230 (264). As

[001d4} esul tF1Gf 14 He adblocktdisgrami Hystrstngosn eberpetasgt jorexemplary
i t | . .

aeusRF Bhdolp L& [AEFE BESEUARE o 16T o8 1 Focefygy 2 media

objece éms emddhdes tdoenplige ivideorfraned Poremptaace sisesdct ri@8gnmentaeive a
I.n pre-processed picture buffer 230 into conplete

mediq g oanbaRalt s thateiyludes tiafigiopeihbenceder Lo Ve data,
ai D ool oS, "

M R e A e P P Yy sl o Geoder

16 iHlb$tmtarinineFiKet2 odtpex engliaphjcdettixtiisclode ttegmdes of 8idek|ftames,

1). Int X | e, of El G .. oder 18 receives.. )
the sttt Bl F B Siebap il 0 T ngdend ot pfe with
the éﬂ%%{lﬁd]?_%etaﬁ%f)éifébdér&6WﬁMstfa%‘&ﬁih‘P§G@2."Edi a streamor a

nmedia Tile that includes traditionally-encoded

[001H5P64/ AT thifaexemPBGELG. b, velivot despdarddi rgcaivedi thg media object,

st andard. Bec e the exenplary details of encoder 16
ent S B el FoERed DSET IR BF bl TR bortiBns of
the hfalaudigedtr gt Hsediatd deeth bAABEnort hetsextetilel df Wideo frames

details of decoder 18 illustrated in FIG 11 may not

encasied cignihatmestie ohjach vHEcr ety meythawst aettienppf diecsisdia glgect,
entréé;t Hg\,'é?gﬁltgglgﬁ‘! i hl% d%CO({e.Otﬂé IR iglgdnégﬁioﬁﬁ( %MGemQIiia Fo'b@g{/ In

codaer recel ves t I a object, entr
this dego dntrgpyu dedodidpOumay SPendyodenodaseBrofimignapeaad ntn®n data
to identify portions. of the media .opject that are
assogRéylovih d fipampengn é?ﬁ]élﬁ leaying @e renygpinginogiongrof hegadeo frames

and HAESIBNGe0ed i n the nmedia object. After identifying
these portions of the nedia object, entropy decodi ng

[00116] t 15@apaydivecadthet dreodide nbithatedf for tacainsd afiedithebject and
dig object. In this , e py decading unit 150 .
possily ot catar froain et 50 Nt PGTPrnfsse operitions in a
vari&§ GV Als € F oMk BmpRe a i RBTBRES. miidcRideAvbdd deffence headers
remai ni'ng portions of the video franes '
that indicate general information about the media object (e.g., frame rate, sizes of
frames, etc.). Furthermore, in this example, the media object may include encoded slice
headers that indicate information about specific slices of video data (e.g., location of
slices, number of partitions in the slice, etc.). The media object may also include

encoded partition headers that indicate information about specific partitions (e.g.,

motion data, number of bits of data in encoded set of quantized coefficients associated



and notion data encoded. [00116] Depending on the

encodi ng format of the received nedia object and
WQEowsisidys ot her factors, entropy decodi ng uni t PAB0S2989/048506

performthese operations ipsa variety of ways. For

exanpl e, a nedia object may include encoded sequence
witththagerBiohhet.).| Adiikatateden eicadxaipl 06 MEIG. am, abepl debling unit

nmedi a object (e.g., frame rate, sizes of franes, .
150 gpay, nclugg arseaisnss dcaden deepdingerafpr &80t mednagr acutsr slggoding

I . .
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modBRI DeM GseshBadREodia cidt MgadiRel RieABR patsf O i métia object that
entropy decodi ng operation on sequence headers in the

repragedt encegppartitingheaders. Shfterddensipag theresti A ghapadieobpgythat

h

reprt R e RpSe  bufTHOEnSlach” Farf G HER RSN S AAC A i Forms the
entrepec detedinglopetibe an @resencédddepartittheriidaligts 06 tHehigpyp addsa @fcam.

t he nedi a object that represent encoded slice headers, .
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of the di.a ject tha resent encoded partition.
Por RisIgF s TOAH IR G0 1N e o WD g (15 GPh & eldige(@d in the
part?Rin8ehddri &) gdrRRAES PBitBNGeRE, Rapd fok Vo TRAGRIS a sequence of

partition header decodi ng nodul e 286 perforns the

videenfrarogsy inddeonicdig abpest.atTilsnidentifidagior meatidad 2% madyt then use the
eaders .of the input dia strea 00117] tinuing .
par 8 ST IR (PeRet oo R} ApROAG LafRR ' Rp"Y Tite
idenitigi@tidnf inGaile @88 M ihen, 288hé MaBhér ARYritbACOd O g/ ithniebard 30 tile
. may then use the decoded partition headers to identify
1den@ﬁ%@iu>éun9@r1@s 20 yiktilgfidanilcetipnorednly LA ase Herregpopist partition
' ¢ 1 | e 1
o RO o O Sis FML OPLAS Bty seovnceof
viddonfiiraet thalt ard td Ibe deasdedtdsdnframagler B-framee naftat €lcadentification

modyfc f;{;%'é rlllfi?l%%ié\éie% b s> H&g{dg}{i' fagleg 'meguig, 288 Tay generate tile
desdrPEiBh | InkRhtion BPAH &c£8F ARY t AR WYRe 8&%&3}’ thdntiBRed tile

activity naps to generate a conposite partition
desauptibw i fprmaEtmn, Tiel tde iddsmipiibn cabiroatiomginbwti3s neyidertidivation
' e manner described above wif.h r rd to tile
moduffo i PRCBRGIF EG aF eBCei0 Hia 9telien SR feh dat ppin
[0ormgul e 2PRen HREJEMFIEAGPARIILR TRRM HdstilaRifRa thy bAd of BRre sets
to identify one or nore sets of tiles of video franes

of tilgs, pertgmgudate deadding medult 2afweayt Hatt cashdranas, pplietbo dattopy
decoad?ngpé]g];errg!tgro%sto %BchBéI{croggEF S’artiﬁ\éﬁ filat }si vlvﬁhlh gl%% io ior%eaéfi R0identified
sets of tiles. In this example, partition decoding module 290 does not apply the entropy
decoding operation to encoded partitions that are not within tiles. In this way, partition
data decoding module 290 decodes a set of quantized coefficients for each tile in each

frame. Because a “fragment” is a picture contained within a tile, partition data decoding



nodul e 288 identifies a set of tiles, tile
identification nodule 288 may generate tile
waele®onsgaes on i nformation for the set of tiles.PUi/K8200$91¢48506
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coefficients associated with a current fragnent. Next,
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fragmeﬂhStqﬁ@dmeefOnﬁfgﬁ%%& a fragment reconstruction
constructed fragne

ul e ner,at e
0003800 o 8t T P TRECRA DR AT EHEDES) SRBRAG W atomre
impRERAtgibh \oF (feb@cgiffﬂﬁt illasehtédén FIG. 11. Initially, entropy decodlng unit

150 receives a media object that includes that includes encoded sequences of video
frames (310). Next, sequence header decoding module 280 in entropy decoding unit

150 performs an entropy decoding operation on the sequence headers in the media



decoded residual fragnent. Fragnment reconstruction
nodul e 300 may then store the reconstructed fragnent

WO ni0d/15882&er ence buffer 298. [00120] Al t hough nRET/US2009/048506
illustrated in the exanple,@f FIG 11, decoder 18 may
include a frame reconstruction nodul e that

objece (Nt Next, slico hipddet defodimemolinlenS4r mgyrant Ehe&te@b@ﬂl pammon
ref erence buffer 298. This frame reconstruction

headggy, tq,dentifyethe Jegatipny 9f 8}59@ rhsedsh within, thermediy OPRC‘F(%“) 8§hce

el SESOTE DG 10, FRTPHES LA AT S, 510

Partftiomv\hdsvalet de&ddam matduteg 286 reage tphanye tpedabdah shée hbalers to

rnate [ atlon of. decoder 18 il trated i
idergfocagont ¢f DAy hedhe wiin JBE o tiegC 10 Piten, Beader
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sequences of d frames sequence header
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identiGE Qi BOtiID €t @dmarﬁ@sylnts%@uetnb@ stegosteflaey ﬁmz) ORs discussed
headers to |dentu;%4the | ocati ons of slice headers

aboyg, ttHe rideidicaen anastyjed®s (maypse gl vyawth o4 dbffeigat sxghpigues to

1denﬁg§g géécg gg ?%i g?iyvéar ?EI El%g (r(:)? ﬁnee;% ngg g)tg aere%dﬁ ésc eIn alternate

impleaentdtien, tils ddémificdeaoaedulsl 188emine agdeivs daca uhdemthcﬁ;es the sets
| ocations of partition headers within the nedia ob

of tifes pgyaratpion Elaeéwdpﬁe%lla@% éféle é%ﬁnﬁgcwgd%%%ﬁvy ﬂlﬁfé s data
to 1@?&??%6'&'1& ﬁfé?% (%e Qéhul%ﬁ e&fsw g@g}am OO;@%} tile

partition ng no ecodes t
idenitifieaianf medulp A8 8 |1de|ndﬁem&ﬁctetssqf tﬂesL Blel ldemttﬁdatlclatnodnle 288 may

d 288 th d [ ad
endTRiG G A0S BFOTRBS 1y gect,pebs denihed S ot gn Bades
[001253] Vi deaydxk aﬁ@ﬁt&ﬁz&)‘ca &e%ogﬂngcﬁﬁﬁﬁﬁl ab@V&colldsl @hose encoded
i dentification nodul e may use a variety of

versgfingsfod mﬁttlm@M|ammghmdh¢ @dmtlﬁﬁql/ tiket(320f A4 ¢ essult@f decoding
seque

the e LT o Pl A FudROENRS Bhp Haitind RBFFE 200 Baf Penerated

sets 2FGuamyzet @oefficeentadssodiftad withddicRtcas flaf@ese! OME pattithm data
separate fromthe nedia ég%eCt Tile 1dentification

docarbRiune 2@82?1%@6%1@5 tth snepsed vewionsenlt theypasttiensepattitiogsdata

N R L L
identifficet$on ihfdrmatm‘ieﬁﬂ’il]f ), @at itibndssodpticn i2B88maryn gEDEY BB80).
' ion for each of the

e e )
(00K 24kt | £ e Eiltlé) Qé&tﬁ%@ﬁl{@@ﬂﬁlg ap @mrzelrryi\%watwn of buffer fill
modR@ 82 ik g 1ef) 1‘3 b oS %&h@&s '?f?[g L{il%l%lgguf@é?g odesy B&Pﬁ&formmg this

encoded versions of "partitions that are withint
opeiatiemtbiuffice i1l nddade 223S6)ctivély aatsras s fitameotasiemblyi mgdu:ldne

oded .versi on of partitions artiti da a
100§ o gt e o tiGe REuhuk speitieRBE L 0 dhplSdwtrers 24
inclg®ethldChankS ASBPGnatad met ﬁbecufftﬁ@geq%e%ﬁgﬁefﬁays all SN ERAffer

partition data decodi ng nodul e 290 decodes t he encoded

fill wedgl @Asto gtcankigugsapmpldto framepar displap butfatsabo, B1, and B;. Thus,
when buffer fill module 22 uses the exemplary operation of FIG. 13, it may be

unnecessary for decoding module 18 to include or to use frame reconstruction module
162.
[00126] Initially, buffer fill module 22 retrieves from a fragment buffer a set of

fragments associated with a frame Fy (350). After retrieving the set of fragments



decodi ng nodul e 290 may out put the decoded partition
data, notion data, picture identification informtion

W@ 20001158428 and til e description information (" TBUT/YS2009/048506
(330). [00124] FIG 13 is Oflowchart illustrating an
exenpl ary operation of buffer fill nodule 22 (FIG 1)

associateat witle fhmagne b e filt modile@2ajetdennlides mehePder MARIFy is the first
performng this operation, buffer fill nodule 22
framgr¢feasenyeicy oh¥idso §amss f354)e reassenbl y modul e. [ 00125]

[001(?1 acc orlgﬁ?l;‘f erﬂ‘l‘l ttﬁbd‘il[% f“ g@t@pzll}]lﬁeso@%f ?’%fn@ IFXO% thd @{st :H%tme of a

pl ay s 24 |nc ree ers:
SquBﬁCe dheidesefrahes &S bff 882 )b bhiffer ﬁllrmyduié IZQV\wht.eﬁfeach of the

fill nodul e, 22 to reconst anes in .
fragyicais AP B2 e Entp i F g SR byt tppiite cach of
the TRHbRS 2R0HEER VPHERETR) T PALRUBARORL WEH bukfr At o,

may be unnecessary f ecodi ng nodul e 18 to includ

buffor ﬁtldnw@ée PP amay necibadtagoent alenivbention lnmmm[l@oemegclated with

l.ni t 22 t f
the il Pty e deperifop, nfp@AnaT hSoSERT, WRIRS fragments
Buffek oATe n@ﬁu(@@@) maPfthél uk€thid ®bafighs hRlicedd &f the tile description
fragnent sassoci ated with frame Fx buffer fill nodule

infoprpatgfut te ifenHEs ANHNTHE? locations VEhin BulfereB st frame of a

[00&%@“9”02\5% el rﬁ&{ﬁﬁes%z(ﬁb@s th%:gc%'tgn%]oﬁulgfg fﬁﬁ[d I})f b Puffer

determn
B(xQf mod 398 56)e n& frerofufitir ddombdwloes c(opl\éEﬁile aSntdh DF butfaf B4 3) to
fill nodule 22 wites each he fragnen associ at ed
buflgy Bior matre dSPIBOUHLES a}ayshépi%y hg)coptgnigf byf e drermt o (359).

4 f
T TN
22 rhayf erenfant thenadive & 223 G0y Budter filenddudg @2 ntay then loop back and

rtrie RIS (oo BT F 0 G0 BEFORS PHIEY Rirvesyle 22 has

1ncr@1§§196&1 at earrw i1 nlodglcl 1RAQIRALS fraBHEAS ﬁss%bla{edmﬂy ﬂ{% féne that
may th en use the locations indicated in the til

follcufe@sfélc ifptieghatibufier frimiasiyla 22 preeiously pddgeige dmpllaantelffers 24

atio t hi n buff er X 1 Next
00487 ot eI g FinB LR ot PR ra R i e o
not tHe fixwf fr@mhe Bf L6¢i)ent®df 3ked 3ables (ANOCL BELK @nfféﬂ fill module 22
nodul e 22 copies the content of buffer B c nod 3) to

writpy e4cdir ofghe dudgmentsdassgciategq sypthathe frne £8 torapp@pype dgcatigas in

n ent of ff r S
buﬁ&o o 3 fge)? e@?f%e con (?&élrlé % %Bbeg? ééa‘?h %fc%?%agments
assol@mde?ni) witlp tlfeff&rmé FJ.( to thodpp@pAte mmatlbm:mdjﬁfet Bi:hga madispay unit
of 60 Buffer fill nodule 22 t hen | oop back
26 may ﬁa@faryl E%\ffecornF “165&(@@1 aved v $ EnispRy (g3 has
dlspﬁgfégLﬂﬁ’ee {;I{te(ff ‘ttl%ffelr Bg? L IF(S 2)? Hul¥es flINGL&ITE Q@e[ﬁaqucrement the

rieves fragnents assaci at ed
valugi dttht(BéO)‘ r &wtfet Hak nfodlileo® mayethfen dowp bhek abdifréteicvd ipidtures

nodu| e. 2 revi |y added to display buffers 24.
assoftﬁgef’z‘ﬁ h %ﬂ‘%ﬁﬁé’(g@er hand, if buffer fill module 22
[00139] er m N&ste ihatvhilkanR d Q%Idsﬁrdq&iplélﬂﬁFfG r 5% withaeRr&fce o three
sequence of video frames ("NO' of 352), buffer fil
buffarsdopasatims may exist with higher numbers of buffers.
[00131] The techniques described herein may be implemented in hardware,
software, firmware, or any combination therecof. Any features described as modules or
components may be implemented together in an integrated logic device or separately as

discrete but interoperable logic devices. If implemented in software, the techniques

may be realized at least in part by a computer-readable medium comprising instructions



wites each of the fragments associated wth the frane
Fx to appropriate locations in buffer B X nod 2)
W@ 3@nss426 ter buffer fill nodule 22 wites eachCDUS1008048506
fragnments associated with e frame Fx to the
appropriate locations in buifer B Xno d2), display
thatumhbn 25 ecmyd, diesfoiray dnbeorcowte bl tif nivtiidderdeBeribeld) abed. The
2) (364). Once display unit 26 has di splayed the
Com@BWf E5idable mpgeiyra may ﬁ@rm\gartrﬁfoﬁ SYMPYief Hregram prodpgetyhich may
r HRO
incléde E?CX %gg nrgé}&? Is. I"]?]oo %e{t?l)re?ilg\%h% rdrﬂse random
acc@s smemat;eo(R\AMh §u|chmis FsynﬂﬁBﬁ)@us Ei@ﬁ)atfﬁ@] rddabm tahehtss memory

ol bt e B FoRktial etk RR A
elec[ﬁtﬁﬁ? r&as%lebpfsgl%ﬁﬁnabﬂeo%aldmﬁ lﬂ%nt&g; fmﬁgu@mﬁ GIA S Hemory,

herei n may be T npl enent ed har dware, software,
magﬁlﬁmmza ppticad ﬂa@rqtor@gﬁrrmedam |amh thenbke ofF he wnfqelas @dd;@onally, or
It cri bed or, co ent S | enen i
4 e‘i“& L hemay e& 9&3 geed P X d“e?}P% er"iﬁa%a?;g F%E?%ﬁ“i}lca ton
medaﬁn @l 3 Ghde€ o b'émhﬁlhi%ﬁ@p eé@éoﬂn&hé aghCofdamheesns bif data structures
i npl enented in software, the techni ques may be
and s Paryeajacsesseéaead, and/paerccwipd Ry 6 SAPRUEE - r eadabl e
009, U SRS A, DOSELHR TSN BE ol EXBRU ks onc o
mor&’hﬁglw ngttaé iprécessdad (B SPBd igtimratayurhosenmiasproodssers, apphcatlon

nput er rogr am pr odu t, which i ncl ude packa
Spewg% g}tf?géﬁté cirREtsddmptitle lekdéga%z@m@%d fogie areys b g&er other
cquivBRACTBLAES §r Hﬁ%f&lo%ig%u H}?hAgcz)réﬁi GHERNEHS E}%R%%M as

random access nenory onfy’ nmenory
usedlparemangt ricfoe to andoitha boegsngrenmtyre ONMRBAMer structure suitable for

1ron:| AN, Calf llﬂ\{%%‘lq%ﬁ]@ﬁ%? 9@ ﬁﬁ%ﬁgnalgll gplr %SF 1%12:1 ge m)asgects the

fun&foﬁﬁlﬁg%egﬁri:ﬂea hefdfl rﬁa@rebé ?Kﬁldeahﬁltﬁlﬁ RBIcate8 Software modules or
dditional 'y, or alteérnatively, be realized at

hardveaa@ moidnlep gertfigyyedafoe @mmdt@randeiadtabn@ og retneraed inoncombined

um t.hat, ¢ or conmmuni cates code in the form
Vldec?fenC d;]{fiu%%derﬁ(géigﬁﬁaata structures and that can be

[00183¢ €S s ed/arioaadxampid/ idipl@xatationd Haye dee0 ApdLtiBed. [FOP3Zhple,
The code may be executed by one or nore processors,
implementagionsy haveo bepr desaibgi tith greial to pyidee Jwres. (Bsr&@yer the

o BTG BAORSDS (8TFELPEES 30 AL AT SRR or

set af rayﬁec(uEPEAsﬁa,geQ rasofiber aegqtiil V@dnmim atnalegarrhinaebz afapture rate.
iscrete lqQgic circuitry. cordingly, the term
Fuﬂgﬁﬁr%%s%hmlqueésf%%@% %tilcﬁ 3%99%&6@14@%5 sﬁyl%rﬂ frgracs using

fragﬁféﬁﬁ%p %e{?&eﬁ&r 15'1%&1%5%% b%@ﬁ’ Pﬂfngﬁ[y &éSEHGédJﬁlethé lébﬁt%?ﬂ & motion

for i'nplenmentation of echni‘ques describ her ei n.
comppnsation toding téchnsope Hspfeed:rsthetttw off dragticotagy retftyrence pictures,

descri ped. herei y vi ded within dedi cated
15 AR P U SO GR Nl VAP THOTEN B OE DI TG G speh as for
scal BIAC ek NenRANELrEleE 06k (he, 1iker A&“o@dhﬁglryaﬂﬁduﬂlﬁ %hogﬁléb' &e@rcuitry
vi deo encoder - decoder ( CODEC) .
described herein as performing motion compensation for a current tile of a current video
frame based on one or more of the reference fragments, could alternatively be units,
modules, or circuitry that perform scaling or edge enhancement (or possibly another
video processing technique) for a current tile of a current video frame based on one or

more of the reference fragments. These and other implementations are within the scope

of the following claims.



[00133] Various exanple inplenentations have been
descri bed. For exanple, inplenentations have been
waele®ensdsesl with regard to video franes. HowevePCT/UB09/048506
foregoing description and f9l I owi ng claims may al so be
applicable to video slices or a set of consecutive
images as froma still «amkIM™Sat an arbitrary capture
rate. Furthernore, techniques for encodi ng and
decoding sequences of video franes using fragnentary
1 p@ﬁ@ﬁﬁ@cgﬁ%bghgs have been primarily described in
the cont ext tion conpensation codi ng techni ques.
Howewmg, refetemcel ﬁegméntﬁ cagpesib@rideo ditenescmtqul withua eg,of tikes

descri bed herein, al so be used in o her processi ng
Of VO EBHION ¢ £ STUEHEST SHheH sy BPOG AP hgIc iadlsetof fics
repr@&ﬂﬁ%ﬁ%bf %mbﬁsefolr kHeSes REGR! HUBG Y me @ units,

nodul es, or C|rCU|try descri bed herein as perforn1ng

nntpﬁrfnﬂmogmmﬁ@atcpmelﬁ&atlom fararquanent tile loé a ghrrentidaodrame
vi deg frane nor e of the reference

vasct] Sl 267e BTG T RRaPN e PIel be uni o, modul oo or

C|rCU|try that perform scaling or edge enhancenent (or
possi bl y anot her vi deo processing technique) for a
curlhempethod of ddgimgl.current vi deo frame based on one or

Plin IS LShEHE I &- [o.g?t%&%sthe A Tifihe %gt o‘%‘tf‘%“ owi ng

nor,
i npl ementations are w scope o
cl avteei oAl ivBhod furthermedrhprdses anqamascalgz idedtifyingghe set of tiles;
reference fragnents conprising video data associ at ed
andwith a set of tiles of video frames in a sequence of

vi daRrdik %ﬁﬁ%ﬁraﬁ%‘%@éﬁéxﬁﬁﬁg”%é& sfm%? Pﬁ&& of tiles

represents a s tions e respective
vi deo f ndmtifyiagd sq:teaffaomm regtithatsiio ﬂaahmfphfnﬂdw tamtgrand

current tile of a cur ofr ased.on .ane .or
ot orech St ot o o Ean o ek H1Ga " R i ¥ one
cl Qif Melvid W @iRedSukh haf errtﬁ@tncmde§tﬁead&ﬁrﬂea%@ct&qcmet h

the tiles in the set of tile wherei n the net hod

f umetigions ofrtblplgwg oeamoéﬁmvl@favl ﬂrf}mcrsobéudtnaftwomg of the geesn awf of

ti ltl% Ylg g | S er}e %%)Jt or‘r?t | C?‘rhaé{weg)é }t{é)]f.n g&%e 1(26nt1%16ctl sets of

paratm'zd mﬁnm oFaefer @ﬁestdfehe/wde@frﬁmanes, and for each
gi ven one of the video franes, identifying a tile of

the given one of the video franes such that the tile

'”%%%%&&m&hﬁnhﬂﬁﬁ@ified set of active partitions of

he "gi ven one o he video franmes and partitions of
t hevigiair perdoreniof niotien compenshtianesmprivas gateeating-d edit et
with activ 1ﬁrtluons kp t he |dentJf|?d sets of
fraggieps %O%QFE P dhgcrengtifeet thineuredt vidpe figmgednd r anes.

wherein the method further comprises:

extracting a fragment associated with the current tile from the current
video frame;

using the extracted fragment and the predictive fragment to generate a
residual fragment associated with the current tile of the current video frame;

performing a transform on the residual fragment in order to generate a set
of coefficients;

quantizing the set of coefficients, thereby generating a set of quantized
coefficients;

entropy encoding the set of quantized coefficients; and



3. The method of claim1l: wherein performng notion
conpensati on conprises generating a predictive

WO egiesaes8 associ ated with the current tile of PBEEUS2009/048506
current video frame; and rein the nethod further
conprises: extracting a fragnent associated with the

current outpustirfg thenehithe youme s @it sevo fip@anfizearn®eflesdntgast faet of a
extracted fragnent and the predictive fragnment to
gemeqdia @PIgcty esi dual fragment associated with the
current itid& Qhnlififs MY Mh A1ERnt D Bl BeRkain
transforlrr\];elcr)% Cﬁﬁg eS| usgf(%q'uaggnzteee%tcfolén or dggr etég)vge Chafing
genenatoescajuaetizadfsccafefobffaiant s; quanti zi ng the set of

coefficients,. thereby generati a set .of quantized
coef {1 CIPEHPERINGAD 5y el Ao 5 A ROSBE IBerg AR5 get of
cobéfifelARtiA ordR AP MR b B8cJdBE r&uaPRY RO 0ded set of
gquanti zed coefficients as part of a rredgla obj ect ;

i nver se guaatingd rgonshaictedtfragieguasmg the grasioasiveifsigaensand
there eper.at i an i nverse quantized set of
cozl??géépg?dw@slaﬁ%l:}%@}ﬁnhﬁngn inverse of the transform
on the ispfRpIk Ruankied ﬁ;%ghle@tffoﬁa@fafslaCﬂe&mé@elﬁragﬁfedter
to generate a decoded residual fragnment; generating a

reconstructed fragnent using the predictive fragnment

4 andfh%hx?etﬁc?cfééfgﬁ%nffy dual fragnent; and storing the

reconstruc ragment for use as a reference

f r agreesih pedormiihg mugivh ocmpénsatiai eorpriseh gemiratinger frodintivy

not i on conpensati on conpri ses generating a predictive
fragﬂwatg%ﬁé%at% WR;the eyt frlrf? qfilee qirsnERides fiemepind ne

cureitin Wedganbd altBrer g&ﬁ%‘xéglég:r ein the nethod further

conpri ses. receiving a object that includes a
set of dedcaviassowidatageontitahincheles asctexftlataiascoted Wigh the

current vid frane; .generating a residual fragnment
ba§8ﬁelﬂ}ﬁﬁ? Hgt%g&m%'?t V_(’j%tog,?a%i ng the predictive

f ragmentyeaaghid e rdsRBh O mdnt BEHEBRNL thOs@6NEdat e a
reconstructed Tragnent associated with the current

tile of using thwpnedistivyragocerfteadihe rasidual Siaggentie generate a
! eCONSLLUCL e, S APTRALIALA iBERRRLRUR i BN &M ideo
frame; and

using the reconstructed fragment to reconstruct the current video frame.

5. The method of claim 4, wherein using the reconstructed fragment to reconstruct
the current video frame comprises modifying a previously decoded complete video
frame such that the reconstructed fragment is specified in a tile of the previously
decoded complete video frame that is co-located with the current tile of the current

video frame.

6. The method of claim 1,

wherein the reference fragments are interlaced; and

wherein performing motion compensation for the current tile comprises
performing de-interlacing motion compensation for the current tile based on one or

more of the reference fragments.



5. The nethod of claim4, wherein using the
reconstructed fragnent to reconstruct the current
wa p@ensfseaame conpri ses nodi fying a previously BEDUS®A/048506
conpl ete video franme such at the reconstructed
fragment is specified in atile of the previously
7. dedideskteangt @dim Vivdeecih tamacthbdfuribsr e@npmata@ang\ftnerburrent
..the current tile of the current video frane 6.
videgetansibssyedn tjonyideo fipasseingihe srqupnaesf afce lfamf@ﬁéﬁ@% 05%

opeﬂfaHB&‘E AERYse tﬂ@?raﬂfé%%‘o@ﬂféesre QT BE {404 Fgfegompensati on
or e current tile conprises per orm ng
de-interlacing notion conpensation for the current

Q tile based on.one or nore of the reference
' frébﬂ@ﬁﬁ%“ﬁnp“ﬂﬂg met hod of claim 1, wherein the method

furtBREere® Hﬁfférstﬁ& s@(qgé RErbhte f%éﬁeﬁf&tcoﬁi fgfvrid’erﬂiladata
bet ween two video frames in the sequence o

assofratadesitiag sgant tlletsfof ardeo pﬁemms il A sequengrorioade frdrecsf whemsin
quence of video.franes.. 8 A device.
cact @5 Rkt QETHRRSEHCR P r P RES opa s Sisen
franfek @@dveNt s conpri sing video data associated with a set
of tiles of video frames in a sequence of video
f r drfetiongeainsnsntion nitthat ejfprmsygotien campansativy for a current tile
ofa cﬁﬁéﬁiﬁ&‘etosfrﬁnew%%%ni% e B%B%etdf‘%ﬂesr &Enctef}?a eCt Ive
ramne; on conpensati on un at
perfornms notion conpensation for acurrent tile of a
current video frane based on one or nore of the
9. refldedryiscp %@ﬁ%ﬁts 9. The device of claim8, wherein
t heifeitif 1 tcuh'eh ileSs GRIJACALEEGH the #Jés tlrEﬁletsbﬂ SRk the
set o ereln the device turther conprises a
ti Ivdlercde ﬁtel cfelvwatﬁumlmr ru:onhphssestahdb ideotiboxttongaddufe that
i den he, set s; and wherein the tile
autof‘t?g]ﬁ?hf’idglétﬂﬁ%ﬁhmﬁ%l rises: a partition activity
MOQHeleih ARLtIE GRAkEL RS rRoRAL cdhpr@li ve partitions in
each of the video franes; and a tile construction
nmodul e tahattiticngactisdye mogukﬁéhﬁt@mtlﬁfes @ bt of iadlexs [fartatinms n cach
|dgﬁ |f¢$é %.tll f the given one of the video franes
Bonddeq Kames A4 nel udes the identified set of

active pafl¢ bdsnsaﬁsucﬁi‘ mbide Giay,&0r &RE gbfentone oY tHdeoddor fediess,
and partitions of the given one of the video franes

t hadengifies @ §lq dbe siyemprhofbe Vidso prames sPdnbat the tilgdncludes
| depu fd %je}dss%{ Sf ac&ftlvgﬁgtltﬁ’lgnsogfr th givgﬁl Bn@bt AL MLeo RER s Ahd

the vi
partltlons of the given one of the video frames that are co-located with active

partitions in the identified sets of active partitions of other ones of the video

frames.

10. The device of claim 8§,
wherein, when the motion compensation unit performs motion compensation for
the current tile, the motion compensation unit generates a predictive fragment associated
with the current tile of the current video frame; and
wherein the device further comprises:
a fragment extraction module that extracts a fragment associated with the

current tile from the current video frame,



10. The device of claim@8, wherein, when the notion

conpensation unit perforns notion conpensation for the
w@epass428 i | e, the notion conpensation unit QePEr/HSWE9/648506

predictive fragnment associ Qged with the current tile

of the current video frame; and wherein the device

furt her aanediil¢ Sasusea tieragaend fragiheacind e prdidties fraghent to

extracts a fragnent associated with the current tile .

f r GRNEAE adgyidw fragmapiorspecied withdhruranhile af dhescurreat video

extg.aet ed fragnent and the predictive fragment to

generate a residual fragnment associated with the

current athildek tefnsfoma uwnitrthamnerfoimea trhnsdon omthel rog#éual fragment

transformunit that Perf rns a transformon the

redt 8‘[9%“?%%‘6??\5% SqtR 8‘?95’8?161%’ generate a set of

coef fi Ciqfhstizafiofl URahl &t RBntTRY WSl BRlocHiatt, 288t e

set of coefficients, thereby generating a set of

quaanérateni ¢etbf fedndimed cocdincientsr opy encodi ng unit that

entropy encpdes the. set.of quantized,coeffici.ents, an

out put* ABAUNEN HPTBE i thar HEOR B in s qE ke

quaptffierdtscoef ficients as part of a nedia object; an

i nverse quanti zati on nodul e that inverse quantizes the

set of @uantnuB@delsdhatiogfrat the criFayengodrsist aft quagtizad

i nv . [ .of. .coefficients; an inverse

trzgﬁé lolre%%aaﬁitptaat%gg?&tgéarébégﬁh an inverse of the

t r ansf oramimverdchpiahtingins encglubnthatzedersequantizeakd §dtofent s

in order to generate decoded residual fragpent: and

a mydiizsd cpgffickaisethaicdy eangralingan nyerseduantizethash ot usi ng

the pirefi,gti ve fragment and the decoded resi dual

fragment, wherein the reference buffer stores the

r econst rauctedsef trangfoemtunitdhatpsgfornss @ neérse efithe transform on the

fragnent. 11. The devjce of. claim 8, erejn, en, the

o GRS S OBt Buin s B » domissfdash

forrdoRRnEWRg ent tile, the notion conpensation unit

generates a predictive fragnent associated with the

curr ent athodulethat gencratesreetgconsirdetod fragment using thipredictive

gp%@devh%gn gtggg%%)ggd%\es%gf t?ag%l%n?,m that includes a set

wherein the reference buffer stores the reconstructed fragment for use as

a reference fragment.

11. The device of claim 8§,
wherein, when the motion compensation unit performs motion compensation for
the current tile, the motion compensation unit generates a predictive fragment associated
with the current tile of the current video frame; and
wherein the device receives a media object that includes a set of data associated
with the current tile of the current video frame; and
wherein the device further comprises:
a decoder that generates a residual fragment based on the set of data;
a module that uses the predictive fragment and the residual fragment to
generate a reconstructed fragment associated with the current tile of the current

video frame; and



with the current tile of the current video frane; and
wherein the device further conprises: a decoder that

w@emenst4es a resi dual fragment based on t he sekPCD1S2009/048506
data; a nodul e that uses t predi ctive fragnment and
the residual fragnent to generate a reconstructed
f r agmenta fassochabmtywinbdult fiext ass tlenteconstracted ftafment to
current video franme; anda frane reassenbly nodul e that
us EConpEuGt hegvsieptideriftiMagment to reconstruct the
current video franme. 12. The device of claim 11,
wherein the frane reassenbly nodul e nodifies a

12. pr &hicalgsicy oflelama étl, wlommpih eheframe emsfendrie nedole mdtafies he
reconstrycied fragnent.is specified in a ti of the

Dyl soigH CRBiE e oG fhse e peltugied Fpdnen

specificd RGALISEf WeldleliB@&1F L8R cdrhpiBteRiddoantiihb LR o MbGRRY
frame. 13. The device of claim8, wherein the

withy the eniserd ¢ild plaerewrent ardsoifraney. | aced; and wherein the
notion conpensation unit perforns the notion
conpensation for the current tile by performng

13. de-Thatdevicaer piginL i on conpensation for the current
tile based on one or nore of the reference fragnents.
14 wWhergin hevietesense fiapmicnts 8re ifrelaesds atthe devi ce furt her
co ' {- sqr . Cur Al
fr st S P Ta AR cRRASIAR ol BT R T E R RO b R

the stirchaotifertgpesfoaningaletintetlacing aptioa tcompensatiom for gl@aseirtenetile
frame rate of .the sequence of video franes. 15. A

baseqleap Qg o gse PEthsgetersnea ffagmets-st ori ng ref erence
fragnents conprising video data associated with a set
of tiles of video franes in a sequence of video

14. f r dibeslevisbef elamm 8aghertinlthe devitehfartbet comiprised & post-processor

represents a.subset of partiti.gns.for t respecti.ve
that TR s AT e Bl iS5t fRE HEy BRNERCE of Video
frankRAP IS 81 hiPBpdrAfonto GitrERB thd frdfe Rite 6F B EERBAcMV A8 R0

franme based on one or nore of the reference fragnents.

franks. The device of claim 15, wherein the device further
conprises neans for automatically identifying the set
of tiles; wherein the neans for automatically

15. | dentiéisd danprivengset of tiles conprises: neans for
identifying a set of active partitions in each of the
vi dewns fsEsingpigrapeafiggments coraptising vidgo datgaswstared with a

set cgjtﬁgsnoquj?c?eoq{rarﬁ&qn \éisg&%%néé 8 %deo ﬁaﬁl.&, @vh%}c‘eiﬁ Qﬁhgilé/ filthe set of
tiles represents a subset of partitions for the respective video frame; and

means for performing motion compensation for a current tile of a current video

frame based on one or more of the reference fragments.

16. The device of claim 15,
wherein the device further comprises means for automatically identifying the set
of tiles;
wherein the means for automatically identifying the set of tiles comprises:
means for identifying a set of active partitions in each of the video frames; and
means for identifying, for each given one of the video frames, a tile of the given
one of the video frames such that the tile includes the identified set of active partitions

of the given one of the video frames and partitions of the given one of the video frames



one of the video franes such that the tile includes
the identified set of active partitions of the given
wWoe@onsssehe video frames and partitions of thePi/usI909/048506
one of the video franesthat-are co-located with active
partitions in the identified sets of active partitions
thatafe @t-heitcdnéth aofivd pativiomian the idomEicdant offaet e partitis of
current tile iis co-located with the tiles in the set
otheg pngs gfdhe vigloo frames:q@di ce of clai m 15, wherein, when

t N&, BN $hdf QifrcREIE R #’Holbgat@%ﬁr{h&ﬂl@@%{‘ﬁ%tsbﬁﬁ &) forms

not1 on conpensati on r the current ti nmeans
for perform ng notion conpensation generates a

predictive fra t associated with the current tile

17. fe'q‘ﬁéieﬁlﬁFPgﬁ]tﬁ%\]/nﬁ eo frame; and wherein the device
f UK RSN GORBN ths ﬁ}%ﬂﬂﬁ%@fi@rf&ﬂ{mgﬁfoﬁ@ﬁ tbi ?er@aﬁia AIFRIMns motion
associated with the current tile fromthe current

compr:@@uom fartks curessantlef the nugsing @)rtmefognmg aetma compgnhipn
dict f . i dual .
eondti bR RSE SRR B SEReY hah QP FBROTh g video

franybfi€nt video franme; neans for performing a transform

on the residual fragment in order to generate a set of
coefheran drdevicrdmercompeieint i zi ng the set of

coeffi cien b for IRELGRY SRR ngkgc&teag&nnhgtﬁl? ARGk [ #Efom the

coefficien enco

qu&ﬁfrblitadddbdﬁrﬁd: cients; neans for outputting the
entropy encoded set_ of quant| zed coefficients as part
of a medi@npHreeng thearackedfragmeat ¥l §e armpdiciva éragWént to

S e?eﬂérat% YaRtibgg q}rgg&%ﬁtf ds?dc‘?z%(? ith MR &RYenBERF é aﬂreﬁpwdeo
coe

i nverse quanti zed-set 1 cients; neans
perffaoreyi ng an |nverse of the transform on the |nverse
guanti zed se oeff|C|e %s in rder t 0. generate a

dec oded "1&4? aﬂer F%‘&ﬁ@ﬁ’fans g Oﬁé syl T 1 9fgerto

%@H@rﬁ{elﬁ%ﬁgfdcd‘eﬁw@iﬁ usi ng the predictive fragnent
nd the decoded residual fragment, wherein the neans

for st ornnénlgs fqrelug@ttzmg the setrfaeficentss therabhgenerating a set of
reconstrycted fagrrent for use as a reference
fr gblﬁ%nzt LFH(? devi ce of claim15, wherein, when

t he Weamﬁeaflﬁ) for&ﬁfrﬁpy #Adagingakd &1 of quantized coefficients;

means for outputting the entropy encoded set of quantized coefficients as
part of a media object;

means for inverse quantizing the set of quantized coefficients, thereby
generating an inverse quantized set of coefficients;

means for performing an inverse of the transform on the inverse
quantized set of coefficients in order to generate a decoded residual fragment;
and

means for generating a reconstructed fragment using the predictive
fragment and the decoded residual fragment,

wherein the means for storing the set of fragments stores the

reconstructed fragment for use as a reference fragment.

18.  The device of claim 15, wherein, when the means for performing motion

compensation performs motion compensation for the current tile, the means for



conpensati on perforns notion conpensation for the
current tile, the nmeans forperform ng notion
w@orepassas i on generates a predictive fragnment PCT/US2009/048506
associated with the currengyotile of the current video
frame; wherein the device receives a nedia object that
perfoiging @esiod cdaipetfatidapenc@asos p@tirdvirhpmtitassiciat@ntith the
tile of the current_video frame; and wherein the
currgighfile af thg cprent VidaeFaass: neans for generating a
e R e S B O 38 Ry Rt AR Rt
withcthe cemtntttild ef o ctent videodritmeyiankko frame and t he

residual fragment to generate a reconstructed fragnent
as SPKEFAR e (\%%fcﬁr%’t“ﬁléer@ PPEANT-tile of the current video

frane; %&Qnﬂﬁﬁ@én&ﬁﬁn@@hﬁﬁmﬁ@@%&%%@B&kﬂ%ﬁ&ﬁﬁﬁﬁBﬁ&ﬂﬁﬂt
to reconstruct the current video frane. 19. The device

of cl ai mnck8s foxtweingithe priedicreafragmhent agsicragedt wigh the current tile

recanstructed fragment to reconstruct the current

vt SRt Reet RIS Pt PR aCTERLRy bitEh g S Bl piEtapstructed
Vi dR@nichfiBoGMeN withahe &ltent BRAUTIAG iR VidEQ@aRRL ardS
specified in a tile of the previously decoded conpl ete
vi deo f rmegses frasingshetscomstacted figRment thaceomptiegs tha qurgent
of t ent video frame. 20. The device of claim
15V&%§g?%§% the reference fragnments are interlaced,

and wherein the neans for perform ng notion
conpensation perforns the notion conpensation for the

19. curlhenievies peclgmn hgrtRarein e meansperyiginsgesentiyeicd Eragment
to ré;cgﬁ%qﬁ{e%Icaﬁeﬁt%déo%ﬁyﬁltbsmeis?k&%ﬁggﬁ@ecs&a%ﬁnﬁg@e RIcE

e reference fragnents. . device o aim
franfeSuchviier diemre¢dnstraaed fregrhenttihagrecdedpr i s&sofrtkapisvionsly

addi n he current video fr bet ween t vi deo
et Bl VLS BERS MMt e G lobRaT s b Bl Bio e Sgurpe
vidddeined i on to increase the frame rate of the sequence

of video franmes. 22. A conputer-readabl e nmedi um
conprising executable instructions that, when executed

by -one, or re: cessors , cause one or nore
20. pr ﬁg?gglrcggfglgmgtrl%re reference fragnments conpri sing

Vi ddRréatid rafesart dtagheids talt iatesRteddbnd i | €s of video
franes in a sequence of video franes, wherein each

ti Meherain theemenas fofperformngragiaisempsnsptionpsefprmas the motion
comﬁt@és}llﬁigﬁ ?cﬁl%hé wne%pﬁlerbgg%%%%}ﬁ (fé'—lﬂ%?lfl%léggfmloﬁ%gﬁlﬁglgs%{lg% for

on conpensati on ra curren a current
the stirchaotifertasel dasecbranoro BE thrrrefebsnec fagtnbetsr ef er ence
fragnents. 23. The conputer-readabl e nedi um of cl aim

22, wherein the instructions further cause the one or
21. MM REPESB b 1 9, wherein the device further comprises means for adding

the current video frame between two video frames in the sequence of video frames as

part of an operation to increase the frame rate of the sequence of video frames.

22. A computer-readable medium comprising executable instructions that, when
executed by one or more processors , cause one or more processors to:

store reference fragments comprising video data associated with a set of tiles of
video frames in a sequence of video frames, wherein each tile in the set of tiles

represents a subset of partitions for the respective video frame; and



automatically identify the set of tiles; wherein the
I nstructions cause the one or nore processors to
waedonstdegal |y identify the set of tiles at | eBSI/UBI009/048506
part by causing the one or re processors to:
identify a set of active partitions in each of the
Vi getfofri aiteidh camgeisatiorefuth @ir¢enilonea olirréheidcodeme based
frames, identify a tile of the given one of the video
on e QREOTSHEHC FHEENEHEAEMIS i ncl udes ¢ he | dentified set
of active partitions of the given one of the video
frames and partitions of the given one of the video
23. fr&mesommampaﬁGMMGﬂmmmﬁneﬂcMhmhzactive partitions in
the identified sets active partitions of other ones

of “fh%el@.l&elsswgﬂ%%fu RdCapte e PHEOEPIPEREOB G e i s

auto%Qa‘tllcﬂ%afd@ﬁitlthB@settB?tlfe's|es in the set of tiles. 24. The
conmput’er - r eadabl e medi um of claim22, wherein the

i nstheown ﬁmgsmuges tauec thaenoor m@rfeprpme@g sorgometically
orn1 tion,compensation .at .l east in part b )
idenfty R b G AR IR D s B s o sl Blokpadiy to:
predi ct h&@tﬂfy AgRMhctaeSREtaing th vidhibftihevigey fremts; ahd e
of the current video frame; and wherein the

| nst r uc tiPiorsh Liviep leee of thasedaoHeamsel dentifiyy tee of Beaieprane of
the E&ﬁ‘%lﬁlgs glfcﬁgﬁg% @ﬁe g?&%%l@ets ?lge 1\ﬁﬁeﬁt[hetdr§§t cflsgtjargtlons

€ current Vi the e
f r a»gttm"gwanﬂletdfehqmdeb ﬁramveaﬁdmnmts dfmhe@nar a@tcsofahe video
resi dual fragnment; %erforn1a transf.orm an the resi dua
f r dmeathat ﬁreo%l@fsatﬁ WHB 36t ¥R RarHtinstin e idgdifiadopis ot gctive

Se?ﬁh#ﬁﬁth héﬁgmggfggqgé&ﬁﬁgﬂgsam}hereby generating a

quanti zed coefficients; éntropy encode the set
of wheart ttpenireoet fiiciecsted outhpht titechén thetsetofytilencoded
set of quantized coefficients as part of a nedia
obj ect; inverse quantize the set of quantized

24. COeIfhfe'cﬁhl%ﬁIe%reatdBﬁ%%@dlﬁﬁ@ﬁﬂ@fnﬁ pg an inverse quantized
set of coefficients;performan inverse of the

t r avsfain thegnstrussionnerass the @ua ot mpefdprgeftssms t@p@fdmnmemts

er, to ed resi dual
compinBfifh % BERRLE) il PG R o R bt ve
predi¢tB@TRIpneansksb i gted QMARE cuiresit €Wadf the agrepiidea MdnRt e
the reconstructed fragment for use as a reference

f r AgeEtie theagstrupHenc et @ust Ba@ap PEMREINTARTSSHs &:ai m
2extract a fragment associated with the current tile from the current video frame;
use the extracted fragment and the predictive fragment to generate a residual
fragment;
perform a transform on the residual fragment in order to generate a set of
coefficients;
quantize the set of coefficients, thereby generating a set of quantized
coefficients;
entropy encode the set of quantized coefficients;
output the entropy encoded set of quantized coefficients as part of a media
object;
inverse quantize the set of quantized coefficients, thereby generating an inverse

quantized set of coefficients;



wherein the instructions cause the one or nore
processors to performnotion conpensation at |east in
W@200w/158428 ausi ng the one or nore processors t oPCENR082/@48506
a predictive fragnment assogbated with the current tile
of the current video frame; and wherein the
I Nperfueh ko ns/cfsa lof ey trasfis® dnitBe GRerse lquafiied petat essShicRnts
receive a nedia object that includes a set of data

t o:
in opdet (-gALREE hilgrdeheesidyrlEamant e of the current video
fr : ' I : t
of Bsra@aledHsfuled ERLHLR ol ATRRHIRES Rt (a8 Rccoded
residuaé faginentpfind he current video frame and the resi dual
fragpeg% to enenﬁée a rzconstrucﬁgd fr&gnent
as SBLF e BCARPPeteh BagPFH &t USE A5 ALCICLeRES 1aeMEHe
reconstructed fragnent to reconstruct the current
video frame. 26. The conputer-readabl e nedi um of cl aim
25. 25 Thatvempiier-tré¢ndabla sradugn pbelsingddse t he one or nore
processors .tg use the reconstructed fragnent to :
P ecutEaT RN TR CT T CBRST FPL e aEot EaRsTT maign
comP¥nsa8uis hi@ast REP LBy SdusiIthe PiOGaH6e Ppode@sofP@i defierdte a
(ﬁreV|oust decaode qonﬁlete video frame such that the
pre vttt

dbsriemeat edoqirtad ¢ sursqre i afdbie puirent videe fismey prd
corTsCHT L HFFRTGRLARIP G PPt PRI EUR® i deo
frame. Z2dceivEiemediapuijeer thatciaclatidsea svedf duta afsocih@d mwilizhe

wherein the reference fragnents are interlaced; and
whéP@Wﬁtﬁ%?f%@ﬁ?ﬂﬁp%ﬁﬁﬁqﬁ?nﬁénpensation for the current
tile Coggﬁérét%% 1@5&%&?%%&%11%‘5&&‘{)&{ A6 fyHafRL 1 ON
conpensation for the ctrrent tile based on one or nore
of the nef dregnobctivedgrprmng ass@@ated mathaberplet efithe eackablelco

medi um of, claim 22 wherein the instructj further .

c ot e i Bk et G drobtifas FEohuiaele] ettt sSbsitted
Vi 4 the 2R Gt WREAd WO Vi deofranes in the sequence of
video frames as part of an operation to increase the

frame rasethsfreqanstrestedimgracnfio vicdesdruct iwurretyideqrframe.
integrated circuit conprising: circuitry that stores
reference fragnents conprising video data associ at ed

26. W tThe@ofiplitc@iedduble ncdiuny bdelairh DAESertin tike HEEUEIAE cAfse the
video franes, wherein each tile in the set of tiles

one PEPIOESRIAELSSers Supiethe greopsiuciadifggmonbio reprasiragbe euriaat
vided! @a%?esfaﬁ ﬁn?&q bg'cﬁﬁsli'ﬁ {h¥ o%g' ?F meer lgr%éﬁorg‘?c% hl%ﬂlé\é a
conpensati on rtor cur rent Ire O current vi 0]
previguasheddradaticonipleneideo frapteesuoh thdn eherrefaisenaed fraggemns s.
spec? 1ed i-Irlhaetilleg ﬁl%rp?év(?gus 3|1 crieccléldéd gofmlg:lletglvri]giezogframe that is co-located

with the current tile of the current video frame.

27. The computer-readable medium of claim 22,

wherein the reference fragments are interlaced; and

wherein performing motion compensation for the current tile comprises
performing de-interlacing motion compensation for the current tile based on one or

more of the reference fragments.

28. The computer-readable medium of claim 22, wherein the instructions further

cause the one or more processors to adding the current video frame between two video



wherein the integrated circuit further conprises
circuitry that automatically identifies the set of
W@ 20oesss4dherein the circuitry that automati cal PgT/US2009/048506
identifies the set of tileg,conprises: circuitry that
identifies a set of active partitions in each of the
framéls Gie thefsequense oBidec friiius 49 part dfai dpdeiibh td BSrcafothe Eaate rate
gi ven one of the video frames, a tile of the given one
of thgrseqpncy PHEYCP FAMEs such that the tile includes the
identified set of active partitions of the given one
of the video franes and partitions of the given one of
29. t heAwvintbemtéd anmst dohgtrisaige co-1 ocated with active
partitions in the.identified sets .of active partit fns
of CHEWEY BSOSy S [FRICY HEBOT SRRSrisas A deReRt eqcted With a
set SUNELMviddol Bark & 18 Qb b8t Wi A8, WHeRSn E4EnitDEIrSBE sct of
of tiles. 31. The integrated circuit of claim 29,
tileswipricednts, a swbeet of ipertigions farttheresprstivpeidto framenatd on
conpensatj qn rfor not i on conpensation for.the :
o PENES bR P Bol bR fITISES Pl Clioes dfiront video
franGBIRENSAbHOS HSRT MO foRerRe Fehicfichiée fragnment
associated with the current tile of the current video
frame; and wherein the integrated circuit further
CORRL.i: o Gl E G extracts a fragnent
30. assqglginzttg%rgte\c/dvicgrﬁ{ﬁ{thgé{l%%lﬁ]?%’nt tile fromthe current
vi derrdifi #reintegiat@lgiicuit futiadr cos@aisdshvgrceidyrthgttadtbmatically
.. fragment and the predictive fragnment to generate a
identifigy the4et 9frtHerent associated with the current tile of

th - ant.vi G LU - e
PSR AR TR
gereraitry thatsdntifits g s@foff inctiverptastitiopis i edchrof thdwtico frames; and

guantizes the set of coefficient there ener atd

2 SR it D Te@eR el e of Berdlio R na gl of he
give@¥nk QP YhBRERARSMENRICR Blat Bfc 1Y BRI S theGO&H e s@racti@nd

circuitry that outputs the entropy encoded set of

partjigan of the giveoeint of thentideoafsampesrand phartions df the@bycasme of the
. cigcuit that i nvers anti zes t.he set o uant.d zed
vioeG it SO R HET b g o Sl e B S0
partiis 6f otheedrck 6F tHatvedeoCkdredst iy t hat perforns an
inverse of the transformon the inverse quantized set
of vawedip the eprest tilg ivgaitocated wabiribe tics imthgsetnfddes.

resi dual fragnent; and

31.  The integrated circuit of claim 29,
wherein, when the circuitry that performs motion compensation performs motion
compensation for the current tile, the circuitry that performs motion compensation
generates a predictive fragment associated with the current tile of the current video
frame; and
wherein the integrated circuit further comprises:
circuitry that extracts a fragment associated with the current tile from the
current video frame,
circuitry that uses the extracted fragment and the predictive fragment to
generate a residual fragment associated with the current tile of the current video

frame;



circuitry that generates a reconstructed fragnent
using the predictive fragnent and the decoded residua
WO e@giesaes wherein the circuitry that stores tPEI/E81009648506
fragments stores the recon$%ructed fragment for use as
a reference fragment. 32. e integrated circuit of
cl ai m 2Qircwigrteitperfoiena tragfernt euihkrysiduadtragechtdn oeder to
notion conpensation perforns notion conpensation for
t h&epiriearet of qosffiqi¢ds;ci rcuitry that perfornms notion

conpensag IERALALERs theREESH OHbififent ti t of
ass00l athgrLy IRIERANEE, MALAR FEMtfont), IR acneratinga st o
f r auentizel eoeifiniehtse i ntegrated circuit receives a nedia

obj ect that. includes a set of data associ at wth the
o T ont iy aF EHEoR e br Ha6T ARIIEeY SrrnGES n

the i nt @atak§ Aotk thE VAFERT cneOURRN dcBEBquattiz&obiitients as
that generatés a residual fragnent based on the set of

datpart of amaadiig eljecthat uses the predictive fragnment

associated with the current tile of the current video
rame. ooyt u iRt S §f gt toeftionts, Heoy
r ?%@ﬂ@rﬁﬂiﬂ%ﬁrﬁi‘ﬂv&@@@i@ﬁ&e@ﬁ oct@ifdendsi h the current

tile of the current video frame; and circuitry that

uses t helreeigyrbatadoRes 9y ayersnel the tlapyers op dit inyerse

, ' The int . . ‘
oV b Est 45RO R r DR bR G [l Bamen:
reapdstructed fragnent to reconstruct the current

video franme nodifies a previouslydecoded conplete .

vi deo f raRBty R eneptes A sccoBYBITEd finaneat pying Hemiredigtive

spegi,fi ' i : iously decoded conpl ete

Vi3§§£?§§ﬁ%“?ﬁg%k@§d%%F?%@%@%ﬁﬁﬁzth the current tile

of the ourr@nthewicteoryf tharstoreSthe sdthe fraghegtsatads ther cui t

of claim 29, .wherei.n the reference fragnents are

| PRI BRGNP aloR 5t AETCRCUTESY What per f or ms

notion conpensation perforns the notion conpensation

for the current tile by performng de-interlacing
32-noﬂm@mﬁcgﬁﬁéﬁﬁauﬂoﬁdﬁﬁm2&he current tile based on one

or re of. t reference fragnents. 35. The integrated.

ot UBEn gy nsntp RSBt MRS pe S R Biinstufiob P Motion
comipbifigatien f&xAMPEIrE@stilel theWirchiyrytth@tpeadss fbGok tdrhSdtsation

video frane between two video franes in the sequence
genggtey p peqsliqtiva g mest gss0aiated with tepetrent Ble afshg gercaksideo
framidye frane rate of the sequence of video frames. 36. A

mét hod conpri si ng:

wherein the integrated circuit receives a media object that includes a set of data

associated with the current tile of the current video frame; and
wherein the integrated circuit further comprises:
circuitry that generates a residual fragment based on the set of data;
circuitry that uses the predictive fragment associated with the current tile
of the current video frame and the residual fragment to generate a reconstructed
fragment associated with the current tile of the current video frame; and
circuitry that uses the reconstructed fragment to reconstruct the current

video frame.

33.  The integrated circuit of claim 32, wherein the circuitry for using the

reconstructed fragment to reconstruct the current video frame modifies a previously



storing reference fragnents conprising video data
associated with a set of tiles of video franes in a
w@ewaassaes of video frames, wherein each tile iPCT/H8208%048506
of tiles represents a subsg of partitions for the
respective video frane; perform ng a video
decquicdcomspiangvides hamguect et the B&d:bﬁﬁﬁictddi frgnadt B spevifiedin a tile
vi deo frame based on one or of the reference

of ﬂferl%{@Yf@ml% deegpred gpraplsioriere %%m% FhéF iheggdocafgreyith fe current tile

ofﬂﬁﬁ%%%pﬂ%, ?QEGV|deo processi ng techni que conprises
one of: performng notion conpensation for a current

tile of a current video frane based on one or nore of
referen nts; performng scaling for a

th e.fra

34-cuﬁﬁeﬁ?eeﬁr3f6¥u%ggﬁﬁweﬂ? vi deo frame based on one or
MO eheBin G cfBERE BAEMhs AR RccBBRAd Per f orm ng edge
enhancenent for a current tile of a current video
f r arfsrbadeditgnitoribatgrerioong mefion hernpefsetn@nn@fdrmaghfemots.on

A d VI e.conp a ref rence buf f

comppipliaf F S B Hle3y e Bl G RGPy rigtion gfifigensation for
the AFRAEHRIMAC b bhodorSRére OF tHel rkesen@é fivpeiedsframes in a

sequence of video franes, whereineach tile in the set

of tiles represents a subset of partitions for the

re [ - r
35. Ui aaS Tl e DEORR 20 e il kBB Y Tfnt
connpuserse:fﬂttcuﬂﬂydhal dddathe cbﬁﬁﬁidzldm) foaree betwred Bv@Yided &rames in the

reference fragments. 39 The devjce of cl ai m 38,
sequfnes f idemiames 45 Rapaf apOPeHAR fa Mercgsctas figms aais of thy

semkﬁ8@8fﬂﬂ§) QP ises one of: a notion conpensation unit
that performnotion conpensation for a current tile of

a current video frane based on one or nore of the
refere oﬁ fra nents; a scaling unit that perforns
scé}FWBI &P“Q 188rent tile of a current video frame

ba%?di'm%%féfb%c@ frafMEfs @&c)mfnhﬁn% efdes ﬁ%%sjo%ﬁ%ﬂeﬁf‘tl§a s@ tiles
an ed ge enhancenent unit th Eer orns ed

of visleh drowrems S<fcrbuen@ qufrldeerﬁamerL whefeinaeaghy tli@emtthwed ebtiles
erence fragnents.
renrys 5% QRS CLPRIRER BF AEoShedli V8r® BB’ of erence
f r derBAhiHg QNGO oG GsiME 2Bnidaé foraseacheiled! Weblerd vERb
of tiles of video franmes in a sequence of video
frangerbavedson opeeTenpre@d g refarencedraghentset of til es
represents a subset of partitions for the respective
video frane; and neans for perform ng a video
37. pr dtessithgl éfaddini Iy evhicatin perfarntignthetvided ppdeeasingl iteéinique

comprises one of:

performing motion compensation for a current tile of a current video frame
based on one or more of the reference fragments;

performing scaling for a current tile of a current video frame based on one or
more of the reference fragments; and

performing edge enhancement for a current tile of a current video frame based

on one or more of the reference fragments.

38. A device comprising:
a reference buffer that stores reference fragments comprising video data

associated with a set of tiles of video frames in a sequence of video frames, wherein



vi deo franme based on one or nore of the reference
fragnments. 41. The device of claim40, wherein neans
WO 2009pss42Or m ng t he vi deo processi ng techni quePCT/US2009/048506
conprises one of: neans for,perform ng notion
conpensation for a current "tile of a current video
eacH tilarie tHeas e s @pesaits i codf fahttiong ff@r ke espédtiagMiizbs;
nmeans for performng scaling for a current tile of a
frameyaRent vi deo frame based on one or nore of the
ref : LNG
iR L o PRI RASCl PucHBE ) P G ourrent
videorfeamee lraséon one onwowrofitiny efaéndcHemgnehsr ence fragnents.
42. A conputer-readabl e medi um conpri si ng execut abl e
i nstructions that, when executed by one or nore
39. P QGRIUBRHE of claAYSE, Wi thdMifthRf RERTRQ kIR VifeoSPrBE&sing
reference fragnments conprising video data associ at ed
techpjquiy campuses@he il es of video frames in a sequence of
vi deo franes, wherei ch tile in the set .of .tiles
" e Bl ripentiiGatind PRy Bietop PP dLFhectgn tile
of a\ueR VidaBimebabe®6h bAE B oM dTaRe RFGERES ddehdnchni que
for a current tile of a current video frane based on
ond seplingoat that pepernes@tiag &y of quaighetie of aggrrentyadeo frame
basci WIS .rﬁo?@gﬁglle?ef}gfeﬁlcy H]agrglerﬁg;aefnﬁ] 42, wherein the
instructions cause € one Or nbre processors to
perash@tdge edtanvdnakao upit dee paiferehsted g antcinecright far & @irranntile of a
one of : notjon conpensation for a current tile of a
CurgRli g TATR5CH PRABS BEEBE QHNORETRCCEIEHS. t he
reference fragnents; scaling for a current tile of a
current video franme based on one or nore of the
reference fragnents; and edge enhancenent for a
currgnt tile of a current video frane based on one or

0. o/ bIBHoG SR ence fragments. 44. An integrat ed

Ci Ifddh for QMR ShREENcE Eﬁ%r%ﬁtg ¥ohpading wa%saatﬁea_éﬁﬁfa%ewith a
eo

fragments conprising vi ata associated with a set

set afftiles dfesdapfiramasan afsequense dhvidesemen adicrsfin gdclidide in the set of

. frames, wherein each tikle in the set OE tiles
tilos P S S0 pERIOB: Fash {ona e VigeS fintier @hect i ve
Vi ggn Farpeifoanitle @ividddl frodestingtechRigho fotd curéhihle of a current
_processing technique for a current tile of a current
videpi i hasedren BB EIMB e BFersedrgmenkie 1 of or ence
fragnents. 45. The integrated circuit of claim 44,
wherein the circuitry that perforns a video processing
41. t edhwidguec obatpinh 4€,5wltddein aficang forpatformying liad viper processing
npti on canpensation for a current tile of a current
techpjqyg gomprises one of:
means for performing motion compensation for a current tile of a current video
frame based on one or more of the reference fragments;
means for performing scaling for a current tile of a current video frame based on
one or more of the reference fragments; and
means for performing edge enhancement for a current tile of a current video

frame based on one or more of the reference fragments.

42. A computer-readable medium comprising executable instructions that, when

executed by onc or more proccssors , Causc onc or more Proccssors to:



frame based on one or nore of the reference fragnents;

circuitry that perforns scaling for a current tile of
w@2eanssaeg vi deo frane based on one or nore of PETES2009/048506

reference fragnents; and citsgcuitry that perfornms edge

enhancenent for a current file of a current video

f r anke hAsenlccofitagdishtOdonipeisthpofidéddatd afsecietad evifhragrentilss of

video frames in a sequence of video frames, wherein each tile in the set of tiles
represents a subset of partitions for the respective video frame; and
perform a video processing technique for a current tile of a current video frame

based on one or more of the reference fragments.

43. The computer readable medium of claim 42, wherein the instructions cause the
one or more processors to perform the video processing technique by performing one of:

motion compensation for a current tile of a current video frame based on one or
more of the reference fragments;

scaling for a current tile of a current video frame based on one or more of the
reference fragments; and

edge enhancement for a current tile of a current video frame based on one or

more of the reference fragments.

44.  An integrated circuit comprising:

circuitry that stores reference fragments comprising video data associated with a
set of tiles of video frames in a sequence of video frames, wherein each tile in the set of
tiles represents a subset of partitions for the respective video frame; and

circuitry that performs a video processing technique for a current tile of a current

video frame based on one or more of the reference fragments.

45. The integrated circuit of claim 44, wherein the circuitry that performs a video
processing technique comprises one of:

circuitry that performs motion compensation for a current tile of a current video
frame based on one or more of the reference fragments;

circuitry that performs scaling for a current tile of a current video frame based
on one or more of the reference fragments; and

circuitry that performs edge enhancement for a current tile of a current video

frame based on one or more of the reference fragments.



