WD 2009/ 158428PCT1US20091048506 FRAGVENTED REFERENCE | N TEMPORAL
COVPRESSI ON FOR VI DEO CODI NG TECHNI CAL FI ELD [0001] The di scl osure
rel ates tovouwbdbiigrsd a si gnal processing and, nore part?,e&l}us doé(/m

vi deo encodi ng and decodi ng. BACKGROUND [0002] Digita
capabilities can be incorporated int o a wde range of devices,

i ncl uding digital teMQM@mmmﬁmmEWTﬂm@ﬁ%t systems,

W rel ess comuni cati on dewWERRSSMAN FBE6] figsystems, personal
digital assistants ("PDAs"), |aptop or ﬁEtéquG%on%ut ers, digital

caneras, digital recording devices, vi deo gam ng devi ces, video gane
consol es, cellular or satelli tTeEGEHHEIGALdFIEﬂiﬂbnes and the Iike.

Digital i ment ,vi deo. codi ng t echni ,
such as tngm rﬁgggc%%i% ?1%3 %gﬁ%%ﬁfg%&gﬁa I PfgsgsEing ang’r T?Bam‘:“ﬁH% to

H. 264/ VPEGied enmhngaiﬂde@cdin@ced Vi deo Coding ("AVC') standards, to
transmt and receive digital video data nore efficiently. Video

codi ng techni ques may perform vi deo conpression via spatial and
tenporal prediction to reduce or renpve redundancy inherent in video
sequences. [0003] In order to pBAAr@RGWNEY conpression via tenporal
predictiaon, a V|deo encoder Y use a notion conpensation process. In
a notion [® ehgi mﬁlfﬁﬁ%‘é’@@l iaes\dad e insatpotiésd idiowa wids range of devides,
video fran@udift QicRaSele each macr obl ock of
the current. \}ﬁ%e P arrgg Onﬁ%é/g‘zgggéﬁg%gg?&as {tenrﬁ) e reﬁ]egs CHERCTEYBne
or nore Maeicehvotskess ibmoadnast oysteros, epersohalr dipital dssistams (FIPAAs Y0 BpRplor
appr oxi e ta as th robl.ock in the current video
frame. n?ite%%p aﬁ%oéen% ! Ca%‘ﬁ@ée@%@ﬁt?@f?“&%ﬁﬁ?%@ §1dep g HRISHI ock
inther efﬁ@begm toaotks, tdnela\tldiegat@meoid@fb PR hQREC R %@ll@t | 913ital

vector tha ates a di SID| acerrent bet ween the identified
nacr obl o@i‘&l e ?1 eGP B ARl reaadeorgding dechaigrem Push iRs fephnifiess dafinednt

frame. |fythe MigtRo, MP%@‘?rorQQ@ﬁH%H/MPEG%S? Hllbyzéﬂ‘gﬁgéd Mes ‘t%ﬁ % a

macr obl oc in the ref erence frame, the vidéeo enco gener
mot i on vécAWr Distradardndp denenit sad dﬁcslﬁtai@fr&epmdeo Nt tmort Ia‘éﬁcwndeo Veftaooder

may generglig @ecﬂﬁlgﬁlés%é}y er#oﬁ‘r?lr@ é?)yc ki lgw { h(aamé]de %%%qrg iDggliction

macr obl ocks rompositions in e re erence
i ndi cat edp teylucere rm\recrndunémognmemm. trend@e;ew@bebng t he pr ed| ctive
enerate a.residu

f der
s Lg[rre act F‘ﬁ’é’g‘ gﬁgl&gfmg’er B‘f‘%&%‘ ‘g;?"fﬁ%f‘é?sb%ﬁ W kﬂnﬁ%ﬁ §redtqﬁ1@npar ‘élé?%?f}%’éef

frame fromytuse aotisticdndonfpeagmton @rdcadi datembesi @Bﬁﬂienéﬂtfﬁﬁ PrRO&EE RebHween
t he corre%(g)gndl ng, bl ocks. The vj deo encoder

may
2009/ 1585¥SPETAVRSES GoFEHBEOEICo e indp cobrd qfwedqr@gp@qaal Thenarfer edobng
Wi th itsnRseBcREthdBiriANyvMes Hams; thieXdeo etnb@de}“ag%gpég ?&?&g{l B or

out put the encoded residual frane and the associ I'on vectors

for use Hspr%mag@blg@fs In one or more reference frames that contain approximately the same
data as the macroblock in the current video frame. If the video encoder successfully
identifies such a macroblock in the reference frame, the video encoder may generate a
motion vector that indicates a displacement between the identified macroblock in the
reference frame and the macroblock in the current frame. If the video encoder does not
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



[ 0004] To decode a video frame that has been encoded using a notion
conpensati on process, a video decoder may retrieve a reference frane
i ndi cat ed vy 260b@sgamt | on vectors. The video decoder nmay pEi@82008/HER6
macr obl ocks of the reference frane i?tdi cated by the notion vectors to
positions indicated by the notion vectors. As a result of noving the

macr obl oaka @feoddtie Fegfdailemes: A6 Rith #@sotidePmAREOESIr I aNRLMES I
predictive frame. The video decoder nmay then generate a reconstructed

vi deo fr REO45) DR AUy thsecngpdsdi tesiiv Trmgrindithe assordeted wtion vesters forr
the receiyegyhasdgdeal frane. SUMVARY [0005] In general, this

di scl osure describes techni ques for encodi ng and decodi ng sequences
of video [PMds desedsg vidagdemedhst haeesreensedpi eting esotiTheotpsshigsur e

presents i i i i.ques. f.0 difiedt or al
Compr esei g etk e ans, 18500 ML RN Rk O} pRE B b SO

r ef er encéllpivddasr dsoder magy thempi'mate” segrobieis of theirdietente Anms indicuked 18y
portion (j.e.,. atile) of.each fr i nhcludes noving objects. .

Mbr eover ,th? AotaR Hecf?rﬁ%f)e?osftf?éls W%HF%WQO? g0 é IJE%‘EHQ%;{%H’ RS
speci fi ¢ ta¢ gasroblbals oTiig RMNIRE flafl e QREH dbdodBBychBralch 8 pRRARHEB Gamef
video frames., As described herein, such common areas ofp notion are

i denti fi elhc Preq dreodenmayt heh ssnarpiact evponstaicd hadsod&ampfhyeadding e of
the vi deg, {diafR%anRes 8USQ dENESER b T&SivERYEsliBR ERRNt only portions
of the franmes, this disclosure refers to these pictures as
"fragnents.” It is then these fragnents that are used as reference

pi ctures §[% ?r ating predicted frames during a notion conpensation
process, rather than the entire frame. [0006] In one exanple, a

met hod ¢ i Ses stori .ef erence f.rag t.s conprising video data
associ at gg%] ? 1 %n%%{’ tg’g ‘ilfql%%’reo e%?f‘%%sog]%&‘ﬁ%§ h ¢ BRI EeEImE deo
frames. Eaqlentdsl ef iviich Nfeard@t udhg thadgRBntagP FeFeeMdeS pRnSDS athe Odisclosure

partitions for the respective video frane. The nethod al so conpri ses
per f or mi rRYCSHBEiIVFOSH and deroripe techaisueefr mediidedoemporal compressiandeo

frame baspedosh 8BENQfcd RISREs te: BieE SRS HERINBRM Bturds 0GR tybiRal
anot her exanple, a device conprises a reference buffer that stores

r ef er enc écqycaghehyidee Gapes Sinfiga vedios (dat a tdosdcielt &dmpiindiudes getrvings

tiles of i i Vi . Each tile in th
set “of ti PLEE7 JHOREE, btefh BAOUPRE A bIRE, LhATF S cbBfO b ofecB "

vi deo framms thiteardescnueombhsong emdr fises a tioticquencomieriéat frameunids WO
2009/ 1584(1%80I?%T(/1 826009/0 8506 3 t hat gerftorm; ngti.gln c ensat i OEI f or
a cur r ent P8 JFRL TFR SR RANGES T PLMPIBAET ITHHUERL o CHES 2TH e

r ef er encexfriaghBomsthe [@AGHEd biraaBPIHREAI@XRIMEE, BécadQViheR HiONRE 8RS
nmeans for storing reference frafgments .conprising video data

associ at é8Ptth Oély_s BPrIgFs ©f |18% TBmey; Hib diciorws Tofera ' dherenpielvBd 4 deo
frames. EgGBmbdise it R thdh@n&Riaghehis RS ar’é%@éd%%‘?%%n@c ﬁ%&ﬁtfor%fenerating
partitions Tor the respective video frane. The device al so conprises
means f orPrgietebirpmerluspe p ortion sprapeasticnrpréesss, satio tirgthe antirefrafic.a
current \wj r d ference fragments.
[0009] 1 o8 oRE G ARTR s Aol IR Gofthe helFeh L RAFRER LR
t hat st oredeordafarsenviaed walg aBeito titendnvideo ftames e o setakaccas SAdzodt@tkswi t h

a set of anes in a s%gue ce of video franes. Each
) ?}bi% e

a'fﬂii of ,vi deo I[ ES

tile in tHE" 8% THCeT 85 HoE prugEnps §0Se Y prigonp dot b irewsctvs Vi
respect i eanw. 0B hedsealsd Bomgiilct poflorntiMemboniée 88mbcRthtioh 6L bueRFBId Ses
circuitry that perfornms notion conpensation for a current tile of a
current AEG&EBTFIH RSO aEe batsd ogmac ey masf thgrreferrace Bpgmaice fragnent s.

[0010] Theod7eRRhGMESxSRSE! 4 BeHcd BnidHsss StIGLASU 8 t?t@reifl; vﬁr%ﬂ&nt ed
in hardware, software, firmware, or ‘any conbi nation thereo

i npl ementfegmients somprsing viddredato hasorinied mih bectexfetlas ol vidsp fgmenen or
nmore pr 0%@(?(1%8&3& v%ﬁ'&hfrﬁ'ﬁes?‘ ek PPNORE §éc%rf’tiie%9‘%il)rles%%¥slaosrlllbss 3 ngn'lti&ons

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



[0012] In sone cases, the conputer-readable nediummy form at | east
part of a conputer program product, which nmay be sold and/or used in
a video codongadssspce. The conputer program product maypcirighidsiesssdse
conput er -readabl e medium and in so cases, may al so include
packaging materials. WO 2009/ 158428PCT/ US2009/ 048506 4 [0013] The

t echni quehatfperfoancadiitigeaindnchtion domgcs RAUEIBGES cOfrentivilR FanRIMScdisi NY
fragnent ar referetn e pictures will be primarily described in the
context d el%ﬂo%oégwg‘ﬁ%%{siﬁ@ﬁmﬁ‘ﬁﬁi ng techni ques. However, the use of

f r agnent ayog) ah enemeceRngldl b aRvic@todpSeSs nhats RRsRIAg riR¥nal BuRgused
in other coding contexts, such as for scalin edge enhancenent, or

the |ike.CORDOSME vigre daia asocialed withes st ofrtjles obswidep|fessncarie assequoor oh i n
th o] i r @& ngl .t ri. L . fe r es,
b ects. oaay Haflel ! BIUNAR, e B ol BRETERRN PRI o bISTolRL e

dr awi ngs,respedtiver vided Hene! ailhe .deBR BERoDERGRISE ehh«OFrDRAMINGS 100dHb]
FIG 1 is

and decod Ry afirn i P6BT e ¢ BBty BT rSomat rusE R o

exenpl ar yrefbednat fragoéntd. he encoder presented in FIG 1. [0017] FIG 3

is a bloc iagramillustrating exenplary details of the tile

dent i 11 a4 %%f@xwﬁgwtlgfagﬁawdp}f@ﬁ PmprigepEcuibyhat storgs|refstenes es

o e Lo ARAUARRRS B LA, % 8 201 RPORChOR S

FI Gs. 5A,5¢8Bncaabvidey framesst Faphdile wethpisetraf thesmpprssants psubsdtial gartitions

R s L e S T

i | ust r attbatgrerferenpbaonyconpenstibo foraf curfeet tinobdenrrprt esd@ptfaghei asdd & 2.
one or more of the reference fragments.
[0010] The techniques described in this disclosure may be implemented in hardware,
software, firmware, or any combination thereof. If implemented in software, the
software may be executed using one or more processors, such as a microprocessor,
application specific integrated circuit (ASIC), field programmable gate array (FPGA),
or digital signal processor (DSP). The software that executes the techniques may be
initially stored in a computer-readable medium and loaded and executed using the
Processor.
[0011] Accordingly, this disclosure also contemplates a computer-readable medium that
comprises executable instructions. When executed by one or more processors, the
instructions cause the 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.
Each tile in the set of tiles represents a subset of partitions for the respective video
frame. The instructions also cause the one or more processors to perform motion
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.



100221 FIG 7 is a block diagramillustrating exenplary details of
t he decoder presented in FIG 1. [0023] FIGS. 8A and 8B are

f 1 owchart svo béousssuzd i ng exenpl ary operations of nodul egewgtihoslokie
decoder presented in FIG 7. [0024] FIG 9 is a block diagram
illustrating exenplary details of the pre-processor presented in FIG

1. [0025][0613E ThiQcdtmiqac ferverdeadihy iahll Utddiid BEuaitce e WRIcB! YarRRElsdld ON
of the prfg- rogesseg_r resented in FIG 9. [0026] FIG 11 is a block
di agr am iTESPIRE FigeRe RIFLES nellebs Bematly edesrificdry therentey ot metine
decoder poapehkesh b(ﬂiil@ t@bhnlques._ I lo%@@&{ %Q@@%E’ gé(em) %le%gcseO;gcigres,

[0027] FIG 12 is a flowhart illustrating an e ry operation of
t he al t ertdeerippghhaseinimat Hemboysed freotierodiag cprtesentigas for falGig, tdge

[0028] Fl LS hart illustrating an exenplary operation of
t he buffeer ?H}%n nmo utfléeﬂ{é% store fragnents into the display buffers

pr esent ed0914#] AhGdetails GtoRAlok EDrOESERIN BNt RN theFctampankg @rdwingk
di agram ia'n!:l"%f% rast i.nt%0 aﬁ exe%ary vi deo, .encodi.ng and dec,(fdi ng system
2. As il IS IPSIEEIPTIOny Relo%y Afhfteleaires: ebicqs. and dusntages vl geppamnt
encodi ng fetey the@ledriptich anddReOELS) EndBYINGEe Saindsh general terms, encoding

device 4 is capable of encoding video data and decoding device 6 is
capabl e of decodi ng video data encoded by encodi ng device 4 or

anot her encodi ng devi cegrpne pHSERIPFIHROF DRIV EGESdi ng device 6 may

be any of a wide variety of devices. For exanple, encoding device 4
per sonal Aal S O o RMBReP HERRRRE o BERIEL R EhoRnE e Sona
medi a pl aperding systoinl e t el ephones, ~digital caneras, digital _
careor Gty 81 MO g GG snEAPADELY P o BT °
functi onat Fiy. Iof decodi ng devi ce 6.

[0017] FIG. 3 is a block diagram illustrating exemplary details of the tile identification

module presented in FIG. 2.

[0018] FIG. 4 illustrates an exemplary sequence of video frames and a corresponding

sct of partition maps that show active partitions as black blocks.

[0019] FIGs. 5A, 5B, and 5C illustrate exemplary composite partition activity maps.

[0020] FIG. 5D illustrates the effect of mode smoothing on a partition activity map.

[0021] FIGS. 6A and 6B illustrate an exemplary operation of the encoder presented in

FIG. 2.

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

in FIG. L.

[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 cxemplary 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.



[0030] As illustrated in the exanple of FIG 1, encodi ng device 4

i ncludes a nmedi a source 8. Media source 8 outputs unencoded vi deo
data (i.e.wovhdasgsgiat a t hat has not been encoded u5|ngpéam§ S6lisB
process described herein). Media source 8 nmay be any of ﬂﬁ i
vari ety of software and/or hardware uhits that out put unencoded vi deo
dat a. For[omrmGeiz ﬁadloarcﬁﬁunﬁ@m&mgﬁﬁ cRnarlogbhifdn HHEQAAEr A,
digital still canmera, a memory nodul e storing unencoded video data,
an int erf‘&’é’@r@qlﬁltw? @E@F@%@d@'ﬁﬁi@@fééw ¥iGiéd data froma cabl e,
terrestrighag quSQ; L dotndeh 0 of

sof t war e %nd ﬁmaf% uﬁ?t@ﬁ% hgﬁgg%éﬁﬁﬂﬁ ﬁ%%o %ﬂﬁg%hﬁgggta
Nbreoverlnwbﬁtang@ﬁegn@ﬁmmyﬂbedsﬁawhﬂﬁnapmmmkﬁ1nﬁubned to encodi ng
device 4 via one or nore wired or wireless connections. Media source
8 may provi de uncncoded video data to a preprocessor 10. [0031]
Furthernore, in the exanpl e DBTARLED BESEREPTION device 4 may include
a transcoder 12. In general, transcodcr 12 receives video data

out put t eqodn] FIGI U Sik rLBIBLIS AL hﬁxstra-tﬂ% ¥ d2ndlal aigt BRbERY ami

bitstream source 14 nmay be encoded in first format. For eXxanpl e,

bi t st r earACetirg &ystem %ay*Sduvﬁmcdwnd%C@mpép ploFlntls exbtdnn 2andbedes ah
Digital |1 i Q data
outputt ed B ogs 00T e SR FBRS fo R Dhrab L R HER LR s T

a decoderceandl¢ of encodisg vides dat2 andigeadeivedevithé iviagelde dataodingeideced from
transcode e at i an.unco sed s nce, of video

f r anes. %al&lc%éecg 3{ &Xﬁ%@%@{%ﬁe@g} REIGT 8 185?8V10%e€%ﬂ§?1gf§“ﬁ%§}

provi de teind déemh@dewcajéonajab@ abyp of apride paOEGSTFAleviks. t Fat chariigl s

one or nore video .pr es operatlons on the decoded video
data. An eé‘ﬁ%doﬁﬁeﬁ ge gnep ‘%ﬁ% %FVIE? SrRgY R difTSeRE otE Rk, JreBtb ces sed

vi deo dats@rvleﬁ 9e@&ﬁpa@1tﬁioés§i@€anﬁsftalbDA§)dhfié&g@rﬂé dihaR, hddgonk ?&1&

format . used in this disclosure, the term"format" may refer to a
dat a encd%FWﬁ@S W%ﬂe@hoaesaét%abﬁmm aligitgh camaendars, or rpthdnitgpeaay,
transcodefeyitds t r ARSHAELR, th S e 14
fromthe felvrst f or mat t% thglrl econ %En%g Q}’até) tﬁe tﬁFned?}g']tlﬁlgsﬁsgoder

12 may t reapsideridevided ﬂwd@eélegfetmelpaaiéyjomecmmgﬂmrﬁ sour ce 14 fromthe

H. 263 st 4 sta N anot her exarrpl e, ,transcoder
o AR g Pt ale SMBRER Gy T PROIPE TR O wiugiy £ Mot
fir s; r esolugt iSonNVigdia gourceHS Zﬁt})u&D)nehﬁ)daxfi sRieoRidtar @80k dkd f@&a(ﬂé&t 44 not
QVGA 032] Pre- rocessor erforma variety of vi

pre- pr ocg’§§‘? %ﬂ:fogfﬁte P %@C%ﬂ& W@C%ﬁ g??&ﬁﬁf‘é]d"eml@eo"[%% UrGedt MEK Bhive,

pr e- pr ocegu0kidd Yafi@y oP €5t uhdbChdr@CirB GnRP RS LIPS NV RES 85k NI
oper ati ons, contrast adj ust ment operations, noise reduction

oper at | of®T cx#apler medim spurey Barayobe idimte]l pideo prrowass diggalopid eanicons on
t he Unen%@ﬂy\{ﬁ&ﬁ& gt@ltn‘?g h@038L Qs Hat? & RlEe?ﬁl@%ﬁ%E réc%w@? ! fgnrcro@ t he
one or nore video pre-processing operati‘ons on fhe unencoded v of3
dat a, pr eigepotiesom 4 Oahimytepestial.de sabdlitpriepvision pseddev miemhdattypest@f an

d h b
cncode M BISRIG s8Ry B eSS Y ey e L

pr e- pr ocassed S\majem drbainammﬁﬁcagzlbdng)laiemsleﬁaadfﬂngwlcéa Aa Whelgr maleivatay of
things with ttl'ue encoded video data._ | n one_exanp encodi ng device 4

may st or & CHESH EGTERIORs o dlrdifatoxrogsd alah@mvadomcgcogpd stdgedatep e nsg-
nmedi a objpesdesdoP1® st orage nedi um (not shown) such as random access
nmenory, an oE)tlcaI di sk, a magnetic disk, flash nmenory

el ect ri cdP3)] Ephaampes. ph dhe &ivraBE eofr BIEH- bningodingnsteyice o1r H@Vhl@ﬁllﬂ@/ pes
of memor y,godules. fnngac”f’l&% rﬁ%ﬁsc%?&”ﬁ' 1%6(:1 &40“(9&9?%#&1%(1%{?%1’{? itslrica I§Ut

t he encoded vi deo da as one o severa eren
obj ect s. sPore é% afﬂ)t e1de@ dete dutpyttetbvy bi%tlz@am&yumaﬂpmamm&nemoded fititdeo

data as %OIIII{ayng xam Bit&i%grlllos/oﬁllrcgqg rgég?t &tput Q/i(f%g %%ge#ongaét%g?n a Serial

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



[ 0034] A decoder 18 in decoding device 6 may decode vi deo data
encoded by encoding device 4. In general, decoder 18 reverses the
encodi ng procewgsspmt encoder 16 applied to the video gatras2006bLE06
decoder 18 decodes the video data, a Gpost-processor 20 in decoding
device 6 perfornms one or nore post-processing operations on the
decoded wigtcandatace FoRr dexaipl®in postoder O 86§ @ecodd (WEYdREHDFd®ived

post-procfeosm ng\ogergl nsbt hat include gamma correction operations,
shar peni n’ BB SPIEN52 BHE0% BRSNS AN HERBEsIe gseaydract oise fxmacsy
post - pr ocef&Qfecdder 08TdeO6dTS tichEdRPGta, IRERS 5 NHayCRB AL AN FecBed N8eo
video data, a buffer fill nodule 22 in decoding device 6 may store
t he vi ded'@HaPd ArFrPEpcesser kthymerfgimsanedr glospridso pafiescssigzopefgipns on

i nstance, ' du [Neo IRV . franes af the
oSt - pr osneSed o gikd AREHAE el ot il 9 BTl A3 Pee” 24
Di spl ay buiegeesed vidpordata ibe seequid et okt assdiffreniothamrte dirst format. As used

conput er -; di o] random access nory, fl.ash nmeno
units, orlﬁgﬁﬁgér%c?o ﬁ{g%s h%f t%%%mf)dlﬁn 3?— ‘F‘%%&%%ﬁ g’ ?Yéigﬁ%ae)nf’gcfl%%']naﬁoﬁﬁs’:waay
DUFf er's. 24, D1.Spl ay ani 26 Mo be. ong or Nore of & varaed by
u . Y, variety y

of displ ii}ts'iﬁ?ﬁ“i Souge, 4 g ﬁﬁcfgﬁ fgiags m@e gFfiond FgmshyFasexamplat trosredermy
tube (" CRT'thaymtist@le tBE viieh MiesitQNby Blotredm!shtyl Iy 84

("LCD') . an oraanic T ant e Eri o e, léiﬁf%%(jﬁl@@ﬁ%l@%,%i&mm
convent i dhdhe Bt stard: | Fyaenthrexampls) trynsepieaddamal sphsaydothearidecher
type of digRhRY by AkHOMY B t ' fo&51.G 1 as
bei ng inc eude_d v‘t\)ny:t%ﬁt%rll degb(;%%elngﬂ(}g@l aggrsg?esg@%ﬁ%ﬁﬁ&%ﬁ&gya si?g’nd
ext er nal reldivoddi2eg WEvAke 6. For instance, display unit 26 nay be

connecte I device 6 .via one or .noye cables and/or one or
more wi rgPée%é Q’Fﬁqﬁ‘%g&g‘”[ @o%‘%ﬁf PRI PTHR AT Hléj:e%ipﬁff'prﬁF%ﬁlB% GeEEEYIS orp,
encoder 18 udecodier vidé dand Fuosdxa@pRE PRSHHCRDMAY maj BEEDEN §RALA YO
in conjuncti gn use video tile identification techniques to reduce or
restore CERBEE dPEUERRERCOPeRHIoNY SPRHaY Adiusimest opcraticzist nejse vadgetipn
frames. lope@eael ahd/ot B@sE tped 80 videh Gyrb- IsfrloClek®: |

i nvol ve tOEe i denti f?cati ortlﬁjof one eoﬁorngfdgéégiéftgsﬁ}gkﬁj[aﬁ gghg{% g@%g%ed
frames iridosd@uence of video frames. Atile is an area of a video
frame. F add ular_area .of a video.frame
that is 33%%?3%% %F?ﬁ%ﬁf@iﬁre%ﬁﬁ E@ﬁt g’rﬂ%ié ,m‘gfﬁd“ﬁ%f’s HRPIRSEEIE ef t
pi xel thapeiegorsi o tholwarmmdéd ordep héatd, efre-pecigesoof 10t hay virdeide fiharpee-and

seventy r F he..top. edage, of. ,t vi d frame (i.e., the |

upper -1 e’ ?g‘\%?bféﬁ/%és‘ﬁ%otgrdgi eﬁlg?%% Ip STE“fﬁg(‘)r.el%ﬁ“F%%Eit&e BRe-prefggssed video
2009/ 158428 PEEHLS2R00DABEAG Bddoahsd. ANE@ @odeh 86 s&oTethe bid HScREA

regi ons of viddeo frgmes that may or may not include the entire video
frame. [OHS9]%Rs EnsP ‘i“aéiﬁ‘t’lf‘?éi"?f’gy%%“’ﬂqqV_élél?‘fmfé@ﬁmvéh theyensededtideact ed
from eacha@f 1hBee Vidtee, fchei dAReUSRE) itbretdld Sn@USFiBS ESa a@a media
“fragnent’ is a picture contained within a tile of a video frane. For
exanpl e, fePr gthey fype of medis alyectfin ansotbge medivot tnoty slhewn) anda aofandomi deo
frame thgteeks | €d1Sq; M g Rt ixel s high.. The

upper -l et pi Q{g%%’ 3é%1 Ejgﬁ ‘r&ggc}l%ér’lqﬁgg&gg%lra icfli(’ng esm%g:gryﬁ@?mfaﬁ{}f Hpsgble
exanpl e, proergragie treasianinctesbry,r anothhi $ypes lo€ maenan medidpenteatother

icture LS ixels wd thirt | xel s hi gh.
Igyr t her n‘tggégﬁp E%’ner{cﬁ?\lgé gdfglﬁ%%e?lay hoél?‘ﬂ‘gggc? -eflcé’ld?cy _rﬁﬁ?@l ‘Ja&‘ a3 %Be Pf agrEtt
Sae pixel val uis a5 The b xel of L he g e e e s
(5, 70). e’é‘i‘)ﬁ?ﬁl“ é‘iﬁF‘} ,gatﬁ A2 HFF’)% giyeagy of; Bh‘giO_(‘fi%Wé’fﬁ- Inanptier cebpl prrodiog (1,
0) has t kdevisanenddi x@put Rd b'[%d@@vitdg(g dRh%8la Abdik @ﬁ? magﬁgﬁzog%ﬁ RRVLNg

coordinates (6, 70), and so on. [0038] Wen the fragne ve been
ext r act e@PHRPEHTRIrGsE Plavbaske sWhep encating s vice dandiubgthe leecaded ealeo

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




9 [00401 When a sequence of video frames is stored in frame buffer
30, a notion estimation unit 32 in encoder 16 may generate notion
data for &¥QRIPAFHI%Ion in each video franme in the sequeng8208b0i65@e0
frames. As used in this disclosure, a, "partition"” is a contiguous
group of pixels. For exanple, a partition may be a 16x16 group of
pi xel s. lawirtics tesaiopt eandnfigert ercoaxiganblcld A6 JFEY chife, SHRAGH c¥Fth

the term maerobl.ock’ or. block” used in the parlance of the MPEG and
H 26x vi doBREH Ay DEURBSPds. However, in a nore general exanple, a

partiti orj0egay Aeéscadgriaup defodipRlse ismna@méc&i&av@&eo(ﬁtagenco&eaibgggﬂ@{ag

trapezoi gjal y %chul ar, rectangular, etc.). [0041] The noti
gener at ed°B° frofh 8srcEds doredar oA reMsTses 8 aregdingprpcise fehdicnderdi dpplieda
current fth aREvidso dfrabeA REC Ofiech iRt | fard of 1RMR LS L0, Pe

i nt er - coded ag a prgdi cti vae)ééﬁér{jeérrlg %Qp %r@%ﬁs&}e? Jr% iao%osggrtof‘??%?ri %Oﬁmuni t
32 may géRerdnederng opefernsort fromosapdst-paxtishizapentioten ticagRodddach
noti on vegci.qr n ti. estimation.unit 32 may, specify

di spl ac e%‘%’? A ugéla%)%g@?éé/ pgrB ﬂrlr%ér%gso P BHLOTRY BsHBIoSTing peieiorne
or nore tgftenende ghmamesotation pESiatioeN shirpbdifs Rpbhasm, HOrokxapRke, a
motion vector.for a .Bartfgéi on fmay sgeﬁi fy one or nore reference
frames, ROFTTHR: HCEPRY| ALS RO TRIOUHSH (18 ricefermsithy aeplprocessingmerationsd

vertical oditsplidecdrd)aoubtr illedddrenbiih ueDdRadel it 8RSy sldle %h@v?de%@ﬁpl €
the reference franes specified in a notion vector of a current tTrane
need not "haSFOLARSOLAYE dispity s 2y, Fereinsideceobuffasifillovedube2mey snte

frame. Fordilined affifos oMirehgosh i rignge frame. my be
up to sixt éeln frar_ress re?roclgoél_%lr%gﬁse? g@rg(?e(%%a ?’F(g?r{ad?w&fa?t%gs Pfeeflr‘tsg? s to
be i nt er bedere d4aPisplai byffeesdi<ompy be fmplomer(tédBas srane nare BRApAG -readable

estimati it erate or., each partition of the frame, a
set | of : ?Is{%fl %n%fg"ﬁé?@%ﬁ%g&f IP%%IT%WI hﬁs&mglg?la’glgl}ts’::ﬂlr‘?tﬁﬁ s MdicagPuiche

| i sts of rfadafemedidex val ues may be used to interpolate a position of

t he partigtd [ he B-franme. |f the frame is tq be encoded as an
intra-co edggp‘r‘xa(ﬁ%’tla(}“’rn-‘tfi{salﬁgg‘io,d‘ V15h 0483y Heplavordaerfiata ig Zlispley buders
gener at e 2a0tDigylaylahia 26 'mdBYe BRY HOHBrIOF AGHEQR oM ngr Qi
1-frane. . ‘Q042g1, After. m)ﬁion esti rra{i on uni tp§2 e%g?gfsé%yn@%ti gﬁordata
for eachl'BXPES CisBRY At 8 emyPicdedthpiarny tibe (' GBTYenomiwe er Bievisiaiaot, 2

frames, § i S RN ) 3 sel ect. t engcodin
mode {or Tanch aaR AGNC TREY duthafiRY 3Rl Gl 88 KA THERY T roae
deci si oncefygutianal ighteeynidiog eliodendsday, Plyparat displonehynduigs tijd ONdigfsy. S

whet her LG of-intra-fr re to.be. encoded .using.an_ .

| nt ra_4x%@t§%ﬁ n{-:;{}sr%rrf)i Sdé?ﬁ eae%alinﬁg F’g?lgxﬁé* ing mgludetmithip dpeasdinedsivise in
the H. 264/ dxlrstahdandy bredende e dcodinfdedtes 3FoMMytafiRl 8Pl enhe d
partiti opn-ab)ﬁ-partfiéc%don %gg%s et her ,fartiti ons of P-frames are to be
encoded UST g BME{IH© NHLCYF% O1de BRE 8h&WHe 82N g/ areXE o marD
2009/ 158428R§sMinkd S2009/ 048506 10 conpensation. In the "skip" node,

t he part'téei nis interpreted to store the sane pi xel data as an

equi val e Pgl £ddstEdedh dierdini prig-rreressor dife reapsisr flGamecodt0d83]and rpost-
addi ti onpfyge t i,ng. B .each _partit.ion in.each
video frane S?)(?J tQ ﬁem%gq%g%%gg%g E{vfgrdgg%ﬁ Pjyr?r‘[énso%’ ﬁrIS%IeVIC(lJEé)CllLei SlsnHBcHGPR 34
may per f §Eigues ip deduserov rdstane tenper atdundarmy anvagpaddol fri@@sin 4 8t of

o 5l9n qodule 34 performs. a ot hi
oper at 1 of I oot SN AbdT e, set diF dlariraish EShanen parerhens

of a fi rilentifodgommst grarot iforosss fftiles FRURE ARt 2 £QLeR¥ RIS fhfled
sequence c%f vi deo frﬁmes, g Si nq,lloe partition nmay nove across an

ot her wi s& "B 5 TR Rk f VKR damen ToResamalg hile mayaba 7 tactaneuler aremef a
static bagkgframedhAny thaty sibB widRdgirhalitdd Lighs VPG e
partition nmay be encodedtya?:lcor di ng tcﬁg{métsﬁlgl H’rr%rﬁggst&ﬂﬁrlgg% %ﬁg)&chi ng
operati o atn‘é&"? golpmasomhg ksftsdgretithe vider fameamkiepentp covspfaomt iteitom.

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



WO 2009/ 158428PCT/ U52009/ 048506 11 nore sets of tiles of video franes
in a sequence of video franmes in a variety of ways. For instance,
FIG 3 pravodesnexepl ary details regarding how tile i gefigsidosadgkgan
nodul e 40 may identify sets of tiles that are co-I|ocat ed.
Alternatively, tile identification ule 40 may identify sets of
tiles of keowd sfede Edtadmbed iateo®ing bf dcdBhmad BatBiy StrhdyCldt ¥nclude the
co-located., In addition to identifying the sets of tiles, tile

i dent i fi cRETOHISREMNE 40 may generate tile description i nforrratl on
for each 1934 h@&étq%ttﬁﬁh§glestﬁ£s ‘?Ifagﬁlbllr@%l Tﬂ%eexttzjaé;t ﬂ%ﬁlcéa!cﬂ PR vid o
information for a set | es may i'ndi ca eset ex nu
that may franass e used mehe rdmbeumhe“fmgmcof’ 15 a pe:srrc mrftamcnhwltlm attiiaof a

ot her ot TSI PRoRdPoRe RS X of AFiR Bl b el R e

encoder mmwaexst tvaeaty pikelgnedt and tony phelsvhideo Theanper-lefpitts @d the

her ei n, nment ure with tile of a deo .frane. For
exanpl e, re$1°P ??%cqoﬁ%mt?sf(gcgq)l g%thr%eii‘éﬂn@leﬁﬁ%?@@?ﬂt efvﬁ’&edaé%&l% g ds Ay
tile of an¥dpde@nt pRABe Mat R @echQRyitedd HideQt dhiRg xR h1Bh X?hﬁl(e";’mor@ iPf
the video frame and a bottomright coordinate at (10,

vi deo fr i SxpppigniBatiPRsceihpixplon thbliegreens G epdle @%ﬁlr%féhe ﬁ%ﬁmﬁﬂt hiellm deo
frame thesgfindds q@gpp'ﬁab%sa\%é gﬁ(g{t ‘}arlge? ag)(iﬁégﬁgga thQ'v?&eHrf?angJ hdviGs

frame with a top- coor di nat ottomri
coor di nateordinates(, 1) Slfnﬁmy,sﬂea piaél qfahct fregroens hawing heorﬁmatgsrélnt()) hin

another i ntracoded  vi de ane

P ety xR e bR GRS 4 eb B WGP B FER 207 TR0
rectangulcaf tile of a video frane with a top-left coordinate at pi xel
(0, 0) of | de ane and a bottomright cqordinate at the
bottomri @hﬁc‘%h@r q'ﬁf é?%en\ﬁ =[] ??ﬁr?étra?t?cggﬁqﬁhfhee%fi?%é@mﬁ% IRSHLPES 42
may extr aggarfiingihd figed FrakBs hhg b§§ briGneR Al kgeasonw%tthb mabMeRs &bl
partitions of the frame. [0048 fter extracting t fragnments and

associ at egFemle Uhe%@mmmﬁtocwmgaermw wﬁlamgerdztz aryigdgo §ltameeprr=he
f ragment S%g&?sotrhg g&ﬁﬂn@é Ry &Ed n@%%e&rﬂmﬂs b ?rg fafng{he

Fr agnent er 44 a sepa ate ne ea 0
menory of exempbdtmgd@dﬁ iape ddcoderr 1 &mﬂewsmt}@efrdg[n&@tbgl} Idﬁaxtemes fdma@mmncm

extractro jLact afra rrent and ass ated_.no ta,
f r agment e%ﬁl8 gslétlrg%%%erfgguqs hd the ag AEFRP 1 piPet B%Gdr enfria?li:%gia?dﬁe

i nf or mat i remsémlsied lie. frexagmblﬂ;y ciﬁ‘nposﬁtﬂr@tﬂe Ptockded refrhand b@b al pidvasuspt i on
of a frag Ci L?ndré an | dex nu r of t ram%fromwhich
fragnent Erededcpme a0 Bt FAOPBEe ﬁ@urq%lgr@%?nb of # T tht e

t he fragmptvithdestdel dfiteideirddniiey R b@&s%e@tofw@{g@eaﬁe Me?ﬂ@ﬂoﬁ%i& an
i ndex nurrber of a set of tiles associated with the fragnen

descri bedhapByBuslyHigcqdsd eampleipefefrare gt agsfnat within moﬂatée ideatified ed
by the ti}g description information of the set of tiles. In this way,
the fragnent identification information of a WO

2009/ 1584@83%‘@1082@1)@b1©4i85ﬁ§ra112i11hﬁmgngnxemlﬂamtdefarleef erttedafrell6a(FI®th| p

bet ween t fr nt e fra

Cdents i bR TREEERS of i PERe ot e At Hhyet ARG el RHE i

f ragr’rent M@ stevet & squade fof Glﬁtrfcbéemevﬁé) frames inSa 8530 CuHEEX) W dnbodkr 96  Of
tiles " '[HOSSI%%(Sibse uent]y frag}n&nt buffer 44 may send a set of
ot on QAETSLE B £ ot REMSIPR BAGHEY B SHRBCFO NE PITF SEHEMES ¢ o
a motion HAARHTRhEABr 1 Thzér@e eIUr Qb OGP HMHnarudera SRGOE G mbEr

For purposes of explanatio is one of the fragments is referred to
her ei n asPftvideo fragios e fpr ?Wﬁ@?ﬂﬁeﬁtﬁm SOPNERCRSt vidne feesmas evpyainelode five videps

recei ves ghg.SeteQhd ik JAARESRE! ﬁ{a?qn%&en%gt@% N aﬁlﬁea

current fragment, notion conmpensation unft term ne het he
t he currehid 1’S¢(algmmf videat Habes ey dabhwlicabrea enfired mileo drdtackr dmenother as

example, a sequence of video frames may form one or more Group Of Pictures
(“GOPs").



[0051] If the current fragnent is being encoded as a P-frane, the

notion data associated with the current fragnent may specify one or
nor e noti evp ywetiwi® and one or nore frane i ndex val uespfpusRHaRdissos
partition of the current fragnent. tion conpensation unit 46 nmay
retrieve froma reference buffer 48 €ach reference fragnent that is

associ at §0048] Whdnhe sspeatd oediddoafemésntexonsdl defaandufiBato] § Mbtha
associated.wth the tile s i ndex val ue specified by the fra ment

i dent i fi CAFTYIPT ot %ﬂg%flwﬁ@r BERCFAH TOFLPT, g T eicb@slzthra\ﬂr g¢ch
retrievi RgdcbMRneah @eRGRntE BONBHY SaidsO 'ﬂsrtﬁé@fnecﬁﬁ%1s@lb‘§1§1€ Fa 4RrtitlIRe 10N
conpensation unit 46 may, for each partition of the current fragnment,
use the rgorbgroue ety of pelsh&operamipld. emattision et fayl 6al paterp of pinels.n
one or f r v e he
dent 1 1 o 8 ot 6% LB BB PhEPBE AR S RC B PR BB,

i nst ance,ord’bhekT amed ectier pérbtncea of)ahret MHESH aod H.Bé&x eitdeo emﬂmgrsazgﬂmds may

i ndi cate wpartrtron of og retri eved ref.erence f ag ﬁ

spect fyi TP BVRb I & BirSber Gt prmle Bt e Bra P o e Ramaitee
bet ween t(érg p&h b, &@p&fndﬁlh&r&ﬂt{rh@&bnéuﬂa%,gﬁ@ﬁt and the partition of
the retri ? reference fragnent. In this instance, notion

conmpensatl Q)‘H JiRF fosign daly gﬁ%"éat?chﬁy PSRN exiFeHOB RN pb R HRE lependiieiment
of the refti LUBE BRERE BNEDe erl@cmwntro@%stm% PRI AR kR Ofntd:! *asdédra%nent
of the current fragnent. In this way, noti on conpensation unit
"nmoves" Pardigtive dipsnct ¢ Briramted), rr@crt@neemtz@atmna@nfeﬁﬂ fay Igenerap psmmnr\mters

| ocati on f t

f ragnent %Oll[ %6@ g?‘n@\ﬁen tp FI gr\élglﬁr ?g&.{%ﬁof\%@%g lgt|§1se ?agerr‘\rgqylt lgOtECF'h e 1%?rltdeo
frame fr &Ghm splacifit displsceencht edbachf ohber oiora lmtmdns dgmamsnmmc |uud1€f50r
fewer partiti

B t f 1
I Sy S RO R S o o P M

unit 46 rpatitperhar febife ol aibre erpRAGALrhaLs, Q@ﬂfcﬁﬁdl%p%eﬁi&ﬂs ebHeent
f ragment m)r 198“' ckly and efficiently (in ternms of conmput ati onal  and

har dwar e ! %ﬁ%@%?@ﬁ@ﬁﬁ@@kd@gwow%@ﬁw@é. R%ﬁ)‘“‘{nﬁanmn@tsr on
conpensatgk@hpldihd re‘ﬂ@e%@‘ﬁa%e@%pé%mcﬁ IB% rH&fJnoJemo'r BEa 'H?rtrérﬂ TrafRTRENRAL | ON
operation on the vid frame. [0 the current fragnent is being
encoded &¢ ‘fwngbfthﬁn@medﬁéﬂmtepm Qr ﬁoraélsﬁt)@rmé&dnwt ot hetdoeﬁ, mertite
fragment ey, §

current fragnment. ({ )ré r%f‘r%%ng%(%%g &/’Ibgkglti%teg I?ﬁgm%a{e%r‘r?%cfﬁo st 0 ﬁrgnt f
the |i st draer M tiwaframe iiow o m&r-codlﬂd&ds d0hi-predictbpeftintey (“Beframe), motic

frame i ndex val ues franmes that oc for frame fr vvhr
hare L rasimyfe ity 02 b Bttt SR a0 e drelte” Brist of Qi 910

the partirtfie@dcd frae indek $hludd D@IhgSREEdihg, tHLlists O frallf RdéA %l%s'df@ejé
val ues of franes that occur after the frame fromwhich the current

fr agment too IHeTRRIptS . POMIANGR i gEHiSALD dhe Bnitimes vy frasne iSe9eof r om
ref erencenbifchiess 48 ifachdefmmntnes. ffa%gﬁerﬂ&tﬁnh@&lnﬁa%oﬁlsrﬁﬁcB?trﬁz@ Wbt
the frame i ndex values specified in the'two or nore lists and"that is
al so assasherplednagion datelve mey perferet ng MQIXWQII‘%KUD therﬂeﬁamqr r ent

f ragment I r.en

but for 430 PI2L Ak FLELE YA 30 BeRE HOAGLHR Rl ABLRIFIR R (e
current fvidegnieamte, ini thret srpaicatof videe fizomns, emlordn‘ detctsmnpaodul& Bomay[s€18G%] | f

th t.f ' b ded | - f
compensat B DATTode HAY* RagRet 5o, BB i HOMATE A Vas i |

zeros. Befigdesgecisil pogele Cld ¥Ry fdct@mBRt o & @'rﬂrtuﬁﬁiyoﬁammeﬁas@s Hasheual
generation rrpdulﬁg 50 in encoder 16 adds a negative version of the

predi ct i VETHOY REARTANTIRES: #E @ Lher Brpdat wieet Inttndxd eading impgerdsAndual

fragment 18, 19816 88@n@iolid1e FaNAd:RREe, fil %”HQBAJA\FC Andhd SHOR §¥Kion
i npl enentation, notion conpensation unit 46 and residual generation

modul e 50n¢rNe B Ny PeagrseR o rphastiednybynprenitioh bastuwhether partgemendf Bs t o

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



guanti zed coefficients by quantizing the coefficients in the set of
coefficients. For instance, quantization nodule 54 nmay use a

quant i zat ivpm26ihsuae t 0 quantize the coefficients in eagfrfBidhddssk
coefficients. [0057] An entropy coding unit 106 in encoder 16 nay

t hen perform an entropy encodi ng operlgti on on the set of quantized
coef fi ci eRtripensaBén. CKAINR! SldpeRloHORKe PRULHY isURickprd@8 1JTRYrPBE EAhdpRel
cont ext-adaptive variable length coding ("CAVLC') operation on'the
set of quittds2BauesdsRivcpesedparidinnip e refereace f&M0s opy coding unit 106
may perf g i i -Of y' ta
i L s R S A SR T e
unit 106 afathe pequcorenvimidex gonent nafle Godiviab noddicn?yt operatioon afmbde
notion data asseciated with the. current fragnent. As .di.scussed ove,
"t the curpaflie ardisdie s oSl c Sber e OHRE pedf dSRRLRRERGH

dat a assqeifatreda widdh strfeethiigr sperdtiof ) Mg Bicididy moorlp 13U Seclseiffs adolamt | on
vectors of Partigégns of the current fra | f the current

ment .
fragment RRENHEF Ry? BREBRLY 2 HRATEIqeS 0 _aﬁ@,ong H’@Qﬁpf‘?rgﬁ’fa‘%}_alﬁamé’s%@&né%%
Wi th the \Gadol @athesf £ arfi®h GBTRINE Bclob P othBH &AL IR KEBulP df
partitions, lists of fragment identifiers fromwhich content of the
partiti orfBiS\ieApIR, RapEions F Bitstatie Haskernund artyhe “skipemedt partitions[ap0 5i8]
After ent i ' r encqodi ration
on the' scioye S0 ' b LODADPHL ARy o BnlRk ARk, 0 SIS B8
dat a, an apetzpor maydug-@assBy ithis groowerasls skipymodd partitibhe Boducotdy such
encoded qlsjqa%' zngd 'IQOGLJt-it-Ci ents a{‘}g correscgondi ?‘% noti on vecd;ors
associ at et ot FTHE PHFFERY 2 XGHEnTCSBARL Y P AGRRSRTEY oG VisPYE,
franme maninakting)CIBydgerfdrnigf theh@odd gasothiharperatioh Rut thoQdktRnSBmody

out put | ess. ;Jlatadggpﬁa;:p4 I|Enfebg%tc|ct).ut nodul e 58 were outputting

the _
conpl et e GFi§io8 e sty gutreass din bt phskip moge partifipes while

descri pti@he saheipRtEARI@kubl ReeENt 1dentification information
associated with the current frame. Qutput nodul e 58 may out put the

fragnent [PeEtA e exade dacipiap srodule Yndesgiprinehe reftitendasetitgmpdnfor cach
i nf or mat i.gn.i 1 0 . i X, N

modul o 580 By F PR el oty 36 i Bpibded 160 BBE S Wil B o e
H. 264 st asadardgo dratmpwt theosbglancsd 8f melyo frapee adficegmentidy fheggritioh rha a
different. frane_ i.n _an H.264 stre urthermpre, i.n this firs

exanpl o, BUF SUEC AOBGIE LEN B BANt0 B0 OB PAIER AR L fap butfer

i nformatiagn NMaSklTr I8haty badisgates nicherf kg ae Ateal viehi b fnh@tdemdry of

i nformation (g{rllg the tile Qies%[i ption i_nforrreht*i on. In a second

exanpl e, FFOGU fRICAIIENE S EEL ISP YRK ArgSieLeResddd S ragment s in
accor danqgos] tm?arhﬁomaﬁfor%t@d&q%a%e A4 REld R Eith SrmBurl B ABPpdriifon

encoded fragnments associated with a frame to different slice groups
i n accor ddni®e Viflgoh fieme. f Pefith| sErupties &bl dakrtiionesfi agrideorfmny specifies

capabi li t; e, Ln-thi-s, .

2009/ 1584%%@5%53%@%3%@@@9?’Egdsegég id g@at#pggeforn%xgﬁlghef 8 Getagsfructure
descri bi rigr ¢ hetiliotaky eprsifpfn chedohigiieledt ths patiGon moaypsped fyewmdtiie alchy

i ncluded in.the. H 264 standard. In third exanpl i f. conpljance to
a st andar'd Ptftéonngt Tt 1€ aﬁr’]ffj u%lgo% mc?ﬁ?)% eac}ldg’ﬁp‘lz’%ﬁ?fai“?%’f“% é‘?%rcll% o
decoder / rmetioner IandothéraBsmplé, e1 /deRcodRtur@rfer aWRk@iodf mh&pecify luma
capabi li t.i %?H}of eafch ot her, a new syntax/semantjcs or fornmat can be
used to CBIRFIRTICatlethe MALItioRs & SHEAMOPRI RO the PRBIIRRL(C@arblask-a8 ihitrmred

a priori @pial &i6) deeadetne LARRANs Fud f6s mmnﬂnﬁﬂioﬁy@%hgfaﬁéﬁﬁﬁg@ﬂm e

54 generates a set of quantized coefficients associated wt _
current fipagaentea ofracrei¢rating mytiomtwhetlier dire partitiorsd b anNYERSEMQUANE Z.
MODULE") i & d ] i.zed
coeffici eﬂrllélé&gg%égﬁgogt} %j W t%@ﬁ%ééﬁt%ézﬁﬁagg&géﬁ@% tggs%t”?ﬁgng an

i nver se 084t i/ el identidipeticmt modulo#0 {‘HELE éD. BIODR{UET)iiz esckodaeld iney eset S.

the partition maps in map buffer 38 to identify one or more sets of tiles of video frames
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data, fragment extraction module 42 may generate picture identification information for
the fragment. The fragment identification information of a fragment may indicate an
index number of the frame from which 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
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fragment identifics the relationship between the fragment and a vidco frame. For
example, the fragment identification information of & fragment may indicate that the
fragment was extracted from frame “5” and is associated with a set of tiles “3.”

[0050] Subsequently, fragment buffer 44 may send a set of motion data associated with
the partitions of one of the fragments to a motion compensation unit 46 (“MOTION
COMP. UNIT”) in encoder 16. For purposes of explanation, this one of the fragments
is referred to herein as the “current fragment.” When motion compensation unit 46
receives the set of motion data associated with partitions of the current fragment, motion
compensation unit 46 may determine whether the current fragment is to be encoded as a
P-frame, a B-frame, or as an I-frame.

[0051] If the current fragment is being encoded as a P-frame, the motion data associated
with the current fragment may specify one or more motion vectors and one or more
frame index values for each partition of the current fragment. Motion compensation
unit 46 may retrieve from a reference buffer 48 cach reference fragment that is
associated with the specified frame index values and that is also associated with the tile
set index value specified by the fragment identification information of the current
fragment.

[0052] After retrieving the reference fragments from reference buffer 48, motion
compensation unit 46 may, for cach partition of the current fragment, use the motion
vectors of the partition to identify a partition in one or more of the retrieved reference
fragments and then place the identified partition into the partition of the current
fragment. For instance, a motion vector for a partition of the current fragment may
indicate a partition of one of retrieved reference fragments by specifying a horizontal
displacement and a vertical displacement between the partition of the current fragment
and the partition of the retrieved reference fragment. In this instance, motion
compensation unit 46 may use the pixel data of the indicated fragment of the retrieved
reference fragment as the pixel data of the fragment of the current fragment. In this
way, motion compensation unit 46 “moves” partitions from the reference fragments into
appropriate locations in the predictive fragment associated 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
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complexity) than motion compensation unit 46 would be able to perform the motion
compensation operation on the video frame.

[0054] If the current fragment is being encoded as a B-frame, the motion data
associated with the current fragment may specify two or more lists for cach partition of
the current fragment. In one exemplary implementation, the first one of the lists for a
partition (i.e., List 0) may specify zero or more frame index values of frames that occur
before the frame from which the current fragment was extracted. The second one of the
lists for the partition (i.e., List 1) may specify zero ot more frame index values of frames
that occur after the frame from which the current fragment was extracted. Motion
compensation unit 46 may retrieve from reference buffer 48 each reference fragment
that is associated with the frame index values specified in the two or more lists and that
is also associated with the tile set index value of the current fragment. After retrieving
the reference fragments from reference buffer 48, motion compensation unit 46 may, for
each partition of the current fragment, interpolate the content of the partition.

[0055] If the current fragment is to be encoded as an I-frame, motion compensation unit
46 may identify a predictive fragment that is all zeros. Because the predictive fragment
is all zeros, when a residual generation module 50 in encoder 16 adds a negative version
of the predictive fragment with the current fragment, the resulting residual fragment is
the same as the current fragment. In an alternative implementation, motion
compensation unit 46 and residual generation module 50 may be by-passed completely
when the current fragment is to be encoded as an I-frame. In other words, the current
fragment may be provided directly to a block transform unit 52 in encoder 16,

[0056] As alluded to in the previous paragraph, after motion compensation unit 46
generates the predictive fragment, residual generation module 50 may generate a
residual fragment by adding a negative version of the predictive fragment and the
corresponding original fragment stored in fragment buffer 44. More generally, residual
generation module 50 may generate a residual fragment that represents the difference
between the predictive fragment and the corresponding original fragment. Next, block
transform unit 52 may generate a set of cocfficients by performing a transformation
process on the residual fragment. For instance, block transform unit 52 may generate a
matrix of coefficients for cach block of pixels in the residual picture by performing a
two-dimensional discrete cosine transform on each of the biocks 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
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unit 106 may perform a context -adaptive variable length coding (“CAVLC”) operation
on the set of quantized coefficients. Furthermore, entropy coding unit 106 may perform
an entropy encoding operation on the set of motion data associated with the current
frapment. For example, entropy coding unit 106 may perform an exponential-Golomb
coding operation on the motion data associated with the current fragment. As discussed
above, if the current fragment is being encoded as a p-frame, the motion data associated
with the current fragment may comprise sets of motion vectors of partitions of the
current fragment. If the current fragment is being encoded as a b-frame, the motion data
associated with the current fragment may comprise flags indicating skip mode
partitions, lists of fragment identifiers from which content of the partitions within the
current fragment can be interpolated.
[0058] After entropy coding unit 106 performs the entropy encoding operation on the
set of quantized coefficients and the corresponding motion data, an output module 58 in
encoder 16 may output the entropy encoded quantized coefficients and corresponding
motion vectors associated with the current fragment. Because fragments of a video
frame may not include all of the video frame, output module 58 may output less data
than if output module 58 were outputting the complete video frame.
[0059] Output module 58 may output tile description information and fragment
identification information associated with the current frame. Qutput module 58 may
output the fragment identification information and the tile description information in a
variety of ways. In a first example, if output module 58 is outputting the encoded
fragments in accordance with the H.264 standard, output module 58 may map each
encoded fragment to a different frame in an H.264 stream. Furthermore, in this first
example, output module 58 may output supplemental enhancement information (“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
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second example, mechanisms for describing the locations of the different slice groups
are already included in the H.264 standard. In a third example, if compliance to a
standard is not critical, as in closed applications where the decodet/receiver and
transmitter/encoder are awarc of the capabilities of each other, a new syntax/semantics
or format can be used to communicate this information and the format can be
programmed a priori at the decoder.

[0060] Furthermore, when quantization module 54 generates a set of quantized
coefficients associated with the current fragment, an inverse quantization unit 60
(“INVERSE QUANTIZ. MODULE”) in encoder 16 may generate a set of inverse
quantized coefficients associated with the current fragment by performing an inverse
quantization operation on the set of quantized coefficients. Inverse quantization unit 60
may perform the inverse quantization operation using an inverse quantization matrix
that corresponds to the quantization matrix used by quantization module 54. After
inverse quantization unit 60 generates the set of inverse quantized coefficients, an
inverse transform unit 62 in encoder 16 may generate a decoded residual picture
associated with the current fragment by applying to the set of inverse quantized
coefficients an inverse of the transform applied by block transform unit 52. For
example, if block transform unit 52 applied a two-dimensional discrete cosine
transform, inverse transform unit 62 may apply a two-dimensional inverse discrete
cosine transform.

[0061] A fragment reconstruction module 64 (“FRAGMENT RECONST. MODULE 64”) in
encoder 16 may generate a reconstructed fragment associated with the current fragment
by adding the decoded residual picture associated with the current fragment and the
predictive picture associated with the current fragment. While encoder 16 in the
example of FIG. 2 uses an adder to generate the reconstructed fragment, it should be
appreciated that other types of hardware or software modules may perform the
functionality of fragment reconstruction module 64. When fragment reconstruction
module 64 generates the reconstructed fragment, fragment reconstruction module 64
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
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write reference fragments to reference buffer 48. After reference buffer 48 stores the
reconstructed picture, motion compensation unit 46 may receive another set of motion
data from fragment buffer 44 and this process may occur again with regard to another
fragment in fragment buffer 44. Furthermore, this process may continuc until all
fragments in fragment buffer 44 have been processed.

[0062] FIG. 3 is a block diagram illustrating exemplary details of tile identification
module 40. In the example of FIG. 3, tile identification module 40 includes a partition
activity module 70 that uses the partition maps generated by partition map module 36 to
create a composite partition activity map for the video sequence. A partition activity
map for a video frame indicates which partitions of the video frame are “active” and
which partitions of the frame are “inactive.” For instance, a partition activity map may
be an array of Boolean values with “true” values indicating active mode partitions and
“false” values indicating inactive partitions. A partition of a given video frame is an
inactive partition when the motion vector of the partition indicates that the partition has
no displacement relative to a partition in a reference frame and when the partition has no
residual value vis-a-vis the co-located partition in the reference frame. Conversely, a
partition of a given frame is “active” when the motion vector of the partition indicates
that the partition has at least some displacement relative to a partition in a reference
frame, when the partition has a non-zero residual value vis-a-vis a co-located partition
in the reference frame, or when the partition has a non-zero residual value vis-a-vis a
co-located partition in the reference frame and has at least some displacement relative to
a partition i the reference frame.

[0063] In order to generate the composite partition activity map, a map module 71 in
partition activity module 70 may generate one or more partition activity maps for a
video frame by identifying groups of partitions in the frame that have substantially
uniform motion. In order to identify groups of partitions that have substantially uniform
motion, map module 71 may apply a moving median filter to the horizontal
displacements indicated by components corresponding to the horizontal dimension of
motion vectors of the partitions and a moving median filter to the vertical displacements
indicated by components corresponding to the vertical dimension of motion vectors 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



0,-4 0,-4 In Table 1, each cell represents a partition, the first
nunber in a cell represents a filtered horizontal displacenent val ue

of the pawotaonssind the second nunmber in a cell repregertHosoassos
filtered vertical displacenent val ue ?f the partition. Using Table I,
map nodul e 71 may denote the four pa? itions in the upper-left corner

as acti vefop@ringvuRBswerbhodshtd! be véraed! dRplabérhd@RSluén 11 ha, L oyar4 i ght
par 1t | orbatsba BE: PRI i3 Bred TPt dTE o fiery LS Hresibis icr
[0064] | maenetahesdisxammt e of how nmap nodule 71 may generate a
partition activity map, map nodule 71 nmay use partition encodi ng
nmodes rat her tSbsethoti on vect-oreddingpl;acement val ues. To illustrate
this, conside@uggpbghq belowarggg&gzg Skip Skip Skip Inter/direct
Subset3:1,1, 1 -- median = 1;
Subset4:1,1,1,1  --median=1;
Subset 5:1, 1,1, 1, 5 -- median = 1;
Subset 6: 1,1, 1, 5,4 -- median=1;
Subset 7: 1, 1, 5, 4, 4 -- median = 4;
Subset 8:1,5,4,4,1 -- median =4;
Subset 9:5,4,4, 1,9 -- median = 4;
Subset 10: 4,4, 1, 9, 4-- median = 4.
In this example, the output of the moving median filter is: 1, 1, 1, 1, 1, 1, 4, 4, 4, 4.
Notice how moving median filter removes the “5” and “9” values. After applying the
moving median filter, map module 71 may identify groups of consecutive filtered
displacement values that have the same value. For instance, map module 71 may
identify the group of I, 1,1, 1, 1, 1 as a first group of consecutive filtered displacement
values and the group of 4, 4, 4, 4 as a second group of consecutive filtered displacement
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
,011,0] 0,0 (0,000
1,0f1,01 0,0 1,0 | 0,0
0,010,000 00 |00
0,010,0(0,0,(0,-4|0,-4
0,000 00 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
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and the four partitions in the lower-right corner as active partitions. The remaining
partitions are inactive partitions because their filtered displacement values are zero.
[0064] In another example of how map module 71 may gencrate a partition activity
map, map module 71 may usc partition encoding modes rather than motion vector

displacement values. To illustrate this, consider Table 2 below:

Table 2
Skip Skip Skip Inter/direct | Inter/direct
Skip Skip Skip Inter/direct | Inter/direct
Skip Skip Skip Skip Skip
Inter/direct | Inter/direct Skip Skip Skip
Inter/direct | Inter/direct Skip Skip Skip

In Table 2, each cell represents a partition and the word inside a cell indicates the
encoding mode used to encode the partition represented by the cell. Using Table 2, map
module 71 may denote the four partitions in the top-right as active partitions and the
four partitions in the lower-left as active partitions.

[0065] FIG. 4 illustrates an exemplary sequence of video frames 80 and a corresponding
set of partition maps 82 that show active partitions as black blocks. As illustrated in the
example of FIG. 4, sequence of video frames 80 includes frame 80A, frame 80B, frame
80C, and frame 80D. In the example of FIG. 4, frame 80A is an intra-frame. When tile
identification module 40 is identifying tiles for sequence 80, map module 71 may
generate a set of partition activity maps 82. The set of partition activity maps 82
includes a map 82A, map 82B, map 82C, and map 82D. Map 82A corresponds to frame
80A, map 82B corresponds to frame 80B, map 82C corresponds to frame 80C, and map
82D corresponds to frame 80D.

[0066] Each of video frames 80 is a representation of a man standing in front of a desert
background. For instance, the man might be delivering a remote newscast. As is
apparent from video frames 80, the desert background does not move or change
significantly during video frames 80. Rather, all of thc 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.
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to frame t8Mbiques to identify sets of tiles of video frames in the sequence of video frames. In
the example of FIG. 3, partition activity module 70 may include a composite map
module 72 that uses the partition activity maps generated by map module 71 to generate
a composite partition activity map. As used in this disclosure, a partition activity map is
a composite of two or more source partition activity maps if, for every active partition in
one of the source partition activity maps, a collocated partition in the partition activity
map is an active partition and if, for every inactive partition of the activity map there is
no collocated partition of the source partition activity maps that is an active partition,
Source partition activity maps may include partition activity maps associated with I-
frames, P-frames, B-frames, or otherwise. Composite map module 72 may generate a
composite partition activity map by performing logical “or” operations over each of the
partition activity maps. In this way, a partition in the composite partition activity map is
active when one or more co-located partitions in one or more of the frames are active.
FIGs. 5A, 5B, and 5C illustrate exemplary composite partition activity map 90,
Composite partition activity map 90 is a composite partition activity map of partition
activity maps 82A through 82D (FIG. 4). In other words, composite partition activity
map 90 may represent the result of performing a logical “or” operation over partition
activity maps 82A through 82D.
[0068] After generating composite partition activity map 90, a tile construction module
73 in tile identification module 40 may use composite partition activity map 90 to
determine whether the percentage of inactive partitions in composite partition activity
map 90 exceeds a given composite partition activity threshold. The composite partition
activity threshold may have a variety of different values ranging, for instance, from 20%
and higher. If the percentage of inactive partitions in the overall partition 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
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activity GeapEctipn nwéldlee%}é}a? ideatifigda bt 33 thebincludesoneecngulireareroypes
partitio i tnt

Dot vi ty ne bl blotp BFRe TR bh ARG cBfAbi Bl ol Bty Aol
partiti ondeftificha @l@t%\/dlatymnla@estmeacanglslamnrem@tduodaheehbwpagtquplafracm*&e t he

source pa Lop.act.ivit i,S..an ac tition Qur.ce
partiti ongléé:t arpttmHS f:] Conﬁgﬁg%p agflu?ilea?)wlltqu‘apoéb agli 3 % §PUFR cglds 0 the
associ at e».attzwt ph“nheﬁsreamaﬁl tthfaharY&Sd iByideaf@fes 80 afd HRro c&ﬁ}reslﬁﬁﬂpﬁﬁl te
map nodul onposi te titjon activit

b
per f or m ntg F% ?Tb sﬁlg%g%r gﬁ‘? R ef E@ééﬁ Pipstrates gigme et‘ieiélﬁnb at

activity tH@-l@ﬁnstﬂualdn%ﬁdM@Y?: hés RRAdfIdI Rhgl hist ABe CONPOSHelRrtRRAALiBN
activi ty nmap is active when one or nore co-| ocated partl trons I n"one

or more dhal AR fAsai¥stragde ingdejopample| ofsF1Gs AB, 5B, canluation imqdylst Thabes
exenpl ary; S aGhl

aetvi vy SERRAS! R ARkl Pf 2 i Yool B (P ROIL B ALK, bE
activity mm@nsmm@mm e(CFiVlfsr mép 100. nIn(KdHElt}anB dtsn,straatqmmm

partitio p repres e erformn
| ogi cal n703?€ oiéé‘énrtpge?%ns C\)/nedrp WS teISﬁ%élcE' \}mhffflsrélf)es%gf gf%?ho@ﬁg‘éfZD
100681 Afmede getitimnain dognposiegRsition spavity higprotactivity map 90, a tile
construcﬁoﬁﬂ}] dule 73 in tile identification nodule 40 may use

ti

conposi t iCSHRIE Of Y14y %Wt@@slaéd‘ﬁ%‘laé PeTREe Wéfl}%?letcﬁésmcmn

per cent aggo@flc TRAGL1 M RALShE 'CQIB?OSIHZQ PRARBA SR PARS bbl kau%cédrﬁﬂogﬁ/e map
90 exceeds a given conposite ition activity threshol d.

conposi t d’aﬁﬁﬂnl activy mep P0i tily C?WI@%@I Bodry 7h é@ﬁeldantlf@ﬂlaeﬁlyt m"ﬁllmlnaw
di fferentyv3l ]}E'Efﬁat ﬁtﬂgde'gghe Bﬁ{er gpcﬁltp vé LEL gj%{&i%ﬁ'éj Iﬂ{ 1d€nthIedt
ns

percentage of inactive part ih the over parfition activit
map does aqmndewcleedlat)helecﬂ#}ibm inelupar the tlower @otp of nycwbhnmhpﬂrdumisj I e

' thi s Sapnaeg g (7 gD s 8T L Bl B 58 Bloi s 8% el 1 e

sequence tié 1V4 dag of hﬁj’y’rﬁst belidémickidemild $4 @aRIGO ﬂAmﬁN\}eeer‘lﬂl thRYxanm of

2009/ 158 US2009/ 048506 20 eval uat V\,heth r th per cent age of
i nact i vedif)[g7 ga’ F\SCOPWB%&%"!%P@ ZygthFt 58n‘d§’étf i §ilsrd A6 gbateipciudefs

partitions that are within preliminary tile 112 and partitions that extend a given number

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



[0070] The exanple of FIG 5C illustrates additional alternate tiles
that tile construction nodule 73 may identify using conposite
partition ¥O2p0{168428rap 90 Usi ng conposite partition acPCyiusieosress®0,
tile construction nodule 73 has identjfied a first prelimnary tile
112 that includes the upper group of active node partitions and has
i denti fi edGa 58 tinebnpinattioninmainle T3 has iddrtificti at tile rid 8 ulehe Sndlindes lpomigibns

group of tive. artitions. Prel.i.m nar ilbe 112 may.or not
e Gent 1 251 G B3ALL WP R aa GO Bl o o AT e

may not bie cacleditéctiah fiom preliindd tila 174 GrhbAivenaiveber of pikelt ARy s ane e
of FIG 5% tli | e.construction,. nodul e 73 has also identified a tile
116 that THANLRSOTECoR PlgHEioms i BreEmiisphiiles pFetndd Wdpdicsts peag thet and

partiti onge iWidin €6§ eNlardl OigY RRpEUIG! AQTi1R6RLIS IFIG SR hndick 8£ Lile® Ry
fromprelimnary tile 112, Fur?her nore, in the exanple of WD
20091158488itetsdygtiodieerealdsws 21 FIG 5C, tile construction nodul e 73

has i dent fyf t:] - I i t] t...ar L thin
prelim na[lro?/h?iq?%r i%%%gé#gﬁggﬁ’t{ ?gﬁéﬁjt atpgg[&{oltel négﬂﬁﬁ’ehgﬁ’v%i% Cﬁlﬁ%gr%nof
pi xel s i rmedwh7Himagddentfy # tilorf paddl viddorfemye initheschiiehce Dhivilegifrumps thurber

of pixels such.that .all .notion vectors of. partitions in

prelim naf gg %(?ﬁggeéi ki thaenlge“ﬁiﬁcli inned?flctg? SORPRAE ptaﬁﬁlpgéifﬁé“ 'rt“i‘ﬁ'nht Pihgrs

116 ialnd M&ds,g'ﬂs peﬁtrgmﬁinymoell%ﬁ? i Iid:batifi@tzedk]ei crffﬂi&’ao gﬁfne tsfcitihsth@txmé c’ﬁlei’:lr ea

is illustrat wi t h. di ggonal, || nes, 071]. After jdentifying atile

of a con‘p‘_B‘gP‘%é apl&FetiOPiOg hf‘a‘élfi?(@/ff%fpe H%f%g op v i€ thegwition dt mo%%ﬁﬁwoé thes

may i dentyifies ankd thet Rbre§RaNs 1i2d66ntibh 3N {)!_uflti&gﬁl{:ﬁxlﬁgd‘ﬁpﬁfidgﬁtiﬁ/e‘ﬂ§90f
ified tile o

frames that is co-located with the identif| ) he conposite
par titi orfD@eemRAsity PHEpoN pGivey Fap. Wothissway itilecopgitustion ooildn 7Aodrntifies? 3

I denti fi €Ssefof dolBedtd eoe%/&fQRQViE%@ﬁar%ﬁ&qﬁ etsp:@fetn%]& VE&C'O%[HIII{EQ udes a

partition of the vi frame i only 1 e partitronis in a
| ocat i on [8972]Hénder stee fircamstanteat it ooy rresdoamtipcow ta usodkt il6randfilal 18

partitiondhgl in t i.deqtidi til f.,the conposite partiftion
et vi ty Yt YRR sl SEFPY ChilitcoB i er & S SeHE e F o
set of coA ocFGASBi IS eabimpleay bxi@ainddr s5ERS, inbtidrN CorfRALRA Qin@f 46vindeo
frames. [00%(?% th]E(Fjefl SO0 ci rcunst ances, it ng%lge advant ageous to
use til e PIHRA] TTiehes reirgense fppments Gogy refuprsdilicn 48, (Regawyo refogncer o2,
and 104 iguffes 8 afagteial atdd @ eieAith Snc@orf bfencafinldeFiby, f?l%hi_ng Peferenc

exanpl e, as expl al ned above, notion conpensati on unit I'h encoder
16 f et chdictrigh dremdefcrangg hukes 48 roey bef 2 tisiec andppver cagumBec awsess.

r ef er encer b e 4ShdIB Y00 a.af 1. Ll e fo encodin
device 4, fet chir%’g ref e? eﬁ}:g&lﬁ?%ltg %Irogsm?t?%ém@!é%érde%géx%gf?d eﬁgﬁr?%y be
a time andiepoeebuftadSimbien prngeesson Fit therpotoe; thakeorenmt fragment in a

conpensat j ni .fetches a reference fr. t fromreference
but Fer aghangy Rl o0t B Pobr B R R e R b G B S or

fragment tiles hlémanint 38, e phfisibnd srelsag@ll beGved® réfoRn&OMRENEAL | Beaud t
46. Due to the ex ande%aar eas of tﬁ'%lFﬁes 116 and 118, sone partitions
are shar SAMEREERS PEst TRV FAGREFISS TBERSRISET SBHaoh RE (EETSHIE fofr e

shared behMRRTHBERRENCET JPGTBRE thosd ShafR)paRRlonPviIRECESIAI Mo i®Fetch
notion conpensation unit 46 to fetch those shared partiti ong tw ce.

Not havi riB¢ slrgdepastitionsdwissaneusaya tinie ansheoweni de sivdlar sigwagion inmy anly

power. A S j ' ; - Wi ard to a notion
conpensat i oneg%iatt&!il%Mg%%gﬁﬂﬁ%@g%%%&g%&g?’der to actually identify
one or ndP&Hilh exdeoto actemdlypdsitifie opant imbieotiiemof & vomposiapartitioh @ctivity

t t | I iety of dj.ff t ' :
For exarpt®: 1014 uside FRRAREH RbTPibas oo st bt ot

of acti vexpaplk] file cosstiuttich edHOSI ey RiRAfifyt dodfeca@iseriof Ycti@Pakitions in
"pruning" away inactive garti tions of the conposjte partition

activity mEPORHE | PASHIGR AEHI MARrRY t PURRET SRV ninagtiyet pArdtions apfp e,

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



[0074] Furthernore, tile construction nodule 73 may identify the
tiles of a conposite partition activity map in such a way that
fragment s VER3WRi1HWH®d with tiles based on the identifiedcrivbmssmmssosbe
fetched fromnenory in a tinme and/or,power efficient manner. For
exanple, tile construction nodule 73 may identify a tile of a
conposi t €ligapfiand dhesaldiiand tly4 imBIG.uEH tyhaldingriagpien partitesosichtird the t h
the tiles; i l.e. nay Stored entirely.wthin singl
nenory pgg‘k‘e%gﬁ%?dﬁpt %ﬂ%&e‘[&%h%f ge,%}ldingu rrrwélylnt‘1 ré(%}elerleé?gp i He C%ﬁ?ﬁ@“ﬁ’g‘?fﬁl‘: to
retrieve 7@ manghetify wineéipudisescsnifiacivd pagtiemt ofl & cahpssad paithibh Ac@vity

si ngl e nmenor %a%g_. I nefcont rast, ,conpl.ete_ video frames, may be | arger
than fragh¥ntys CCBHXRE SR SRl PHEHCT pHiE SORRSPIt Battisipy aptivity gRap
fragment sind itkeni@hifyin@bothe e HakltRns 6f tht QbAPSIEPLAL SN Y E)at’ﬂﬁs
wi thin si ngglag rTEm)F}; %ages. [0075] When til e.pqonst_rug?;é%tﬁgﬁp%{l e 73
i dent i fi SIERDeT tis THHt A0HE BedRRAstan g9 thantideifides petive ynoda partitiohsethat
const 1 uctipAERAEaci B R Sk biches of each of “the video
frames. The identified tiles of the video franes may be co-1|ocated
wit h t he [#974¢ Forthermeres Gilpogistrectipnmidduledtd mey identify tratiles Bias@mposite

identifi j G I t tiles. Til. onstructio dul e
73 mmy 1 qanpiopaufigas MbRed B @l gmdl b g SIS OB EE ve
partiti ongentificd hites corypmsictcbed Aot hémdry 36 hitithd drBowed OFBlentib@iert i | €
constructPi on_no ulﬁ 73 identifi&g t?Be sets of tiles, atile .
descripti6h® PG FORYUPHQnempdine, /P FRay ey doye ok 2 sompasitechagition
tile desarivity & duoh CalBhdrdhts BEocAc Wil the Bifesibd@AlohfhEde S8 Be Uored
tiles. The,tile_d_esc;rl ption information for a set of tiles may

i ndi cat e Bt Withiggusels Memory mages; singhis remalen ignasheake desattini adl/@et s
of tiles. Yo ; i [ val: ' j the . identified
sets of Bl eg e Bch e b eny ot tye Bl e RN DGR 1
access t pegei e caetsast i qoriptate ivivieo rfrands anayobe tlrgersthin dfagtichtes . Because

Furt her ) i e iption.nformatjon for a set of .tiles ma
ndi oot o cpipletdald kARG bPIAR b SRR 1 Bhe e 3R porti I ol on
of the tichmpleterviddoefranets withirt dihgls mehibhi prgtdie vi deo frames. For

exanpl e, il e description information of a set of co-located
tiles m}ﬁﬁhﬁ"" e R BT e Bl Poemitine Ylgrofdhe compoitatragition es
i s rect angitigrmay)did@ssttuctiOPmbohlt 7¢ HaRelendty RleX6f calk 85 th82)dealle

pi xel (63, 82) of WO

video fr s, an Jbottomright corner at _ _

2009/ 158428 W?‘gﬁg@ewﬁmsyﬂeﬂ framenay peiewloepigiidth thetilan ictcempagitev e
exanpl e, phid@ioh LSRG | PlsO HehMEQr dBE LB Qa & §F§Iegf ]Tﬁé) coREaLsd
tiles may list identifiers of partitions o the vi d€o frafes that are
i ncl uded Moduienid may Wentdy sudhea sptof tes fw-chdratmeerttd deesf adfive pheriomyia, | f
tile in - 1 re .not co-located, the tile description

i nf or mat ?%efl&o 8%1@!%@@%%{;{%{1&%@, may indicate positions of each of the
tiles in[@076] aékr Gfe tonbtestiop Gdddile B @entfilRsithd wad batRS, 4 iR @fé@aionof

node snoot hi on part.ition actjvity map 120. As illustrated in the
exanpl e 8}0%]*{%%4 lg_[ﬁe b%l“‘klflﬁt‘_(?ﬂ I’&Ejﬂ“iev‘%ot Perdisaede dacrindesnprmeten fet

of conti gudus tecitdenticRast of iROSTHAdle ABGripHALIRRRHaBR foPh s& %@Hleg HAY'S
active partitions 122. Partitions in set 121 and set 122 may be

encoded H¥lioafs § tlerindgggialucsbat iy ynignesmangyheidersified deld 0fles DBesrngethe
partiti ORs in@&x VHRY: DenRNe o8l i 0 = SKi artitions.
In additi onl_nt oX set 1121‘1&1and glg% a’%é‘%‘{mggﬁﬁt% ‘?ﬂgfﬁeséckfeﬁg?%n?éﬁgﬁgiﬁ%a sct
i ncl udes of \idesi may deacdde iapeespalng fitel dessrifa. infrBOF@] oPalict bdti ailes.

From appforthemerty 8 e Sspinhlony BroBuBin bt 4 of il i e oo St °
di scussetheahenie thawet ef sSlnpatdihagositon dfakiclcs SOhat@df a6k WRIPRAE tideh ONS
to be en%rgded ES ski Ieg@%e . Z]]rgt i ti.ons. For.ci ng i sol ated active
partitions 'ty p¥ WF‘% eng ST PHYh D orgptien glig ect ook tils mey | es
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



24 [0080] Partition map nodul e 36 may then generate a partition
activity map for each video frame in the sequence of video franes
(138). As WeS0W/15B above, the partition activity nmaps rteustdeodssa@deo
frames store information that may be,ysed to identify sets of tiles
of the video frames. Tile identification nodule 40 may then use these
partiti orthawidey iﬁtasncsmlpsmtadtcgnem@rcammpa tho nioddstéptiparitfotrhadndst 4 sk by

map (140)., E Ly artition i vit s, 32 in FIG 4,
tile identi ?%%cﬁ(%ér:}%n%cf uﬁq enigwﬁxﬁf Pa‘ét%?%ﬁ?@%% 8‘[45%?? s that 47 inebpled in
activity thepiss0 thel@0 of antbcaitd tiks. i Burusinioad, aftilenin fl $SBof Hs Bfe ndde¥! .
tile identificati ﬁn modul e 40 may det erm ne whet her the percentage of

i nact i veqﬂ‘éﬁiﬁ?cf S AFSHIRtAD iRioRpRONd thiasct ok tilerima indigateyopitipnserfcadds a

gi ven thr(ﬁsﬂi@dﬂgsﬁlm&geto]{tggﬁl] I f the percentage of inactive
partitions in nposite partition activity map does not exceed

the thredfBid F(IGl\@ libllstfﬁlta@)he efff:qt@f rgdnsmdtag pon pmauh ecmmymp 120.
identify @s ﬁl%tré’?éd ﬁ'tﬁ@t@xaﬁ 14 Qﬁpp QﬁOH& ??ct %'fa%l tnhc udseéad'[gg(’sgt of

tiles includes all partltl ons of eat
video fr aqf@gntégmus) actﬂvcn panhitionst @rl raat amecomﬁpd:t@fﬁﬂﬁt@bﬁﬁhctwé pzlrh@onq 122.

percent a n rtitihons in the conposite partition act|V|ty
map doesqﬁg 03%(625 lpﬁ ?ﬁ?t oy ffeﬁ@o asléf‘?fc“é gid’é?““ﬂ?BS

per f or m tenaatictli ANAYC pevde’ thaditioha S8 dngn 6o Ghaded [a@(!a%gﬂhelqy the &Eﬂ;ﬁfp
hand, if the. B fe‘m e of inactiyve iartltlons in the corrp05|te

partiti orP2EEoNnY t%’nl 19 st b2k A1 Sehide partdign artitiy mie 12hmekdes oo
("YES" ofisclétdd activk batitis@nsf i cation nodul e 40 may identify one or

nore sets of tiles of video franes of the sequence of video franes
(146) . FIPOBL Aapitien aetivily mapelfdiin FEGtSIbiy armduﬂoe adiﬁ)fﬂyayap thaneduity fiset S

of tiles gt in this exanple,
tile identl ?’i Cat F%é;lg m)guflgq4 %n%lgﬁl:ggﬁw alg rﬁ@l & ?Iﬁcué%?éhabfmf‘ g
t hat i nclsogething maypforcdsolatetiraaties pdrtitiasab hnereneot&mls 8kiptrhd® partitions.

identifi tiles within an | -franme such
t hat oneCP%EédrI?é] ?ﬁ%{éﬁ Wef}?amon&g(ﬂlgﬁsm é’?oéif" SAtILOnSRAY Frauce,the ugber of
til e/ fragit@nindothetefire 2mpmeit- the asFBprdstiod RLFievV@Yhy LR&IE: @9“' e Ryl W
reference tiles dentlf&ejgdngvﬁhe |-frame and t'he rest of the I-?’rama

coul d be PRHEQRACRYDHTaR c§ Selol & aceet IRBOSIYtitAMmL askiviy Imwp 124
i dentifi cadlideR seoUl $d4Qt T2entdafides: the a1§c?§<§f 19§ 61‘& 'a{?ﬁe oy a{lotatf tq%l’

144 or after 148), tile identification nodule ene
descri pti “HROGtATAUTai cohoTERSH Intatidp-mbdDh dloseves, partition &sivitd 5@p .1 2#Fdagnent

extracti qpt Pyl & lﬂ%dq@t tﬂlﬁgloﬁﬂﬁa‘:t fragments associated with the

identified tiles romt rames (152). In addition, fragnent
extracti dWTHDIUES 642andetB ifjesimteadrecxpinplaty @petadion of Ecoadri 16 Ipr‘séHté‘EPq’&ll on

for each he extr.acted,f rrents t extraction nodul e
42 ey tﬁgén %tﬁ’r e°>é‘|r5rr%‘ agk 0 Bﬂ?ﬂ%‘?%ﬁ“’%’?%ﬁ’éﬁ% R 6A. #agpence
associ at ed umnhbﬂeﬂhedeforfmm Soreddfrie b FaBFNL0 gl %&E &ﬁdu%ﬁfegtﬁﬂanon
i nformati onﬁélSG 2009/ 158428PCT/ US2009/ 048506 25 [ 0084] Next,

WO
encoder 1B gy FEFGSE AP oy Gpriitsmasion; dafaor pattisieny of video nmepinethef
FIG 6B. SfWuEﬁk!erbelhéﬁco@éﬂ vf?i&?fr%@sr @t&'l)o NA fidd HSEdnshBlatidh SHE3 2 Tﬁ?ﬁgﬂj’ & Of

FIG 6B is denoted as "B". ter performng the operationi
inthe e%&rﬁﬁ?@waf¢f0@paﬁmon%hﬁtbaéﬁdeméranmy in d@pﬁemmke afichestmize v&t&ot her

sequence p@feVigeR dfe&ﬁgﬁ%ddﬁfe%étf [ %Hcg)d@y{ b 6{1{11 32&1 008%46 #&W @ChGB

accordance with the operation illustra
noti on composaf saoh oﬂirhr::twcl% fnameemubelsafqué:ﬁ:e rmﬁyzdé@fralhm nehehbdtiod, her e

is an un in fragment buffer, 44 (170). |f notion

conpensat | g% Egcﬁnﬁ& %8 PW QE@O&%FIO%W%O@% Sﬂerﬁﬂﬁlr%&é%“?qﬂé’é nent

in fragmeath dfithd erdeélﬁra@eéf ESthe GEqukAEY of ViBED ﬁﬁ‘m@so(mgﬁsﬁﬁ 'd@é’én%ﬂ Ibode may

det erm ne . yhet hg t[«?& ﬁgr ocessed fragnent in fradgrrent buf f 44

(i e, tRENZGEd e aé Frofie jsaopthmgemay deyge dsalated pative mﬁa@n@ to be
encoded as skip-mode partitions, thereby reducing the potential number of tiles that tile

identification module 40 eventually identifies.



WD 2009/ 158428PCT/ US2009/ 048506 26 may al so output the tile
description information generated by tile identification nodul e 40.
[0088] NexX¥Q 2Wi&H2e quantization unit 60 may gener at e PATAIE2009/648506
inverse quantized coefficients assochgted with the current fragnment
by perform ng an inverse quantization operation on the set of

quant i zedﬂﬁ%!ﬂfﬂart&ménn@ @93@@.3&@@/ chrgcmrretccmpmmn ﬁa’ﬂa[gyrmlﬁp fot 84dh
Next, in I ode |du
fragnent \Ag(ge?g%%rg%ggﬁ]\% Qahulé eoﬁ?%%rg%@ fu%beerfﬁf‘) lbe Btition
i nver se tactivigf waps bpéneamdeorfraons stoee mﬁirm@tliou thmenageomadltd idedify sets of

coeffici SQ¢i. d W t rr.ent re (186) 0089] After
i nverse ?[ ?éan ?El fﬁnéosl jslcglgf‘fgﬁu L PR “%é‘ﬁdﬂﬂé’dt F%é‘?"d © Py e,
adder 11Zictiviyy gepenhakferftc haoapsiiteutieibnftaarenty AP Chatefsmkt hvihe
current fra(ﬂrrent addi n tﬁig cieecq%dednraey gﬁg pg. c}t)ure assf(j)\%l%?ed

b
with the Rl Pé‘nf"t‘f"%/t& il® Flbh e pledietifigaion podile 4 may agaagratsy
Mot i on CQﬂB@Béﬁ&tﬂaﬁﬂmﬁ%ﬁvzf}ﬁmﬁ&@Otﬂﬁ) A [ ®Ns ifidROEE M FIGO8) - sFelglLence
buffer 48 may then store reconstructed fragnment associated Wth

the curreHe ifemigieatm (@@@9‘3 4@ 0090 Heigfmine whitkarethe epdycdnfage o immtidvees

the reco AR nsat kon .uni y.~again
det er mi mr;b%\/\l;E %gfrjth% er e g% rgﬁéd %ﬁlﬁ)fﬁg gem&%(#s aa%" E"ﬂselllioﬁé’rﬁitg ment s
buf f er 940031705 thel feravntagonf oenrensatiticon inmhd cobfpodied parttinesctiiiatmdpher e

Frame. burPer 10 g e L6 Bl s GREE Gl HER omian edie fare u%eigéo
(FI G 6A)asef 60083 oﬂ'_thcﬁngo framés, heekn cciaef @enilds inhideghl f)ﬁ“tlﬁé’t%rﬂ?le%hy
details of decoder 18 (FIG 1). As illustrated in the exanple of FIG

7, decodét efél%n?«FdP&]eFe%eanC%ﬁf Yléffyfrﬁfé%sddf‘ﬁg Iyan ﬁlter%wevmelﬁmemt@m@pyf
decodl Ng thére r ]

set of quan%) [ z%ggggo(gﬁﬁfdgﬁintarstﬁlggiglc?lgtcggﬁj\?\%&ﬁﬁarﬁ raé&rlg%f ﬂ-ﬂﬁgﬁ%’g I on
dat a assG&Feddlr firoskolp AMNG'T ¢fode). ehealec Uy meY\peifmmgmmonalq:rattrt@mbased
decodi ng JiRidinL50 decodes the set of quantized coefficients

associ ate w th the current fragment and associ ated notion data by
per f or m ri§08&Ah CEntheoqjgrerdE@mdmfn@e qqameaﬂag@ bf omuctive patidodes Gyankipasat
coefficient e _not.i on a Next , ntro t 150 may

d
o ovi de. (e GBCSHUN R E3ielr cBun ot einehis HEReRS ot A (479, tle

current fidageaiontodule 401y S@&nEBAGd FahbreReRRAWlE o F2ech TR 0HG: 18
and nmay provide {bhe decoded notion data associated with the current

fragnent SFHEHB VY50 CEHpEnd4e)- oot fremals4 tilenidgetifisation 1®dufeod®29ayl n
addi ti onid@aky QRY o OgeO iR I“Fr‘dltneslégi B8R C eflend ”Eln‘ith%a exampEbtxle

identification information and | e description I nforma
i nst ance,daificdiop et gan nﬁqﬂt@S@) titraip. qael ifwencgha GuldudeStll afebs hges

hoat 1 iR th Ao AGIRDE, AR BLARh Bl YRS Wil b |

descri ption information cusse oVE,
i denti fi denieonch WO @RQE/ DEBRISRGEE ddSlZlO@&éﬁA&S@ﬁotRe?r plaﬂfoefﬂwteigﬁﬁnff s LY

pi cture ate frame assoc he fragnment _and a set
bt O o Rt LR W BV ARl B° il ki Ser aF 1agpiiaay in the
i nf or mat ifimcfand tige redtlo@ thendi@t @8l dael p&dté OB of M8 rtfeleBec. WIEN €Nt T OPY

decodi ng @@éi ]fii ecode the fragnent identification information and
the tilel £5Tist filsnl Fl"rﬂF SRt F‘Sﬁ“le éRtifapfictitecdismy ties G.c.188cmbf @t or e

the decoded {4gomenbenifeton’ Gl o9 nlaf RheBkl A0 BRAphdLHAEERAGH L | ©
identification information in a referénce buf 8" eco
each of the sets of tiles (150). Fragment extraction module 42 may then extract
fragments associated with the identified tiles from the video frames (152). In addition,
fragment extraction module 42 may generate picture identification information for each
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).



[ 00931 When inverse quantization nodule 152 receives a set of

gquanti zed coefficients associated with the current fragnent, inverse

quant i zat i ‘98 2HBde4E 152 generates a set of inverse quaRCTAELPIL/048506

coefficients associated with the curpent fragnent by perform ng an
ion operation on the set of quantized coefficients.

i nverse %ﬁ@éi@t . of )

Next, an &L EOST OF Marogtiren tissoncintiga dbisenicd dn fermsraplefd1G,
residual 4 agmBil FRS $AC kR Grafoh ﬂl&sﬂ%e&%(h@%&ar%@%??f@ d&@/ isRRESQY 10 N9
an inverse transformoperation on the inverse quantized coerficléhts
associ at e® wiAertnseorning ghstopkratigns stratwh entheesdnopic oHRjle riBathaideurd t

154 recei t ta asseciated wi.th the curr
f r agment ,IM lo ?%E&%gﬁggﬁgea%@@ﬁgﬁﬂﬁmingﬂﬁﬂﬁ?’%‘isﬁiﬁg\#@qﬁb&ﬁﬁ i‘?éﬁ@nce
buf f er 15803%fleremcdnte adtireint speraidh dRlisedtel yin MRt dxempRaifFIGNEB et of
not i on da}:t a. Foh. exarral e rmﬁé#on coa?)gnsati on unit 154 may retrieve
each fragitBRENFFHOT BFEFEAR SR &P MAgdqieming whelaer fherginan Wipiecessed ame
i ndex nurietresipefdghicedbirer g1/t | @ @ndiféh%oﬁx?@t%saﬁ& #hif 96 ASEAGLAL B

n

with the tile set index value of the curre ragment. Motion
conpensat'fOh 1§t vamsacesisd frapmenyde fragmene brifavédl ("6EST oficd0y, ragient s
to gener abgpandli&d LGt 14%Sni ' | nt .fragnent.
Mot i on corrpgnsatfi on lun}st &g&%&gg@g@g glkﬁﬁgwb:%%gfgr%é@%ntflpafga%%{n
usi ng, fdwtiex&hfiice thetduerentefedgnicotl éstodesarddog ih ialrowedeiot ntmegakd1110.

motion c td it 46, ter motion conpensation unjt 154
gener at eg tﬁeﬁgréeo | gtgl&it}én &%&ttﬁgr ggtglg%%%:sl Q\a%ghe\r;ﬁrf? HBSRERr 8ot 1P e
and i nveregeoderainsihter-mote dtiNG” 16761 Ygnebebe SomPenshtesi Grialichsf WEE the
associ at edfvvi th the@gﬁgrre t fr&g?% g_fc[ij%gnent reconstruction nodul e
160 in decSHar® Temeniindfistenge pultes 48 indicaieldy tha giptiae dafa sesoriated avithi ¢ h
the curr erfirstunprReRyd et it ﬂa%]n%e@lmetr HM?i.éf.,rtlﬁzt?%t £indnbo i& ﬁgua'

fragnent. V\Q},Ie ecoder 18 in the exanple o G 7 uses dn adder to
gener at e M IFBEIFEMEAs T qdayjiethe curant Sagmed (B&).appr eci at ed t hat

ot her typegsedfNOAr dVALA Olnes! r the
functi ongl i.t@ of Tr _agr%en?_ Y egg%?ﬁﬁé{?g%ﬁg&gﬁa@%&e&[ﬂ%ﬁi@ﬁn{ é’ly
fragment 2Adi8sns megative oversiod of eéhd Gledy@iver fgesent hssoc@ednsith Ubé afirrent

fragment ¢ f ent st ion nodul.e 160 may det erm ne whether
the r ecor?édtg?lgct ag % gg%g%t&?r(séﬁtus%qe@ggﬁﬁ Enetlhé’r‘}é/%th‘ PIXg e OFL:QW
exanpl e, chmemniegeeheheomief refithen] peeDRaLELCAGE: fLABMERheMaS ARGAdSD as
a B-fra ;Fﬁhe econstruct ed fr% ment may not be usable as a WO
2009/ 1533% i Eﬁéfﬁﬁ@‘)t(ffﬁé%‘ﬁ%‘ %8 ?“é?‘%?‘é‘rf@@ipr“»?saa%mlt 4q qetermingsdipt the

reconst r uatrbfr-pBEM i€ td 60 clH&T #il RS noha i Jﬁ@?ﬂsﬁiw@ﬁr:ﬁgf&é fent

is usable_as a reference fragnent, fragnent reconstruction nodule 160
may st or @4t B8 r FEEHE futdt cof Feedligignts dsspcraddde mathc theboitfeat fi@ichbiby
subsequerfundatnias e " RLRLANEShLRINEI; @ddid | I b rffp,é
reconstruction @n‘%dulee 160 det er mrﬁngeggg%ﬁ%dt rl’tv1 eq}rléeccgl%g?tr 3@%@8& {Skent

i s usabl Quastizitipeimdelscy Menten donagreenset rod cuastzd cbdftoien® dsoeiaka0

may provi ted fragnent.to a frame reassenbly_ npdul e
162 in dé‘ggl(ﬁe’?sf@& @%éérn;ém% &Pplyine s auantizafio %éﬂ@Pﬁﬁﬁ?iSSW@r?B%@F@mfao
det er mi nessotib@t! withehs acensiigaeihed 78y.agnent is not usable as a

refer encE 4szggel? recanstructi on dule 160 may provide the )
Feconst r e FrSUehY> a7t PYFofger Piihe O BB s#phY yanneetary eepding

Wi t hout spatiidigintoider ke6RBES hy st oluAREI iRl Ay Shse bl
[ 0095] Frame reassenbly nodul e 16% rleasserrbl es conplete 1v}:?gllg(j)‘:ﬁ??nz;%mss.

In order Pregire.dag Bkpn atgiagopiated aritispartivenvef e renbiiyermodiuind pideemay
recei ve #dnB&meh ieiedioh RAGBM &ﬁ%e{/&?ﬁ%%ﬁ%grﬁ%@?@%é%@%k 3?%2?@“' €

160. In the context of frane reasse
frame th#ie @ispnencodiag oberetiom atiput ihedild§s oey odpnt th8eitmpyeherdee¢datho as

the " : I dul 62 T '
Fragmont T e el 4 he ARER. L AR 2R SR, Fuh S i B ne

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



[0098] Ot her inplenentations of decoder 18 may not include frane
reassenbly nodul e 162 or franme reassenbly buffer 164. In these

i mpl ement ayd easisAMst - processor 20 may perform post - pr eeesS1008048506
operations on the fragnments stored ia reference buffer 158 and not on
conpl ete video frames. For instance, Bost-pr ocessor 20 may perform a
de- bl ocking, sipesapitahic AR deh@iphibAgTBMaSon EMENQT FPHR, idédhifitiR%8nodule

i npl enment ati ons, post-processor 20 may reassenble the fragnents into
conpl ete 4% deo franes. For exanpl e, post-processor 20 nay use the

f r agment by ReAT bRl GAMBAARL fnit B0 GRAY BEREAD- LB & AP HhAldP
conversion, post-processor 20 may add orie or nore frames between each
exi st i ng dopfigEenisrassocigagueitic hieahrrént dragmentt Hyeresfoyming en easisegutnizatiorame
rate of t of. f .o .order t d fra bet WO
o rore SIERRRRERESRl dAATER ol B ER o et Borc BT BERET T
conpensatNea, fhodrsd irhesforinnuifir &reny hehaweern dxobddd wgdid Fnpmehasedtiaa t he
fragnents.. Fg{ i nst ance, Egst-grocessor. 20 nq%%fuse t he noti %g vectors
of partitVidhEe Grgnt iragmans by petfornpipe gn, iveEe HaBSiPERSPEIRECT PR RS BEPhg

gener at edn{drsejuantide@ cSASIEAY 8 cikledmBth theurdBitibdine (P@yi tions that the
partitions would have in a fragnent of the frame bei ng gener at ed
r

(i.e., tHA0Afntinyorsnipnsionny megulentlOogenetpéescilie rdeprdefl rrasiduatejctures ul t
from perfang N9 FUCRAIRL ORcEAIRERST RabAlnd el

fragment of the s%}ggeenquent _fcr aﬁrr%. g’osF- g?toaggeos?gal(t)%d ‘gfg{ mﬁy&?ﬁgnﬁ{gp{ﬁ?ﬁh

t he cur r ént addingnibe sigcaildd iresgduzh picfura gssecitted votht the chrenteraginett pitecledes
the current,. i.e. preceding frame).. Eurthernore, it should
be appr ecﬂlIl é&léet%% {Iﬁ%{%gei g?n%rggﬁg%g i PR R ce‘é%a:ﬂ"‘% 2Hlmé 4 rfélr © (CRprat jpement
conver si qn8)edtuitgue bulgr B npyabdl @ed thorebhatracsd exgmaft assothadiviitonal
WO 2009/ 1 8428P%[1U820((')99é048506 30 encodi ng and decodi ng net hodol ogy.
I n theseti??‘gﬁﬁ% agread (1 ?Jst-processoy 20 may receive conplete
decoded Vipg®R AftMesielehe@m Burecageriordsdand i f& todddu@Sd i 'ﬂ*a%’xh&ﬁp hb@EES
extract fragnments based on the tiles, and then performthe frane rate
up oper atSOBWCBRIPh Aty 4G nBAY stepl epErag evhedur t herngabref pranBIPicAesaed
sequence @fo.f5HANME Faorhbhiddgkd | u =fi

reassenbl e g{rrreagnenta % %n?%%%gggl %@aﬁi@tiokgbﬁgé%%@é%%g rﬁgéeépg.!n?g%%ﬁ ow,
FI G 13 ith¢ragtermt ewremsses npheanty inofemenisdnufiehed (‘DT «rl70), flamebdffbe 22

may use t e the fra nts inNto i deo franes.
(00951 Fi LhSRRAETR G LRa RETERIR A GRIRER BV exonpl ary

oper at i orj0%if] RiGduliesblotk Biagraceitiosenring 8xdnfdl&y déhils bhildcoadr! 18, (FiG the
exanpl e operation of FIG 8A, ropy decoding unit 150 nmay receive a
medi a obj’g‘t{lﬁ‘i’tﬁ‘é‘?d it gaswiet Bl oh e ?fg nchidshin SHEPPY GeFading WH s
associ at edoWwiken@nGbpy @tbdihf ABNEBHG recifesNE0HE dbBQLthA findRict AeHBH&
associated with partitjions of the current fragnent, fragnent

i dent i fi catelonentiaee corffipiews asatiated Méthadsemept dngrnation deitesiogisted va D) .
oo R0 of DEuRAE ALETerR el AR LAR 1OAILUELROLS of fthlibey
, ecodi ng t 0 may d

encoded set of notion dat entro uni codé t he
encoded swtifsfenuassbiizted witefthé chemitsfragiet emdoamwadcisted moftionotitorby
data, the_f nent identifigcation.informtio and. the tile

Gacar i pt i nsHORRAE M kR CLABR SRR BR IR aRRSio] Gkl and the
quant i zatrheivnnidal eNek§2nmrayy plecddatemudn 15hversgodidanid dabian qepesat | on
on the decogded set of %u‘%g{ized coefficients associated. with the
current fPSIERE s 5 CHTTHY TIRMERAR AR VETRS MR et B3 on

on the deagodesiesat afi riyaRtblidedhe aabiéChBALS dh8 SHddemtdd WD tHeNMBlese
quanti zed set of coefficients associated with the current fragnent.

Next, i n/Eegent ogdeqtioneompensedongst 1pdyn gesofleiri$ an i nverse transform

oper at i oroggy t eaddRYET 61 860 S5 19 159Shdcbed S396]

wWth t hejcur r]ent ? riagfrentrgﬂ(ﬁg%é)o. ge}%?or?nj nggaégckﬁiggé%elﬁrlgﬁg@%@

oper at i onnprmathhe dndvide descejpaent infechatat Bér ipgedde] entewpy slecaeisng @St 150 a
may receive encoded SEI messages that indicate the fragment identification information

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



31 reconstruction nodul e 160 may determ ne whether the reconstructed
fragnent is usable as a reference fragnment (191). If fragnent
reconstructoomonssdi e 160 determ nes that the reconstrget@thobsagarnt
is usable as a reference fragnent ("?ES" of 191), fragment
reconstruction nodule 160 may store e reconstructed fragnment into

r ef er encenfouhiitton bSpichkOnay Aldicrte 4 FrABRRECIAEE RNE ticUBighRAt SRJeLof160
stores thﬁ?reconsﬂ{]uct ed fragnent into reference buffer 158, fragnent

r econst r UHES PO EN Bedragmynty it despidptioadaiosnstisntiete fieddienns & o
frame reasseehl o mAWie 162heh 18 opy anctobﬁgomefisfoaﬂs’codéé thd a}gagﬁfganem

reconstructi on nodul e 160 determ nés that the reconstructed
i s not uséwtidicatipnainfosmetiemens fhedgerdatcriptioiOinfeination,) entbpy geending unit

reconstr [ u} ns ruct fra

i roct |y o0 i, MBALE ABUTHa Bl il Aob TR bH b g EREET ta

r econst r ud¢ntibnatindufoendtbn mamfmﬂe& Hulfifer If@aﬁﬂectordmclfed fr agrrent to
frame re modul e 162, entro codi.ng unit 150 ode
anot her ﬁ@my‘?elfwﬁe Wﬁﬁﬁ“ﬁ’gdn%gé cPEHYS Zih Ogﬂmé@%gm set
of noti onsg@tated(wiBPthe LOOH? Zhfhéat, 1&%rh§q@nﬁi3ﬂ\6§ httlci1b Yedcrald NGt N
exenpl ary operation of frane reassenbltgdrm ule 162. Inrtially, frame

r eassenblVartsaiastiacd xoeHaniserssqsizied ith ghe prrons Egamentist poforoguine
160 a fragomat %@ﬁtﬁ%bﬁfoﬁéam& Bn S Lk o8 @lhaﬁtfz@éfeoéfﬁg ts. Rkt RipRe RS of

expl anation, this received fragnent is referred 10 herein’as
‘current tf@ﬁ‘@ﬁ% moduleAiben deessler U8 gegnetdies atesidetitfrigmagassuciatéd witie the

r eassenbl illﬁrg_ i SOCI t ed th the cu nt
f ragnent C%Eg% g%fe égﬁ%f flﬁﬁlm%{srt% hla f?e SR aled” WYRe %agﬂze%
current faoaﬂﬁmnts asfocod wigoibs enodry fapdedte WG rﬁditﬁiheﬁan-@&%aﬁw Hifinis4
fragment to.a |ocat.l the curren lLglrame associated. wth the

i denti fi eracefvelsgs?ti’éﬂomggi’) EgCieted Wi hesrent Agrsn, moiop KRmpERSEiqnon

in the cumitens4d faareuiny fehf egticvd yuff@! LG’ retfé}@nc%Uﬂi’z{gl‘ﬁ%tsf nagarAtyy Nto
the current frarre [ 00103] When frane reassenbl nodu 162 has stored

the cur r &ption ﬁ'ﬁeﬁl%c %ebofilﬁeﬂqncﬂ?éﬁ i K98 emmlﬁén%@flrcememﬁwnatslsﬁéen@t ed
wi th the jehent bsfchefga%%f'eh &f rdflrb RS bufifef B 'il%@?sg gﬁpél toIQAH € b

determ ne whether all fragnments associ at e current rame
have beemugdbpi wacifigd bh ehedmtroelrddtdf thatne als@ @G peiated wathlthé tilwgaintex value

associ at en been |ed t hecurr.ent
frame (" $E§H\4' E‘%\ %g a%&flﬁtarr%ed Ofruélgsqg eﬁ%sgn ‘fmfi gll'fy nté@n St Bacetfeed
current frefareecy ﬂ%ﬁtents%t@ner@tntaqmdwm@ fta@eleﬁwsscemmf«rﬁMrre‘nE fa@ment.

of "t he oY PER TP ATa P60} |5 ChRERRPEE o Proh eyt f B eximrie,

associ at el wWichiiqhdiedegetibe@ botd i @?a?d t@@%ﬁbtféﬁmoﬁgeﬁﬁu&h Qnit k! eRker
frame ("NO' of 206), frame reassenb nodul e 162 may | oop back and

receive é?mwﬁe?omnea&#eﬁtm(tzbﬂ) geﬂwsztbegﬂiemspewweeece@mso@%2
[00104] Flared Fema Q‘ldo%eﬁbaﬂﬁlﬁsfﬂrfnl L a“d"%gﬁ%’a:‘@gltﬂé yreggﬁa@ Cﬂeétul%f

pre-processor 10 (F . In the exanple of re-p ssor 10
i ncl udes aasopiﬁwlihﬁth@tcmb@ﬁtff@men@agtﬁcraneconﬁtpmm)crfoﬂehe IEQGh d@:ybdctrelﬁel ve
and stor r f VI deo,fra

Furt her egggteér)e-@?%lgterg%%dpﬁ %ﬁ e £ udelﬂg thp rﬁ%“éfﬁaglc? ga%?g i
estimati qmedmd’alfmg(ﬁeml MMty raszdnal IBIa@ﬂEMtZZWhﬂayia&lﬁeusée&h as @ambleoéf a
process i nterf e interlaced video fr For

Evens munBaPed FRHARRRY PG PRat e o RO e g R Bt
and odd- nhmbﬁﬂi@dyﬁefsadfe‘t&rcﬂ%{'e 0B GbdereVih @ Resd@bp pkAsmP Al AMERGEREY §OVS.
In this gxaml e, DIMEM 221 may Eerform a de-interlacing notion

est i mat i GFREBISRITERISRICKopEodedfPaced for an even-nunbered frame by
perform qaomeftephhgﬂmgecahenen PofAE T haeg&%ﬁtésnhﬁgc&ggugmggﬁ&
interlaced frane that follows current —even- nunbere rane

sear ch f dragamnigeemsofction elqdrﬂedéﬂ inkfyy detdning vthethethie mecenstaced ﬁfagmmﬂ

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



(2) if such a block is found, generate a notion vector that indicates
a di spl acenent between the identified block and the current bl ock;
Siml arl ywomot/bss2sexanpl e, DI MEM 221 may perform a depéeti€iohasiking
notion estinmation operation for a de;jnterlaced odd-nunbered frane by
performng the follow ng steps for edach block in an even-nunbered
frame t hatfefeotd dwgnmtite dérfi@ntenddekonstriedoe dndduddas0 deldrmsRar@l ar an
area of the preceding even- nur ered frame around g block in the,

pr ecedi ndecé’{‘}gtﬁl-cﬁgn%@a%ﬂ“flf’éﬁé F HSt 2 ireleignes, Hegmerty fragnentplesenstpeiong

bl ock t hatodaRPTE0Xhaakds tHeltecon sttt fraddhRakin refb@hcd TufSHELR Br le@&}geﬁts

found, generate a notiogn vector that indicates a displacenent between

t he i dent’d$ et Bifgrerccafiasmene clir pdditiony| 6 fragmeip@ensugtianemodule 160

the i dentFt e ol f Hanemodul
vectors GoserReC by ol FRhQEnE b dh IR (R,

frames i meqohsinustoanedklofl60i ey froeidesthst weadtriaied fagmentnputa Braffeer

220. Lik I i i fi i nodul e.,.190, t.i.l.e identification ul e
222 mmy en e A R b AT I B Pise it e e R seoph P pE e

vi deo fr di@sictenmines elgii @he eecohstitcRe Ofdoh@AB S ndtOisablé d¥PA SaferehdeCrame,
identification rmdula 22%)‘9%1{ gene ate a partition activity map for
each vi dETORSEFHOT FrogquisholdRte Prpvidg; the secpnsieisd fragmenl diresilyipifiemet j | e
| denti T GedsbeablyRidihie 182 itHR stoRBE tHé3€cohtR1cRAMhantel iR RerBEhd Miukiy [FRPS O
generate a conposite partition activity map. Tile identification

nodul e 2290%3hyraKeisassembly peodulnifesesserplies ¢ammete aided Fiamgs.nbporder to

identify . \MQ400 Q{dgﬁ %%al%g) qénk@?e%@s%&%ﬁﬁ?ﬂ@ul@ ?i 6o %ayolrecéw eg rgc%glam%te

tiles for each of the video franes t Is to be-“enco as a p-Trane
or a b- f fagmentTidoe freghaent irddopsituicton modit €622 thagontexeof franceapeasablye

artitio it to idepntify the one o et f.tiles.in a
Per L Ot e BBk S ISR S g5 ROR BlTRLSy B3 i
Wien til eo esént fcdiireat frame odlke fRER fesbrhbllimGiuie $62 reobivéd 4 @gmbitl €

identification,nodul e 222 | enerate tile description information
for the Z’efi" tB‘F (Elﬁr‘ieﬁtsgagﬁ?é‘t gﬁ%&%&é%o&ﬂfeﬁt"ﬂghthf’ RYEFHEM TR rcrsiemblit e a

tile set ndudrxc2ahdiBuse hel RfpRchOReRfichiNg: BfIrmfbiod dss@Satd $1 MheldiBent
frames, and a sha(ggqjof the til es.e 1Ocoi061] Aftermtisl e iéigienft%]l5 Plle(?at ?%n

nodul e 232EMgede idenily a4 He aseeiated withj theeyrieat frégment sNemdiaenerstroblyt he
associ at fol it A i nat i . f . I dul e
224 in pﬁgi‘ﬁf&?égﬁ%f fseht I oo R i B oL POTRR B} AR
associ at édlidgntify 2 hosafiateof theitde (Rrines reavmblyf madute 162 extyr thet icopy tilodul e

224 extr A associated with a tile.in one of the

i dent i fi ggttrgnettq%sdgrgggttn%? Irl}ées fd%’fl ?@%ﬁn@ﬁ‘%mgﬁf ?Iéec?‘frﬁeﬁ?ﬁﬁ@ﬁlné afpmeissserabldr at e
f ragnent buffentd4 i Eabiconradsethbly Maifeon64 afaytdge foha@iemire fikhRs fif FaMRAL

i dentifi caHs\%ﬁ i nfohg,ati on for the fragnment may specify a frane
nunber fr@ [@°PRE fragnent was extracted and a tile set index

val ue assERIcRhe Aissiidshd bhseS Blthdburtdnt BEmeTis W GhdhBcle ﬁli@y Eé%%?i(ﬂl%ed

with the fragnent is a nenber. Fragnment extraction nodul'e 224" may
then st ofi@smpR assocaigstwith theamyrenit fSaram dPwrfhcamerd i thef ¢ureni Game is an 1-

i nf or mat igQphel Mk Galmbl:39FRRAled R BE A28t frame may occupy the entire frame. On

the other hand, if the current frame is a P-frame or a B-frame, there may be more than
one fragment associated with the current frame. Copying the current fragment to the
identified location within the current frame effectively updates 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



[001071After fragnment extraction nodule 224 stores the extracted
fragments into fragnent buffer 226, a series of pre-processing
oper at i on wodubass4Z228A t hrough 228N (col l ectively, "precpiRsRssissg
operation nodul es 228") may perform\ﬁ'bdeo preprocessing operations on
the extracted fragnents. For exanpl e, " pre-processi ng operation nodul e

228A nay masémblimadolenic? afftctiadiyuptisente RRE & intRdc A 8FRE AESSHHOYof
oper ati on, nodul e.228B nmay perform a noi se reducti on operation, and

ot her onéd8® SfTBf E¥Pecessi ng operati on modul es 228 may per form ot her

vi deo  pr gOpYT CEES e QRBSMULPAS dulbfI B2 borfed tAS LurRBE £ mdH & L ARESELNY
operation nodul es 228 perforns a | ast video preprocessing operation

on a fradpeayen of hiesurenitirasive frame prassombicwediln d6bpey dttconinapichesl228

may stor ' ] [ he-PLOcess fra nt buffer

230 a1 ong i CRC ittt BOTRMed Pt BB LR L BRERE R MRl E e olf

wi t h t he allefsagnantyqps$acagrrewith tHeODhORY] Afmehave heed agticdwah®turrent frame,
resul.ting fragnent

re- proc L.n eration |l es 228 stores.th
!Dnt oppr e-%?)a%il)ec %saés)sgﬁ%s'r gg%gﬁgﬁ dPFedPpP 6,sz9°§‘8"—5 ﬁ'ttgrtf’afﬁ’i“ﬂb Ty Qirent
conpensatfranfe Whdteltveo HihddcN)agidfts iet. DEPHIPREVRASRIHIRNBad B these pixels
de-interlace the f.raﬂggnt s. For instance, If the resulting fragnent

i s associ™etfIbie: visush disganinpitish betwgen W@é@m 458 Fegnesse 0BBY0 48506
34 frane,snidolilild R129 rﬁ%%ff&":%ﬁwﬁéi’f RduBEpdseibld E%Qaﬁ%%@%l&foélffgrg%ﬂ%?&{etn'tst 'on

of the fragnment in order to generate a de-fnterlace (
associ at &8 SeRar#e hlecksy enfterappbinedthe smpething (filter, fenet leessembly omodnkctadr  of

the currept, 1 el | ti part i ti of a fragnent s@g.red in
pre-processegﬁp ragfl:recbrn}{rle %u??rgg 2@3%‘;31‘3“27'%2)Ift g@tgp%a%new%s ﬁ%ﬂ%f@ Yt

al ong t heurrentifemenert brenabpiet e thevuent fipaefranorassetBy naddlet 15 may
artition identified by the notion vector of the current partition to
ltohe currerﬁcteveevaeﬂtilﬁrtfﬁ%o %%Ct?q'ga&%eﬁp at a position on an odd- nunber ed

line cl o4eass] mhdrhtﬁplieﬁeﬁthﬁddsﬁtﬁd%déi mma)o@&tmﬁcél%@%me(éasts&rﬁb&[&_ﬁ@t@lgn o
current tition has i on vector, copy the current partiti
an odd- nﬂ%%é’r ame if?f’és%rr%%f Hh?ftf?fdﬁf‘eﬁ% theyee uieigsestions. frosimsoegssor B8 may

current RRFfbint b pRocEip@pbraBOS drf @R fragments stored in reference buffer 158 and
not on complete video frames. For instance, post-processor 20 may perform a de-
blocking operation on the fragments. Furthermore, in these implementations, post-
processor 20 may reassemble the fragments into complete video frames. For example,
post-processor 20 may use the fragments to perform a frame-rate up conversion. In a
frame-rate up conversion, post-processor 20 may add one or more frames between cach
existing frame in a sequence of frames, thereby increasing the frame rate of the
sequence of frames. In order to add a frame between two or more existing frames, post-
processor 20 may perform motion compensation for tiles in frames between existing
frames based on the fragments. For instance, post-processor 20 may use the motion
vectors of partitions in a fragment of a frame that follows the frame being generated
(Le., the subsequent frame) to identify positions that the partitions would have in a
fragment of the frame being generated (i.c., the current frame). A fragment of the
current frame 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.e., 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



Simlarly, if the resulting fragnment is associated with an
odd- nunbered frame, DIMCM 229 may performthe foll ow ng steps on each

partiti on vob 200b@ssisagnent in order to generate a de-i npEiA3%85048505
fragnent associated with the odd-nu_ng red frame: (1) use the notion
[

vector of the current partition to ntify a partition of a fragment
stored i renpédinghQresseidg miclgtizy Duh filfsc 230imstdndds, 364§ MHcBSr 20 may
hal f -way point along the notion vector associated with the current
parti ti orfSCeIYBPTRIYC deredprhrideq frames Hemcadesadasyidenty mssiiorvidee dtaores,
associ at %Qﬂ%ttfﬂﬁ%l%ﬁ%ﬁ B8R theRAEL hiid @ #&faﬁﬂ%b&fﬂérﬁ@&fw %‘d(%{)e&"figg ‘8]% ad

frame at the ha point at a position on an even- ere i'ne
cl osest tiegeriatsiteleenciatd additioablf fravags ip eiseruenernd fraggy. Irf addivenchuffoediill

par 11 by B9 IDARASCHAL e EOBI S SHLIEPLPALL LSR8 py

even- nunbere e curren g
current pokiw,iFA. 13 flusthutslad chemplppr@etative that bafferfaNyiodas AKiaPRSe BN
t hese stegs ar E}g%si ble. . At the end of this process, DI MCM 229 has

gener at ed*RSble B TREMENE BHP SumRiete MiglsmEATes [00109] As il lustrated in

the exanb@9FIGt ZA And BBE P FRGEERAT il RY can$ark HHkMdEnP0f §adEBes
reassenbly nodul e 232. Frane reassenbly rrmg%ul g%g% rl?’easseﬁ%l es tﬁe

de- i nt er "4 dpsodgfimbh(EIG: f).plailiphhs de deseerapiple epceationfdfeflG2 88, ientrapy
conpl et € dlesdiflt Gl ARGtk etae: £ FRIESbich HFnd &RS SE IR ITOIY} 6, A2 MY

reassenble fragnents I n pre-processed picture usiFng an
oper at i orfoeffigienissasseaated cwth @r cwiranit | agntont, t dre cestelep| @t yofopetiat idara of

frame re Ly - . 62 d1lustrated in.FIG 8B. After. frane
reassenb %38%;870 i %Iﬂgg%lﬁ%éassog & n%f%r%ené gr? FRELy FaguLeyt fq%%ﬁ@hf’% “if{’lnnaﬁon’

pr e- pr ocesdeide dWRRONIIGRARGPIRIUS20R0 fQ48536thd Tnfidell WeLoDufhezed230
into conpl efﬁg. dc-i h}%rl a@eg video franmes/slices, frane reassenbl(?/
nodul e 232° Vntﬁﬁf“g FPHUE SHHAT SBon dafanendiopn decpdinedws 0P amyLlesedeces
to encodelic difzoddd0fddO0duahfized QABEfic¥RIsSIME Rh&de® 8t of YRR UG EHS Haorhnidoes
not include frame reassenbly nodul e 232. Rather, when DI MCM 2%9

gener at eddeRtiffeationiwfprmption. ad semitlp descopiaovn2pmatipay(180t put t he

resul tingpdipgpnent ' f [ hij ' i,nf.or mati on
I i e e S e s A

Fur t her neipantizatipn dpggdion wplteerderbded sshef qentzdercBiontsgissociuodd witic thede

partitio e buffer. 38, tile identifj.catiaqn dul.e 40
or frag n&ﬁ‘?ggxlﬂgg%h (éggyﬁo%ﬁ‘ﬁ)émﬂjf. a 1ﬁv?rﬁee%]’é&nﬁ%lf)8 r?Bﬁrf‘Jg?r} 8?1?’,6 cgﬁ% er
16 may operdijearagedcdiviant iconislin entedss quaarngRidicngr ®athichisagdwented

provided by pre-processor 10 as a separate conventional videq frane.
However , I%‘ tg‘f‘l% IF APSBRE tNK G Bryerse HE@FPW%&%G hSdtmeres o ¢ pryesse

encoded @ahdods $peh@dretn Whd thveRe @hintlBe sk FOPRAESent© WisBLthteRMH 58
may out put the fragment identification information generated by

b &- pr 0CGYEEH st (13 difEfogRinge MvaghisnsomEwpetomon dhe dutepet

g‘r)g?:o?oiglgi%%e%&w cdeliRidntd RsHRSHId Pl f)i@tfuﬂer PRL, R8s 98MehatGdely
fragment,
(00101} After inverse transform module 156 performs the inverse transform
operation or while inverse quantization module 152 is performing the inverse
quantization operation or while inverse transform module 156 is performing the inverse
transform operation, motion compensation unit 154 uses the decoded set of motion data
to identify a predictive 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



[00111]FIG 10 is a flowhart illustrating an exenplary operation of
pre- processor 10 (FIG 9). Initially, pre-processor 10 receives a

sequence afovsdessig anes (250). When pre-processor 10 begfkM8siodsos
sequence of interlaced video franes, Ereprocessor 10 may store the
sequence of interlaced video franes Phto frame i nput buffer 220

(252). Nexstonstt MEMndddcNBY nRET de@hiingd vﬂﬁtﬂcf‘ﬁh@%&ﬁétﬂﬁtcﬁ%&%&@nﬁ§ bidmgd 1 on
operation (253). Wien DI MEM 221 perforns the de-interlacling notion

esti mat i oW ‘OFEFACF SagmentNER)2 21 fisgerg avrensitustion riodwle i66 tdetegningy fhet
dent 1 11 QB HOnfdel fadBdn TR LIEHARLL ARHBEAFEsL & TIPSOt

of tiles for video frames in the sequence r aimes
After ti lrecangeystip ingaiticokbOnmaubterc2R@ récdasttuctel dmgmetisintf refdardes bhiffer t he

seqguence ide s, .tile.identificat] nodul e 222 y. gener at e
e Gosdip ST AT AlEden: bcoferh SR mb i BB B ol sl

[ 00112] Nextb, rdferagrebiffex 38achkdgprnnecishandBén MRMueX tE@Ghay ff@mLagh

vi deo frame inc;tql'nde sequence of vi%&g franes, fragnments associ at ed

with the FEENTIFIREMMBL {FoBe eassemblt masiile 6% (HH)+ K the stiwe heng, if

fragment feticaCtcbeiniRbd! BoR?d | SPYtaaR:aha th ' hideGahbon
i nfor rratifgi)r% feor each of the extracettedlfrsagrrént %g?%ggﬁtwg%%%{ég?h&

extract i oWeblpag eioroue fggmend INGY of £l Heaement geerstiudtioagmeintes! G0may
fragment Jpufife Ehe%@orfsg'@cgéc% f%%%%]éf:{%f (':[)o ?Ja%%%sexﬁ%i& rr%g&uléeg Etffﬂaf&ﬁl)e

224 stores the extracted fragnents | ragne fer
pr e- pr oc&sr Aiggmpetrratonstruction ulodslie 288 prvides Hm remastorctaitampheto fral@

2009/ 158 520 48506 36 processi operations on the

f ragment é@%g@%& %’73%}1%2 t% 9’oerlllgm@f g?)ctg gl-nﬁruﬂ}ﬁgé Ql%}?é’ dgﬁcéfeélf‘?%ﬁr %B‘s}ldée?‘%
may t hen gebeized cesfitititnghdunethpr @eedeiad dMma@iv ke (igk)o pre- processed
f ragnment ffer 23?%2@%),. I\ﬁxt, DI MCM 229 may perfolin a
de-interll @‘u"ﬁg not iHénla¥FiGH YHerang g8 Semplary epegtion of frament
video frammsdasedneduid aber enagafy, agdmnt huPr 16838

f ragnment bu?fer?ZBO (264). As Z%esult r?)%‘sgtlﬁgfggé@}??e@%%?&nﬁngg?on

conpensatifa8medipesasiresiion maslyrelfse firgrorit essobiptediniN rgnafreme (200).
de-interlm@¢ . n.reassenple the
de-interl acg%pgér:eé?g% d{g@-@g@gq@% geé:%g?grggﬁé%r] g?%err%gg% g%r mpﬁscl%rcéerrﬁlg}f fer
230 i nt o fegmphiEt e Afiedaeccivingrebd Shiredsr{@6Yy,. frime sieawbdblpemoider spood

that in Ldpl nt at.L ons tep 2 may b mited., [00114] FIG 11
is a bl ogg&gﬁéﬁé‘%ﬂ?ﬁﬁgcﬁt?hﬂ% © gﬁrr(g‘l??%g]ﬁ%?te&g& %%tere‘ki Bghgleai | s
of decodessotitefRli@ thi)currbit fidpenet dMPlcaekerBGmolille BRCOEEY thd&urrent
receives A medi a ,oti)' ect th&ts i ncl ufd'eS conpl ete video frames. For

i nst ance, PEREYr 1S8R, 1 BE UTENt 4G pRogitted arithothe ddertified ths (204-hat

i ncl udes Staragithé aRaht #a dedle 1206 MMGe datde frﬁﬁ?&a%gfi@&iﬁgﬁﬁlfg’k

medi a codi ng standard. Because the exenplary detai enc
i || ust r athsCusniHragment igigt theiewramsiime.obj ect s t hat i ncl ude fragments of

s o 113931 L sneiaty sk abl ool cheodrlf AL g S

i |1 ust r atled ldcatidal @, th2. current frame associated with the identified set of tiles, frame
reassembly module 162 may determine whether all fragments associated with the
current frame have been copied to the current frame (206). If all fragments associated
with the current frame have been copied to the current frame (“YES” of 206), frame
reassembly buffer 164 may output the current frame (208). After outputting the current
frame, frame reassembly module 162 may then loop back and 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).



[00115]In the exanmple of FIG 11, when decoder 18 receives the nedia
obj ect, entropy decoding unit 150 nay perform one or nore operations
to identifyspR ?MS%S of the media object that are assogighefloiNbdsOne
or nore sets of tiles of video franes encoded in the nedia o%jec
After identifying these portions of 3he nedia object, entropy

decodi ng | 150 t fy

cecod: 19 ) 150 BRY PRSOHRHELASRLLLRA, B0 PRSRlor e RS
f r agment sl0&RYG niot il mm@mpaﬁdﬂﬁaﬁewe«pramsbbh €0 fnchlymem ﬁsx,ne wirpult euffer
IeavingtgrrralqllntgbdﬂpE ns. of theagt fra rT‘?

encoded. 2?0 YET DEBENTI TG “on " FhE ERE 58T AT nrenoﬁtmod?ufl??e % §ﬂ'ffélﬁes
nedi a objofotideantngs sHudthymeré gfic-hactRos 10 eay r1mydcdzeaed1mg1cmgl Ihotﬂo‘iao
may performthese operations.in. a varle% of ways., For e0>r% a
medi a objSEURAHMOHHT HiMEAE a&@a 41 Resdenssd tiaers &.eectee to

gener al ifQfigleARdd i9Rr1aRaWdeb Iﬁ%ﬂfé?dF@r SBRIBRL ekeB-imbefeli F ek MaG indhdes
of frames, etc.). Furthernore, in this exarrple the nmedi a obj ect may

i ncl ude etdsodiagh Br pra-Kerlgedsops gud prdtnenbascd ﬁ#@ﬁsm@y gl gigteo data
speci fic gl [&f r{?{ger dg% qﬁttfﬁ) (eﬁqrﬁ%le bgﬁ Bhy Sk a JO R i d'%f
(0] nc

partitions Int |ce etc | ect 50|
encoded pmttqntasmmathma@eragon hat-intediced e anrtrfvemmbemd &dmeuby pprécinirgc

o quant | D BB oD Ete b8 M ARRe g Ststen Thsidlber feeBuRYs bussoe

37 with tdﬁ&em&lﬁrén tirBbereefémg:. As illustrated in the exarrpl e of FIG

11, entropy deco un|t 150 i ncl ude a sequenc er decodlng
modul e 280. séﬁ\féwe fpfease %fégaa% Rt amabsted ﬁeﬁeﬁ%ﬂeﬁgfagw EHEGpy

decodi ng oper aidcRNn Mk ﬁ%@é&%@cgddhﬁﬁ&%’e[‘eﬁ inRrhba AR %aPRJ&‘fﬁ{ theNER¢ent @

slice header decodi ng nodul e 284 uses one or nore of the decoded
sequence headdloskier 4 besktthatypppraximatesithe siereniglpek; obj ect that represent

encoded slice /e ] f t he
obj ect that re%r Zifsjglﬁl‘st’;fl gﬁ@gg{edé qﬁ%dé % teerg mBi?zIE%Z/eﬁ é}hﬁ gg%t a
nmodul e 284 perdisotan@n¢xhbcte&menmpydedeﬁuulning< mdehfacturmntlﬂmlm he encoded

slice header,s of.t n ] titio der decodi ng
rodul e aETIEEE P BBl op MET 20er e BPRt {FyMBARTEE Jrogite
mdsdl a ?bj @ﬁmdtlri]diﬁbpéﬁtﬁmﬁf@ﬂﬁ e@ﬁlgxdededgaﬂammeae@ef&dﬁ Dy ﬁérfceﬁunég éhe
identifyi t he s of t nmedi a object that re sent encode
partiti orioHexes ps %ﬁﬁ%ﬁ%%ﬁ%lﬂé&&é@ﬂ%&q W a1 he SPFEH RET he
ent r opy qﬁmieaqra%eratl on on the encoded partition headers of the

i nput nmedia stream [00117] Continuing the exanple of the pr evi ous
par agr aph, a t(i)saiclden 41f sremef b Praseding e xaguimbersdtiropyareasiodblagk ni t

150 may then yse, lfek‘e%u%e&%ﬂ g!%@{eg'ffdn%%ﬁﬁi@%h?th%%h&ﬁ%{;ék%? Qqﬁgﬁd

partitions of t enc ranes that ‘are associa
tiles. For |n$1nea|ap[epx1mateethedaen‘emtfhlmh on nodul e 288 may use the

nmotion data ingdjcated in_the. tition h aders to

Tort it on act el SE5T 8 pEAE P Faid  ReBRT hBust 1 BRRE Bt ol <
frameE in the dﬁ@&henabnaeweenmbluenhﬂemméu aﬂtthmnmmbec 288 may then
use the rtition aCtIVIt (0] rate a co osite artltlon
act.v.typﬁﬁ Stile td@Red ﬁ%&tg %‘B%Lﬂ?g D - Pfﬁgﬁsgg?iéﬂ merfJ%Fﬁb‘: Hefiier
descri bed,calay gendiddy BﬁQﬁMiﬂ\H o ﬂoeldbﬂﬁ?tsbtfs' &efileOPorMPdsd 8ama0 A

tile identification nodul e 222, use the conposite partition activity
map to i demeney obnisleoriamss etaged in Hrmeinpy byffey 2o Lilkeattesidpmificption

sequence 1‘% uYé Q'QP t‘]flele ﬁ?ﬁ?ﬁctag m@ife t292 H‘xga ql@@ gggrqetg%f E:cfuﬂ %0 ?Jentﬂ(}rf

B-f ranes. ter ti entification enti set
tiles, tidsew ofdgksifbr ofadenofnanmdwl e sza&nmay)f gedwer frhmed i |For daesmpllephieon
i nfoi mati.

f til Li ke .t he Vi ou ntioped tile
descr | pt FQRPSER TR siRi e BTt 1B RS Rnke oA R Pa Pec
by tile ideqtédce oatldes fima@sl en A8SexaBipld, MHith @aﬁiﬁioatzdrl medie22 ReAeXhen

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



[00118] When tile identification nodule 288 has identified the one or
nore sets of tiles, a partition data decodi ng nodul e 290 may, for
each fra e entropy decodi ng operation to ea

partiti oﬁ%%&:ﬁéd%ﬁht hin a tile of one of the identifi ggwgg@gﬂ(%?sm
tiles. In this exanple, partition deé%dlng nmodul e 290 does not apply
the entr

W thin thzi}l ﬁ%p@gc@ofqgggf?,} béa%?toltfﬁcﬁg ata ecod’sttlr?gjraF':rctr)%i‘nﬁlel gég codes
a set of qwab}ﬁame.d Tq:l@eiﬂdrlltlﬁpﬂmm$ndduﬁe 22chay ubethe momacﬂﬁefp:aamen aBeoguse

fragrrent i,cture containe t.hi n at| par n.d

decod: g T HBE R LS rReias 06 0 1kt Tatmptiife sBebhir Ay PELR
ge??des Si&%rﬁlf”l@ftﬁdﬂtll"aé’dmlefzﬂﬂ cwadd tﬂ@h@ﬂiﬁhﬁcitmgnc&mak m&@@iélﬁlbﬁﬂséﬂsﬁofgics g

ifferent fr nts. Aft rtition data, decodi ng, nodul e 290 decodes
a set of ! aaéf%n@%a&%mﬁc%ﬁ%y REHKS AlodirsaRn 4T formagjiorrpr heaet ¢t i on
decodi ng ydutie tagfaeaﬁw@ﬁlﬁﬁm@na% ﬁfndﬁcraégf@l@tset' iHEA dalhieC R lid@Ron of
information for the fragnent. Lik reviously mentioned fragment
i denti fi dh¢ sobafiiles Wrthlﬂtth%fﬁam%h@df&sé}g th¢ dentification information
generate art it t
i ndex vaq 6%6 in Pn% grttﬁlg%%%hlﬂgq ragrren 1%\%%; %%xqtelpg?ttg rr%?n&l%ﬁe
i ndi cat echnfl r@n&atamdleassonia&adsde demdﬁmn\nafommamdmaa fiagaiectatkasctioh atodule
f ragnent icture cgntained ile ecific,s of
oe s G RS R Shfek e St el bl St OB SLETh 4%
nmodul e 29derii¢d giéRerwhen &a@ﬁént @itracﬁwmummﬂtex&@as 6 Gefzhiesl BRdctatdly
performng an jnyerse %Wn% tion Oﬁ %on on a set of ql:éanti zed
coet fi i SR a 48 BepuR e PiAHILeG § BRH Pr f extrgegion medule iedmagy
transf or Aol %ra%%ént”@d/engﬁ&ﬁ{oﬁt ﬁlfémfiﬁ@ﬁ’dﬁ)@ feS rdabntPi CTRY Gragment
associ at ed with the current fragment by perform ng an inverse
t r ansf or ndepdicatianonfosmaticnefos the f@gmmtm}swe@fﬁaﬁfrﬁrzléaumb@fffqrrt wéwhéhe
associ atefga‘meﬁwwag'% tgé’c"[efdeﬂ{ M@eg%@?@ﬁdex'& dﬂkédm‘? w?thrﬁ?% KQMbf tiles
conpensat i gnunit 29 enerate trve fragnment assocl a
wi t h cur remth theatgemssbcmnsd mgthathc éfagnanoeafmeagma nFragmea Gxa‘htﬂroenn@:lule
buf fer 298 and tion data associ ated w rrent ment .
After motidnntn Mo B U R Jtemans Wil sEafitiHEn atREpR o o

f ragnment m@tajf&dzm@th the current fragment and inverse transform
nodul e 294 has generated the decoded resi dual fragnment associ ated

with the B8Nt f Adisrbagmen %?%&H%HWP]@%%@F%‘N S ared HreEmgtbinithy
gener at e RadhRHP P Yok s @ONMBRIraR0H GlcBfioWintdiulch@28AKBREN 228N
fragment by addi ng the predi ctlve fragment and the decoded residual
f ragnent . (cellesgrnant P@d@@@bﬁﬂl&tqp@ﬁtlﬁide@l@O@Q%fﬁym@hepﬁf@E@r gideprepre-

reconstr Oyle e 2 not
iIIustrateéggﬁﬁéqgggﬁgﬁ%F% 0 Eﬁ%ﬁaﬁ ﬁggﬁéﬁ%era%S %&& éfh%
r econst r umteradion momtulee228Aa may qm’fmsm Bumhisasd: edjpbtetcet fpcaatios, pneqmcessmg
fragnents st red in rzﬁgrence %%.tThis féane égionstru tion
modul e madP 8“1”}?3”& "4PyPeop %“r" 5PP18?1I FPESOPEERY™ A B8 8Bt B
reconst r Usrhedskiflg 68dFMicat Rodul&MES thiyopsrfot: AR tvides thad-SbcdsBing @batree
buffer 298, 1001211FIG 12 is .a flowhart illustrating an exenplary
oper at i orABE 4 st aPg et RISrRIOGeRTirG ARGIRLAN BAdYes RS prifrms g Pfrtl‘ﬁgﬁor Rfed
in FIG 1ﬁroce|s£1h$ bﬁérhﬁfon @rml 'fﬁ@ﬁﬁmﬁeﬁl%dlaﬁgon‘érﬂft re-pcksSiaglo ?5@1&1@11 mRdiias
obj ect that inclTudes th i n¢l udes encoded sequences- o deo frames
(310). NeXd8 maegigenibe leﬁelaa@rfr@@@@ﬁmgamgmesz@bfrﬁmn@ﬁﬂmﬁgyﬁﬁe@lm ng
unit 150 I i e
Honder o Uﬁ i %ﬁ[ygﬁllg'lg B2 ERMLY ORERAL WA RO LB S RIS

[00108] After the last one of pre-processing 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



WO 20091158428PCT/ US2009/ 048506 39 object (312). Next, slice header
decodi ng nodul e 284 may use the decoded partition headers to identify

t he | ocat iyp§se9fssiis ce headers within the nedia object pf&BEdlponisios
header decodi ng D'm)dul e 284 may then decode the identi flPeﬁ g%i ce

headers (316). Partition header decodfng nodul e 286 may then use the

decoded Singe DiIoRARRLS0 bidypdaBHn ¥ %1%5%%@%&# bikibR Br HRFASHR At
within the nmedi a object £18). Partition header dgcodl ng nodule 286

may t hen ideulst® geheratedaletinfeilectd fagmentiasiochizd dethen(@2eumpaed 2ahef t er
part i ti on header, dacadiing ymadul e, 286, de6odes, bhe ket Ehedpar i tion

headers, tile ntifircation no uses partition
headers to i ddnrpmby seetdinghe-prokessced agnwindedfdr2adtes i n sequences of

video frames (322). As discussed apove, tile identification nodule
288y use. a GO B OPON A CRE B eE Pl Fitcp BT
tiles for videy) dddamBsur@iontidetisied e nenddon Vede o ithad®Ent 8ﬂafi‘tit§ﬂ to the
alternate inplenentation, tile identification nodule 288 may receive

data that i ndictEesvenpamaborad fipement da roaiian an & eddmnlisecddigiclosetj ect .
Tile identifi Q@FHFQ&EnHHQ&’hﬁﬂ%@?EMaﬁ{?e this data to identify sets of

tiles for video frames in sequences of video frames. After tile
i denti fi cati orfdbthglcarras Paitidien hasf noewotidrerestot, oy the ichment partitien to an

identificatio d e te ti ription infor.mat.ion
for each of  +natiihie o ORe SRER Alefabim sl 85k Bl S ek pOTBIL
partition dataudeaodiitign.nodul e 290 decodes those encoded versions of
partitio that .are wthin the identified.tile 326). /As a t of
decodi ng TRUeRhdbEEVETEmER! it RRoriat Wffﬁi&ﬁaﬁé%aﬁn@rﬁi 8ﬁr_naal5§w\4
decodi ng 779duhe p@@nhas BEERMBt REhsSAE SacAfpaatiant drz@d meekhi G 8akSto
associated wth different fragnents. Once partition data decoding

modul e 2ngRESHESNEHECed Avgrer ayoristedgthohc edbnpabared frasmes, partiti on
data decodi ng (jpdukie &&%n%?t.opb'ﬁtHé‘EurPéﬁfgﬂﬁﬁ(?Pt@%e?ﬁg H §ar9z€bngﬁ‘aa,

notion data, pi‘cture identification iInformtion , and tile
descri ption i rifagmeeitsiared {pTPptopesc@BHyemdnObUBAREY,G 13 is a fl owchart

illustrating xenpl ary.operation of buffer fill nodule. (FIG 1)
Lo store fragnoniries HSERLP T Al Atk PG et o
operation, bufcheentfobitiionpdul e 22 effectively acts as a frane

reassenbly nodul e.., [ 00125]1.n accprdance with the exanpl. eration of
Fre 15 Ui opthh e SR FERCRERE Fnuth ke o By B8 b
The use of thgagitiohtetieRidRb8d-ABYbabd RINMOUT theRatf-ivhy pdTRCHk @odBort O
reconstruct conplete frames in displ a%ébuffers Bo, Bli, and B2. Thus,

when buf fer fionjangieamenizEsed jinsslaspi telhe ifsntfigd nbevat povs o1d FI G 13,
e O o SERERRL ARG ADR Rty Sl B
even-numbered line of the current fragment at the current fragment’s current
position.
It should be appreciated that many variations on these steps are possible. At the end of
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
inchude 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



[00126] Initially, buffer fill nodule 22 retrieves froma fragnent
buffer a set of fragnments associated with a frame Fx (350). After

retrievi ngvémgeﬁﬁﬁfﬂgzsof fragnments WO 2009/ 158428PCT/ Usnggﬁjgéjﬁg@ﬁsoﬁo

associ ate rame Fx, buffer fi II m)dule 22 determ nes
frame Fx is the first frarre of a segdénce of video franes (352)

[00127] | f f [ 1 irst
frame of éa{é%qtﬁg%f:gbd(}) g{nglcfggﬂeﬁltstﬁg Mgﬁm& ?‘q %g%l%% 1?%“ Ta Haﬁbfyl
nmodul e szvdu{iet%ﬁreacdutmﬁ thermnfpteagdﬁemesldasisxodnoafthMme td crengerfR. t 0
buf fer 3) (354 o Wwite each ra
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m)gl 3), hudskenbly lrﬂddustfgdml Raraarh m?'n DCivhed ga@gﬁ&:@d & d;:dﬁaﬂlzltcf:di Gagihean,

i nformati ) iated with the fragnments to ident,i ti

descri pt OGN 275 RSP B B uting T TR g 2p55igire fiebmens fpficptian
nodul e 22 fiaaddieMduse ideRenda6R il omtibA diréalad chbdeP€6.t Fluhermore, in
description information to identify appropriate |ocations wthi n

buf f er Bdhewwpﬁ)nen[au@tiszgpcp@m 16 prightegot finglpdenpratition lzlzp @@mim@s% Heap

cont ent f e f.er E;QFI

buffer fiq{ {rjrggu{ﬂel\{g gjig%l es tﬁgéggnotr??\%n%e% u @%n cy rm(%A3§1 hege
buf f er B(ifmpleinmentaidnsd encadies b agayuoperat? Gs maqondémiphawnbdster ccmobahng eaxfh
buffer 1 x+2) mod, 3),(358). Once .displa ed t he
oot ont - Jraeitt ofed vb b oSOF ol RER" Kok et nader e eront
t he val ueH®tevX, 30 0theseBuffl@nentdtiohs, MRkl eutp@: HBYult FBNokipaP chawisd anach
retrieve fragne assocjated with frame Fx (350). Because buffer

fill rmdLﬂS%pC%?edha’éthN?@r it ERpmentsy oufoul g Me ?ﬁ)awe%@trtéﬁrfaéwgt
f ragment sgassReial @Srhidh géﬁ@raierdaﬂgpﬁe?%ce&el} h @S thd %né bR ﬁafgaiems

buffer fill nodule 22 previousl | ay buffers 24

[ 00129] OFwthemyrpoutiamgdule £8 mﬁffoe?puf fhe Irﬂerﬁsmméwlz inferstadipmizensatediant
frame Plyrb?d"é%s first frame of a sequence of video frames ("NO'
of 352) f " nodule 22 wites each of the fragnents

associ at dd0Witf h t h§1(ﬁr abreis Fx ﬂwchgpﬁﬂme@ ah oo@mipbng dpnrab'mf fofrprek x

d 2 362 d t h
M agan: Sratess TR Tkl pronecssy Jo Hes 3 Sarrad o Vil frmss i
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X+ no ce | S a uni as | S aye e conten
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val ue of 260(869).. Wil evEM |22I°{Df4ﬂd¥ eZi%nHBé’ d'éhﬁ@rlic@r%p @6k @ffation
retrieve pictures associated with frame Fx
operation (253). When DIMEM 221 performs the de-mterl&cmg motion estimation

operation, DIMEM 221 may generate motion vectors. Tile identification module 222
may use the motion vectors to identify sets of tiles for video frames in the sequence of
video frames (254). After tile identification module 222 identifies sets of tiles for the
sequence of video frames, tile identification module 222 may generate tile description
information for each of the sets of tiles (255).

[00112] Next, fragment extraction module 224 may extract, from each video
frame in the sequence of video frames, fragments associated with the identified tiles
(256). After extracting 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-



[ 00130] Note that while this disclosure explains FIG 13 with
reference to three buffers, operations may exi st with higher nunbers
of buff er syobf)93skligThe technlques descri bed herein naypgﬂu?ﬂﬁggﬁgﬂted
in hardware, software, firmwnare, or any conbi nation thereof Any
features described as nodul es or conp®nents may be i npl enent ed
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However, the ‘use of fragnent reference pi tures escr

her ei n, rihiy vadys gnisepyudesdding uotthléﬂ prodemde nefs of fogoienty aud)rlmce»otlsdatas uch

as for scg han ccor di

i to - ot G MRARGE Bl efind AP oo OSERI A Yot bfrss,

conpensa&mdmmﬁmndmaeumnbmt tile of a current V|deo franme based on one
reference fragnment | d alt rnatlv I nits,

o dures. oot Lo BEGO et S Bichiod dprmis e R dae e hsRa RERE: Sk

possi bl y rpegablpestherti fa@6rs PEREBS e Bt EHINT S0 @ay | REforn GhtsE @Pératiddsanaf a
current video frane based on one or nore of the reference fragnents.

These and2BHeERer Warpl ERbrraalo snedie obicetingy mBkde srredehsearense herdesini ng

clai me. 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



42 CLAIMS 1. A nethod of coding video data, the method conpri sing:
storing reference fragnments conprising video data associated with a

set of tilkgg b/ 1¥sskeo frames in a sequence of video fr@@?@szo%&%?ﬂan
each tile in the set of tiles represents a subset of partitions for

the respective video frame; and 37perforrri ng notion conpensati on
for a Curd}iﬁ{‘ﬂlc?ﬁhﬁﬁoﬁ’,‘cct@). CAY figftfatct iHER: ddail &fﬁledu%n REodTRY il

the reference fragnments; wherein the current tile i's co-located wth
t he til esl50mmashackde a gequentedicadertviseasiing mhdulerd8ho8edugntcHendar aleprdinges

t ti | EE VI S |Les. wher ei utomatical ly
dent 1 yi el LS ER A ROph RSBy RLodile bk MRS Rl B RERHE
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video framedef. Wier iRhefanRcoielpang oL McSmedl GbRcNOBr ZPfQert REESHMAIsI¥Al Ue
Vis--vis a co-lqgcated partjtion of a video franme of the reference
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a tile ofpt Ry NcOREREs sNBe Vi %édi@%%ﬁcé“% pEx?iﬁB%thlé?deE | deEodin
includes the identified set of active partitions of the given on€ of
t he vi deonddudgre86 ased thadedoti¢d plsce dfeaddne tagidertify qrags of thchmedia dbjcf thatres
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represent encoded partition headers, partition header decoding module 286 performs the
entropy decoding operation on the encoded partition headers of the input media stream.
[00117] Continuing the example of the previous paragraph, a tile identification
module 288 in entropy decoding unit 150 may then use the decoded partition headers to
identify encoded partitions of the encoded video frames that are associated with tiles.
For instance, tile identification module 288 may use the motion data indicated in the
partition headers to generate a partition activity maps for video frames in a sequence of
video frames in the media object. Tile identification module 288 may then use the
partition activity maps to generate a composite partition activity map. Tile
identification module 288 may then, in the manner described above with regard to tile
identification modules 90 and tile identification module 222, use the composite partition
activity map to identify one or more sets of tiles of video frames in the sequence of
video frames that are to be decoded as P-frames or B-frames, After tile identification
module 288 identifies a set of tiles, tile identification module 288 may generate tile
description information for the set of tiles. Like the previously mentioned tile
description information, the tile description information generated by tile identification
module 288 may indicate a tile set index value, locations of the tiles, and so on.
[00118] When tile identification module 288 has identified the one or more sets
of tiles, a partition data decoding module 290 may, for each frame, apply the entropy
decoding operation to each encoded partition that is within a tile of one of the identified
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



2. The nethod of claim1: wherein perform ng notion _
conpensation conprises generating a predictive fragnent associated

with the uhhRbhsdysd € of the current video frame; and ppagielihoddH%s

nmet hod further conprises: extracting a fragnment associated wth
the current le fromthe current vided8frame; 43 usi ng the

extr act edndd R0 ®Ntin ALt B&o@éseﬁ{s%f' ntfizrc@%gf?itcmfnﬁ HANRE B i cH Q,f{{hdual
fragrrent associated with the curren e of the current vi

per f or mi rigffercrtr Gagmertsn ohfterhpartigée deufal defcofégmmduam 280 disrcodes cgeﬂemfét e
a set of ETHe Céo%ﬂ%c?ents aSSPCI%g'n\;llchI nﬁa ggrtﬁ) eggdgnrggl e Isﬁc%%ll ng

t her eby genera dantized C ent
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gener at i rl@fo@rﬂatidﬂvgdn%ﬁttdduwwr&ﬁ&l %@ﬁa REoERE hiddalceM0Simay indicate a frame
index value that indicates that the fragment was extracted from the indicated frame and
a tile set index value that indicates that the fragment is a picture contained within a tile
in a specific set of tiles.
[00119] In the example of FIG. 11, an inverse quantization module 292 may
generate a set of inverse quantized coefficients by performing an inverse quantization
operation on a set of quantized coefficients associated with a current fragment. Next, an
inverse transform module 294 may generate a decoded residual picture associated with
the current fragment by performing an inverse transform operation on the set of inverse
quantized coefficients associated with the current fragment. In addition, a motion
compensation unit 296 may generate a predictive fragment associated with current
fragment using a reference fragment in a reference buffer 298 and motion data
associated with the current fragment. After motion compensation unit 296 has
generated the predictive fragment associated with the current fragment and inverse
transform module 294 has generated the decoded residual fragment associated with the
current fragment, a fragment reconstruction module 300 may generate a reconstructed
fragment associated with the current fragment by adding the predictive fragment and the
decoded residual fragment. Fragment reconstruction module 300 may then store the
reconstructed fragment into reference buffer 298,
[00120] Although not illustrated in the example of FIG. 11, decoder 18 may
include a frame reconstruction module that reconstructs complete frames from
fragments stored in reference buffer 298. This frame reconstruction module may use
the exemplary operation illustrated in FIG. 8B to reconstruct the complete frames from
fragments stored in reference buffer 298.
[00121] FIG. 12 is a flowchart illustrating an exemplary operation of the alternate
implementation of decoder 18 illustrated in FIG. 11. Initially, entropy decoding 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



perform ng an inverse of the transformon the inverse quantized set
of coefficients in order to generate a decoded residual fragnent;

gener ati Nngy@4@G5418d ructed fragnment using the predicti \ﬁgﬁ&gﬂgﬁgg%and
t he decoded residual fragment; and storing the reconstructe ragment

for use as a reference fragment. 3. 3%he nethod of claim1,
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frame. 4. The nmethod of claim3, wherein using the reconstructed

fragment 8122k consige trattiionchgedem desprdingo mpaulne2 8o Apnodese shemblenfifiicng a
previ ous! yfleGAfGELrs, tile identification module 288 uses the decoded partition headers to

identify sets of tiles for video frames in sequences of video frames (322). As discussed
above, tile identification module 288 may use a variety of different techniques to
identify sets of tiles for video frames of the sequence of video frames. In an alternate
implementation, tile identification module 288 may receive data that indicates the sets
of tiles separate from the media object. Tile identification module 288 may use this data
to identify sets of tiles for video frames in sequences of video frames. After tile
identification module 288 identifies the sets of tiles, tile identification module 288 may
generate tile description information for each of the identified sets of tiles (324).

[00123] Next, partition data decoding module 290 decodes those encoded
versions of partitions that are within the identified tiles (326). As a result of decoding
the encoded version of the partitions, partition data decoding module 290 has generated
sets of quantized coefficients associated with different fragments. Once partition data
decoding module 290 decodes the encoded versions of the partitions, partition data
decoding module 290 may output the decoded partition data, motion data, picture
identification information (“PII”), and tile description information (“TDI"") (330).
[00124] FIG. 13 is a flowchart illustrating an exemplary operation of buffer fill
module 22 (FIG. 1) to store fragments into display buffers 24, When performing this
operation, buffer fill module 22 effectively acts as a frame reassembly module.

[00125] In accordance with the example operation of FIG. 13, display buffers 24
include three buffers: By, B, and B;. The use of these three buffers may allow buffer
fill module 22 to reconstruct complete frames in display buffers By, B, 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



44 conplete video franme such that the reconstructed fragnent is
specified in a tile of the previously decoded conplete video franme

that is caybagphdaM th the current tile of the currenteyjidaRebisdire:
5. The nmethod of claiml, wherein the reference fragnents are
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[00128] Next, buffer fill module 22 copies the content of buffer By moa 3) to buffer
Birr1y mou 3 (356). After buffer fill module 22 copies the content of buffer By mod 3 to
buffer Bix+1) mod 3y, display unit 26 may display the content of buffer Byyi2) mod 3) (358).
Once display unit 26 has displayed the content of buffer Bx+2) mod 3), buffer fill module
22 may increment the value of X (360). Buffer fill module 22 may then loop back and
retrieve fragments associated with frame Fy (350). Because buffer fill module 22 has
incremented X, buffer fill module 22 retrieves fragments associated with the frame that
follows the frame that buffer fill module 22 previously added to display buffers 24.
[00129] On the other hand, if buffer fill module 22 determines that frame Fy is
not the first frame of a sequence of video frames (“NO” of 352), buffer fill module 22
writes each of the fragments associated with the frame Fy to appropriate locations in
buffer Bix med 2y (362). After buffer fill module 22 writes each of the fragments
associated with the frame Fiy to the appropriate locations in buffer By mod 2), display unit
26 may display the content of buffer Byy:1) moa 2y (364). Once display unit 26 has
displayed the content of buffer Bxi1y med 2), buffer fill module 22 may increment the
value of X (360). Buffer fill module 22 may then loop back and retrieve pictures
associated with frame Fx (350).

[00130] Note that while this disclosure explains FIG. 13 with reference to three
buffers, operations may exist with higher numbers of buffers.

[00131] The techniques described herein may be implemented in hardware,
software, firmware, or any combination thereof. 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



wherein the tile identification nodule conprises: a partition
activity nodule that identifies a set of active partitions in each of
the vi deo g afiBgsssherein each of the active partiti ongceReRh G862
notion vector indicating at |east sone displacenent relative to a
partition of a video frame of the refference fragments, and wherein

each of thg, %Eﬁ %cha@aat e &f&”&r RS o?tH&OHmEﬁGHsO dés%ﬁbc%“%ov}{al Pe
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wherein the device further conpri ses:
extract i onediwd thag cartia oredommaupicaties chdeaigribnformad destracteos wi d&’ia sthastures
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the extrac ragmen ragnent to generate a
resi dual Bﬁbﬂgﬂmnt dhs ocdcatned bwekébmddd)}cuma entnotel precedfors, lvacic uy 6@Nbdr

video frane rmunit that perforns a transform
on the r SBTAULF SBAERESTTOBRUOPS: G HEHeP P . AREP o sese H B e o

specific integrated circuits (ASICs), field programmable logic arrays (FPGAs), or other
equivalent integrated or discrete logic circuitry. Accordingly, the term “processor,” as
used herein may refer to any of the foregoing structure or any other structure suitable for
implementation of the techniques described herein. In addition, in some aspects, the
functionality described herein may be provided within dedicated software modules or
hardware modules configured for encoding and decoding, or incorporated in a combined
video encoder-decoder (CODEC).

[00133] Various example implementations have been described. For example,
implementations have been described with regard to video frames. However, the
foregoing description and following claims may also be applicable to video slices or a
set of consecutive images as from a still camera at an arbitrary capture rate.
Furthermore, techniques for encoding and decoding sequences of video frames using
fragmentary reference pictures have been primarily described in the context of motion
compensation coding techniques. However, the use of fragmentary reference pictures,
as described herein, may also be used in other processing or coding contexts, such as for
scaling, edge enhancement, or the like. Accordingly, the units, modules, or circuitry
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.



a quantization nodul e that quantizes the set of coefficients, thereby
generating a set of quantized coefficients; an entropy encoding
unit that entropy encodes the set of quantized coefficients; an
out put nodul e that outputs the entropy43ncoded set of quantized
coefficients as part of a nedia object; an inverse quantization
nodul e that inverse quantizes the set of quantized coefficients,

t hereby generating an inverse quanti zed set of coefficients; an
inverse transformunit that perforns ggg' erse of the transform on

t he inverse quanti zed set of coef ficf n order to generate a
decoded residual fragnent; and 46 a nodul e that generates a
reconstructed fr %gent sing the predictive fragnent and the decoded

resi dual fragment method ofgpdingividep qata, the grellvdcomprisiag st ores t he
reconstructed f rs’i&iﬁ}%t‘eﬁ-&fce B3 Gm s BorhSHEeSNE6 e PATEMed with 2 IO F tiles
en i

device of claim?7, erein, the notion conpensation unit
per f or ms @l Béeocitamrsis aseamendeqrt videe fiames.avhtertin kash tilh i thosétofitiles

Compens o i, FSRSEAYER QoL B9} e A hsgap = o0 i th e
performing motion compensation for a current tile of a current video frame
based on one or more of the reference fragments;
wherein the current tile is co-located with the tiles in the set of tiles;
wherein the method further comprises automatically identifying the set of tiles;
and
wherein automatically identifying the set of tiles comprises:
identifying a set of active partitions in each of the video frames,
wherein each of the active partitions comprises at least one of a motion vector
indicating at least some displacement relative to a partition of a video frame of
the reference fragments, and a non-zero residual value vis-3-vis a co-located
partition of a video frame of the reference fragments;
for each given one of the video frames, identifying 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 that are co-located with active partitions in the identified

sets of active partitions of other ones of the video frames.

2. The method of claim 1:
wherein performing motion compensation comprises generating a predictive
fragment associated with the current tile of the current video frame; and
wherein the method further comprises:
extracting a fragment associated with the current tile from the current

video frame;



wherein the device receives a nedia object that includes a set of
data associated with the current tile of the current video frane; and
wherein the device further conprises: a decoder that generates a

resi dual fragnent based on the set of data; a nodul e that uses
the predictive fragnment and the residu£3'fragnent to generate a
reconstructed fragnent associated with the current tile of the
current video frane; and a frane reassenbly nodul e that uses the
reconstructed fragnent .to recon?tr ct t rrent .video frame.

10.
The devi ce of cl arm 9SINGBF SFPorAdrersnba RS REREIE ALl Bareieds a

previously decodgdidaslfRighictt ashstefed waRtheuEBntith@bl thd Burt R OASS Fdmbed
fragment is specified in a tile of the previously decoded conplete

video frame that is cRErfosaiBedragsionn réhesride fragmpr ipprdente generar
video frame. 1l1,,Thgfeyige of claim7, wherein the reference
fragments are interlaced; and wherein the notion conpensati on
uni t perforns the notqwnticogpensaificoeitmntst thereby pererdting ialset dfyquantized
per form ng de-inter}ac%ng notion conpensation for the current tile
based on one or FBIE G the reference fragments. 47 12. The device

of claim7, wherein tégrogeehddifgihé 218 6f GRRPLIISRSITRIRPRS hndor ocessor
that adds the current video frane between two video franes in the

sequence of video fratHRMHES theeatreny cfodsdeetaliyantized pordhiaguaag past of a
frame rate of thg.gggygrece of video franes.

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

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

generating a reconstructed fragment using the predictive fragment and
the decoded residual fragment; and

storing the reconstructed fragment for use as a reference fragment.

3. The method of ¢laim 1,
wherein performing motion compensation comprises generating a predictive
fragment associated with the current tile of the current video frame; and
wherein the method further comprises:
receiving a media object that includes a set of data associated with the
current tile of the current video frame;
generating a residual fragment based on the set of data;
using the predictive fragment and the residual fragment to generate a
reconstructed fragment associated with the current tile of the current video
frame; and

using the reconstructed fragment to reconstruct the current video frame.

4. The method of claim 3, wherein using the reconstructed fragment to

reconstruct the current video frame comprises modifying a previously decoded



13. A device for coding video data, the device conprising:

means for storing reference fragnents conprising video data
associated with a set of tiles of video franes in a sequence of video
frames, wherein each tile in the set of tiles represents a subset of

partitions for the respective video fréﬁe; and means for
perform ng notion conpensation for a current tile of a current video
frame based on one or nore of the reference fragnents; wherei n

t he device . IS f.or . aut tically identifying.the
et of t1 1 cetRE Vil TS SRS Ol B TRR ) s enfRAyA O ey
of tiles copgeriossds decoded comat yideo frangahitiif yd-vgatad Seth Hof cud@hi 1€ of the
partitions in eaﬁg o% the video frames wherein each of the active
partitions COITptYSEITENC| east one of a notion vector indicating at

| east some displacenent relative to a partition of a video frane of
the reference fragnments, and a non-zero residual value vis-a-vis a
co-l ocat ed parti Thoneed af ¢liieb frame of the reference fragnents; and

nmeans for identifylna, he video franes, a tile
of the given one®%%&gﬁgigﬁﬁggggﬁ néggg%gﬁw$%§?’¥ﬁe tile includes the
identified set ofhaehipedomang infolionsompensitipngbivhn coment tife doherdédeo
frames and partitions. of the gi.ven one of the video tgﬁgps that are
cool ocated WU CBIHAFPE FOHHR CoRPeRRiondariF PIEat Slshsek ondeneiog e
partitions ghreifiBs re@i@e fhghb@sVvi deo franes; and wherein the current
tile is co-located with the tiles in the set of tiles. 48 14.The

device of claim 13,
6. The method of claim [, wherein the method further comprises 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.

7. A device for coding video data, the 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
each tile in the set of tiles represents a subset of partitions for the respective video
frame; and

a motion compensation unit that performs motion compensation for a current
tile of a current video frame based on one or more of the reference fragments;

wherein the current tile is co-located with the tiles in the set of tiles; and

wherein the device further comprises a tile identification module that
automatically identifies the set of tiles; and

wherein the tile identification module comprises:

a partition activity module that identifies a set of active partitions in

each of the video frames, wherein each of the active partitions comprises a

motion vector indicating at least some displacement relative to a partition of a

video frame of the reference fragments, and wherein each of the active

partitions comprises a non-zero residual value vis-a-vis a co-located partition

of a video frame of the reference fragments; and



wherein, when the neans for perform ng notion conpensation perforns
noti on conpensation for the current tile, the nmeans for performng
noti on conpensation generates a predictive fragnent associated with
the current tile of the current video t{ane; and wherein the device
further conprises: means for extrgcting a fragnment associ ated
with the current tile fromthe current video frane, means for
using the extracted fragnent and the predictive fragnent to generate
aresidual fragment aseRebahtluid hiadi0fat (Y@ odbd ol ddGaGHELEN!
vi deo frane; means for performng a’trans Brin on The regl dua
fragment in or dedentdieyeride af tbe giverdnodf thoeflts frimed sich that the nibainslufiar

auanti sea coor 1 aftnafiefis REARSE BurlipBsT et o A A Gk lemes and
quanti zed coef f i gdrefidrs;of the givelRAB ST fHRrvid¥eifRikids i alelR8-160ddaMh fmeeded

set of quantized coefficients as part_ of a nedia object; means
for inverse quandr#iiens in He idestifigd sepefmciiyerrridetsiof ethenenss of fervidep
generating an i nyghse quantized set of coefficients; means for

perform ng an inverse of the transformon the inverse quantized set
of coefficients in order to generate a decoded residual fragnent; and
nmeans for ggneratjng a reconstructed fragnment using the predictive
f ragnent an% thg%hé%gggg%Fgngual fragnent, wherei n the nmeans

for storing the &gérciaf wherd@eeibtisn shiap@SatiddQunitgREDEES MEGRL I REMEBA
for use as g)r rtlr?efc?zg'rggtctﬁe ftlrlc? r%rorggrtx 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,

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

a block transform unit that performs a transform on the residual
fragment in order to generate a set of coefficients;

a quantization module that quantizes the set of coefficients, thereby
generating a set of quantized coefficients;

an entropy encoding unit that entropy encodes the set of quantized
coefficients;

an output module that outputs the entropy encoded set of quantized
coefficients as part of a media object;

an inverse quantization module that inverse quantizes the set of
quantized coefficients, thereby generating an inverse quantized set of
coefficients;

an inverse transform unit that performs an inverse of the transform on
the inverse quantized set of coefficients in order to generate a decoded residual

fragment; and



49 15. The device of claim 13, wherein, when the neans for
perform ng notion conpensation perforns notion conpensation for the
current tile, the neans for perform ng notion conpensati on generates
a predictive fragnment associated with ype current tile of the current
vi deo frane; wherein the device receives a nmedia object that
includes a set of data associated with the current tile of the
current video frane; and wherein the device further conprises: neans

for generating a resigyadyd fh@gé@l@fatég%%%n&ﬂl&éﬂefra%%enpﬁsu%%@pledlc’ave

means for using the predictive fragnent associated wth the current
tile of the cui riessment gubtht deapdedarediduiidragesi@ual fragment to generate

a reconstructed fragnent _.assoctat ed th th LSurr ent tihl.e of the
current video frane, ngl}leéem © T ah bu rStOllﬁessl n%retc REPEE %%mffgtf%ldlse

fragment to recam&héﬁﬁﬂméﬁegﬁuﬂent V|deo frame. 16. The device of
claim 15, wherein the nmeans for using the reconstructed fragnent to
reconstruct the current video frane nodifies a previously decoded

conpl ete vigleo frignRvidehchitay, the reconstructed fragnent is
specified in a tile of the preV|oust decoded conpl ete video frane

that is co-| ocatweherging whenHée metipe pempdnsatiopfunitiperfoms metiondogwendatiame .
.17' The deongﬁlé:%ﬁirr&kt%l%%e?rg:aﬁ%}?{]ogﬁﬂr}%%ﬁl%nr eft Eéner gs eI nllnrr%‘%gt%pé Fach %%Ilnent

i nterl aced;
conpensatiOMm@ﬂn&bwﬁhﬁkhmnﬁmuﬁeﬂfﬁ@nu@mﬁakkoﬁaﬁﬁrthe current tile by

perform ng de-iq%ﬁrL%cknf n%pioqrcogg% éylcwlforlhhﬁlcur nt tile
based on one or WBTENERe dayiCereqeleRn fipiincludes a set o
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 {ragment and the residual fragment to
generate a reconstructed fragment associated with the current tile of the current
video frame; and

a frame reassembly module that uses the reconstructed fragment to

reconstruct the current video frame,

10. The device of claim 9, wherein the frame reassembly module modifies 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.

11. The device of claim 7,

wherein the reference fragments are interlaced; and

wherein the motion compensation unit performs the motion compensation for
the current tile by performing de-interlacing motion compensation for the current tile

based on one or more of the reference fragments.



18. The device of claim 13, wherein the device further conprises
means for adding the current video frame between two video franes in
t he sequence of video frames as part of an operation to increase the
frame rate of the sequence of video fr ?e 50 19. A
conput er -r eadabl e nmedi um conpri sing executabl e i nstructions that,

when executed by one or nore processors, cause Oone Or nDre processors
to: store reference fragnents conprising video data associ at ed

with a set gﬁtt'fﬁéd& ce B 1@ A& it SRS RS Cohri egq§8st&w£§§or

wherei n eac ile1n the set of es repre
partitions fhetadds dlercaspmoudemd"rmmméanawe videodrames in thpeeduenda afoideon

conpensatiop for a current til rent vid franme based on one
or Tore of  FABSYaSaRSEEE OP%&?etﬁe%mase ¢ the'trappapision Lo pEa19HEs ?ﬁ‘e&? %ns
further caugsgmkfle one or nore processors to automatically identify
the set of tiles; wherein the instructions cause the one or nore
processors to automatically identify the set of tiles at least in

part by cauging ARyie0for Qbdifp LRcB UAGERE Bl Aed Rinprising: | deNti Ty a set of

active partitions in each e rames, ein each of the
active partiti onsegsiprsteyg referdneatigroenss m‘mlalsmgtmdm daecdseuciated wrsh a

I
i deo 1 anecop! FREOF BFET A r atamentor i oo BuPd bt Bihe o ue

Vis--vis a ebulkoepiceshtPaibbdtiofpatitions Mt theesheai® vafeo el &ider ence
fragments; and for each gjiven one of the video franes, |dent|fy a
tile of the gi v efeans dor performing motion compensation for a current tile of a current video
frame based on one or more of the reference fragments;
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 wherein each of the active partitions comprises at least one of a motion
vector indicating at least some displacement relative to a partition of a video
frame of the reference fragments, and a non-zero residual value vis-a-vis a co-
located partition of a video frame of the reference fragments; 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 that are co-located with active partitions in the
identified sets of active partitions of other ones of the video frames; and

wherein the current tile is co-located with the tiles in the set of tiles.



of the video franmes 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 the video franmes that are co-located wth active
partitions in the identified sets of active partitions of other ones
of the video franmes; and wherein the cdfrent tile is co-located with
the tiles in the set of tiles. 51 20.The conputer-readabl e nmedi um of
claim 19, wherein the instructions cause the one or nore

processors perform noti on npensation at least in part by causing
t he one or L%re t? %%§§8 §MFB?§enerate a predictive fragnent

associ ated W th h@eiawh&ithe ch®s BF pdrRBmElY hefn MndRAsatibRAPEforARd

wherein the instructions further cause the one or nore processors to:
extract a fmaMeerMpeasiondeitie oirtant tilsethe meannfor petfanfingmptdre curr ent

vi deo franeg; : and . redi ctiv
fragment to gene ?%i;ég%gﬁér}%gsf}%(lh%ﬁh?%g%%ﬁ%?%&%m%eg (‘a'viﬂlfﬂg}rlérjﬁmam_ f{g\lﬁ é)f §m on
t he resi duaturfanagdenfraime; andlder to generate a set of coefficients;

quantize the set_of coefficients, thereby generating a set of
quant i zed coeff i ‘é{ﬁ(“é‘ﬁl{lgl?e éewce rther comprises:

means for extracting a fragment associated with the current tile from
the current video frame,

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

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

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

means for entropy encoding the set 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.



entropy encode the set of quantized coefficients; output the entropy
encoded set of quantized coefficients as part of a nmedia object;

I nverse quanti ze the set of quantized coefficients, thereby
generating an inverse quantized set of %oefficients; perform an
i nverse of the transformon the inversé‘quantized set of coefficients
In order to generate a decoded residual fragnent; generate a
reconstructed fragnent using the predictive fragnent and the decoded

Foferonce 1 Fgmohte s Srdhin S AGER PheH e San T HE R mtRoRotERay m -
19, wher ei ncdigensnhpPeEbinNBot@USePeRRLON & rale ARt (6 0EEERM; ot O

perform notion conpensation at |east in part by causing the one or
nore proce sBEFaming @%%c&grg)eg_satmn generates a predictive fragment associated with the

current tile of the current video frame;
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:
means for generating a residual fragment based on the set of data;
means for using 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
means for using the reconstructed fragment to reconstruct the current

video frame.

16.  The device of claim 15, wherein the means for using the reconstructed
fragment to reconstruct the current video frame modifies 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.

17. The device of claim 13,

wherein the reference fragments are interlaced; and

wherein the means for performing motion compensation performs the motion
compensation for the current tile by performing de-interlacing motion compensation

for the current tile based on one or more of the reference fragments.

18.  The device of claim 13, 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.



predictive fragnment associated with the current tile of the current
video frame; and wherein the instructions further cause the one or

nNore processors to: receive a nedia object that includes a set
of data associated with the current tilﬁ of the current video franeg;
generate a residual fragnment based on PHe set of dat a; use the

predictive fragnment associated with the tile of the current video
frame and the residual fragnment to generate a reconstructed fragnent

associated with current .frame: and use the onstructed fragnment
DAL ARt SRS Ak R BN A e A

medi um of céziwre@by ond@IRO8 pidtessbitstdude bhdtSncrapiRedsHM tone or nore
processors to use the recopstructed fragment to reconstruct the.
current video frifregeigieneetigments oomprispg vidsg datggstosiated ethos seipf dles

Processors §foyiaddkdnYesan RE&NEAEI YR8 FRHRY Wwiomnh Si& ﬁ{% e E&aFgesuch
df Pi'ed e of fhe

that the reconstructe ragment is specifi inati
previ ousl y wesevta sbhaglodpartitipaieior theaespedtivatvides famet asht ed with the

current tile of rent video.frame. 23.. The conputer-readabl
medi um of cl ai mlieg@ H\%k%ort%flr? o?ﬁéejns? 5 net;%éﬁg%rr?n?%a ﬁt°§H%6V1feﬁt%We%§£
and whresred of npee bbihsrefegren®d raymopenpensation for the current tile

conprises perfornmn e-interlacing notion conpensation for the
current tile bas¥ 1%}3%&185*8'}‘3“?&%1!@“%‘?1’Cf‘ﬁséﬂf“’e‘?@rcéﬁ%ep?o&@ﬁ%tt%. 24.

The conput eqnéBAdal RleAB HMLbr glegl M 19, wherein the instructions
further cause the one or nore processors to adding the current video

franme between tvisheppindey insteupiieny qausebe geepranwe pofcessorido afivamtsllas
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identify a set of active partitions in each of the video frames, wherein
each of the active partitions comprises at least one of a motion vector
indicating at least some displacement relative to a partition of a video frame of
the reference fragments, and a non-zero residual value vis-a-vis a co-located
partition of a video frame of the reference fragments; and

for each given one of the video frames, identify 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 that are co-located with active partitions in the identified
sets of active partitions of other ones of the video frames; and

wherein the current tile is co-located with the tiles in the set of tiles.



53 25.An integrated circuit for coding video data, the integrated
circuit conprising: circuitry that stores reference fragnents
conprising video data associated with a set of tiles of video franes
in a sequence of video frames, wherein each tile in the set of tiles
represents a subset of partitions for he respective video frane; and
circuitry that perfornms notion conpensation for a current tile of a
current video frane based on one or nore of the reference fragnents;

wherein the,integrated circujt, further.conprises circuitry that
aut omat i cal ?Q/ | S'glhﬁ%pé‘ T a@@t‘neélfuni‘ Pf%@g})w’uer ein the circuitry that
automatical |y i dehdrbihitesinkthetisgs cadbe the bBS 0oCANRMr&RSsors to perfoleh oHbd 'Y
that identifies a set of active partitions in each of the video

frames, whefUTRFUEHOR ableatt iePHEPY cansig ihy arie®R S1060M9RGSSS tagenkrist one
of a notionyyeehar fr%é]x%n? %b&&e?%itﬁ%ﬁé&@ﬂ%e%k | AGEIR Ao LA LYP tO
a partition of a video frame of the reference fragnents, and a

non- zer o resi duawhereindke wtsuctivhsfugheoahiecaht etk @andrk piceassofs ta vi deo
frame of the reference.fra nts;, and cjrcuitry that
identifies, for BAGH gis PO RrsOGteq HAh b rent Wi dom die piFent sidep e

gi ven one oframie video franmes such that the tile includes the
identified set of active partitions of the given one of the video
frames and parti$Seorebrctehaagned and Hw rsedistivs Diagment tp ganrsafe e iesidual e
co-located phtfesactive partitions in the identified sets of active
partitions of other ones of the video franmes; and wherein the current
tile is co-| ocatregfowntafirankform oh 8w residydh &agmentaf otdet ®zenerdi 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;

perform an inverse of the transform on the inverse quantized set of coefficients
in order to generate a decoded residual fragment:

generate a reconstructed fragment using the predictive fragment and the
decoded residual fragment; and

store the reconstructed fragment for use as a reference fragment.



26. The integrated circuit of claim 25, wher ei n, when the
circuitry that perforns notion conpensation perfornms notion
conpensation for the current tile, the circuitry that perfornms notion
conpensati on generates a predictive fragnent associated with the
current tile of the current video frame? and wherein the i nt egrated
circuit further conprises: circuitry that extracts a fragnent
associated wth the current tile fromthe current video frane,

circuitrytﬂat es_the extra,tgltedfra nt d the predictive
fragnent to- geneh 5@ R ELIrHAAP ML, ABsSoci ated with the current

tile of the curreRdeiititei@sthicadRs cause the ofid 6rGHbre hYocdk§tBts B B BoBon
transformon the residual fragment in order to generate a set of
coef fi ci ent @mpensation af leashin past pincausige Hiqng €5 moFePreesssyss tocgsaemied ent s,

thereby genge@binOnifniat aQbcif@ it 7GAGR {tﬁlg oF % Srren chﬁeb lfGHiel Lyg € hat

t
entropy encodes the set of quantized coefficients; and circuitry that
out put s t he ent remyeietleodgdictens foftheprandtei thechecoafdre piceedsarsas part of

a nmedi a object; circuitry t.hat. inverse quantizes the se f
quanti zed coeffi ci entrgcfel‘f%ael?‘%%jx/ Og’gﬁé}ﬁgt‘?eﬁ‘b&ﬁﬁg?tr?gg?@é‘sﬁffﬁlémli"?&tfgget
of coeffi cients;current tile 6f the Wirtrént videatirapef f or ns an i nverse of the
transformon the inverse quantized set of coefficients in order to
generate a decoded r SPHA%I2 YA EARMCRRased on the gef pbdAtairy t hat

t . 3 . ! LS and
generates a reconstruygtagd 4 é&&ﬂ@rﬁagﬂﬂ\}%‘%ﬁ%‘fhﬁ ﬁﬁg{h%ttﬂé/@ftﬂé é\?ﬁé&?& d&f

the decoded residual fragment, e circuitry
stores the set ofame angribeitesidseldragmentio genga streconsiadtddriagment for use

as a reference fgsgt}%ga‘%&f with the current frame; and

use the reconstructed fragment to reconstruct the current video frame.

22.  The computer-readable medium of claim 21, wherein the instructions cause the
0ne or more processors to use the reconstructed fragment to reconstruct the current
video frames at least in part by causing the one or more processors to modify 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.

23.  The computer-readable medium of claim 19,

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.

24.  The computer-readable medium of claim 19, wherein the instructions further
cause the one or more processors to 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,



55 27. The integrated circuit of claim 25, wherei n, when the
circuitry that perfoins notion conpensation perfornms notion
conpensation for the current tile, the circuitry that perfornms notion
conpensati on generates a predictive fragnment associated with the
current tile of the current video frane, wherein the integrated
circuit receives a nedia object that includes a set of data
associated wth the current tile of the current video frame; and
wherein the,integrated circui.t. furfher. conprises; circuitry that
gener at es a2$‘esi A PISE FEAH BB %ﬂdf%‘gﬁ%é}?"’ iBfegppigdpirouit Comprising:
circuitry that usesithh@attaed efdrifefffag@emptonssaed ataddam iRodifted with
current tile of the current video franme and the residual fragment to
generate a Pe&¥GAEle QEYdee frpmghiBfscaumeephtidep Nines. whereimipeelehle ie fhesetf
the current opideQ,fLali®s s of partitibhd oY Her¥s %@[g}e RS ratnréeand
reconstructed fragment to recohstruct the current Video frane. 28
The i ntegrated céirauit thef pecloanmmdion edrepreasation Hier acdurieui tile pf § owrransi ng

t he reconst ruct §d fF)aS%gent to recorﬁtru&t th(? current video frame
modi fies a previousry a8loted C8inl et I dss "PEERESsuch that the
reconstructed fragseitthé Bitsppaed dfitcRd fithed cbibgsed tirbiGy RatMit@Msically
decoded conp] ete video frane that is co-located wth the current tile
of the curr isatilssdROst PEWES 29. The integrated circuit of claim 25,

wherein the refeqgnes the GATRAF BaBhforhdMcBlly REQT es et of tiles comprises:

circuitry that identifies a set of active partitions in each of the video

frames, wherein each of the active partitions comprises at least one of a motion
vector indicating at least some displacement relative to a partition of a video
frame of the reference fragments, and a non-zero residual value vis-a-vis a co-
located partition of a video frame of the reference fragments; and

circuitry that identifies, 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 that are co-located with active partitions in the
identified sets of active partitions of other ones of the video frames; and

wherein the current tile is co-located with the tiles in the set of tiles.



wherein the circuitry that perforns notion conpensation perfornms the
noti on conpensation for the current tile by perform ng de-interlacing
noti on conpensation for the current tile based on one or nore of the
reference fragnments. 56 30. The inte%rated circuit of claim?25,
wherein the integrated circuit further 6onprises circuitry that adds
the current video franme between two video frames in the sequence of
video franmes as part of an operation to increase the frane rate of

t he sequencg, of yi deo frames.. . thod of coding video data, the
net hod conp??siHé#”n%gm“’§?%?Fﬁgaﬁﬁ$%£§nce fragments conprising video

dat a associ at ed whérbinpwh@t thetiréditrPthaPperitrfle totibRBBSpdBatnSRAUEAC e Of
video franmes, wherein each tile in the set of tiles represents a

subset of p&PtPR smrRensasionderdhe ewprat tiley e giraby thegnerforms anotion
per forning gl eRioRehe sl 10} - ' f
current video %rang gased %%ggggﬁggﬁﬁgggﬁg%ogﬁggﬁéﬁgé%ﬁ%éﬁ¥ﬁgéﬁgﬁts;
wher ei n t hecwemt eideo frithe and co-| ocated with the tiles in the set of

tiles; wherein the nethod further rises automatically identifying
the set of til es‘?’ge’é?ll& ﬂ\?ﬁ@?@f%@%’t‘%ﬁ%ﬂ%&F?Iﬁ?prilsﬁﬁfnt i fying the set of
tiles conprises: ciicO@tthdrek Rghtda GREIMET a@6tiite WAl thé ElRAStileFrdRACch

of the video franes, wherein each of the active partitions conprises
at | east one of HeRHTSHHIAGRERHE i ndicating at | east some displ acenent

relative to a pa{iﬁciu{t}ﬁlﬁat(ﬂcsesathél Eﬂ?agtefd_rf@a%ﬁleﬂtf alﬁhhﬁ’e érg%lgﬁ\?enﬁfgtniern@%nent S

and a non-zero residual value vis--vis a co-loca partition of a
vi deo franme of tgrmeratsfaesidead ffagmgnissasjated with the current tile of the current

video frame;

circuitry that performs a transform on the residual fragment in order to
generate a set of coefficients;

circuitry that quantizes the set of coefficients, thereby generating a set
of quantized coefficients;

circuitry that entropy encodes the set of quantized coefficients; and

circuitry that outputs the entropy encoded set of quantized coefficients
as part of a media object;

circuitry that inverse quantizes the set of quantized coefficients, thereby
generating an inverse quantized set of coefficients;

circuitry that performs an inverse of the transform on the inverse
quantized set of coefficients in order to generate a decoded residual fragment;
and

circuitry that generates a reconstructed fragment using the predictive
fragment and the decoded residual fragment,

wherein the circuitry that stores the set of fragments stores the

reconstructed fragment for use as a reference fragment.



for each given one of the video franmes, identifying a tile of the

gi ven one of the video franmes 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 franes that are
co-located wth active partitions in tRé identified sets of active
partitions of other ones of the video frames. 57 32. The nethod of
claim31l, wherein perform ng the video processing technique conprises

one of: 57 peffqhgélg%ge&mtilgﬁgagigp sation for a current tile of a

current vidéo fra Kolhie re of the reference fragnents;
perform ng scal i wheréia) whercitié tiedtitry tHatp@for@s Giekibe BémpdnéfdnipeFiRndased
on one or nore of the reference frafqments; and perform ng edge
enhancement MPHPD ePrpRFnsation for thecyrenpiileythe siewityy gwbrerfosms meliedd on one

or nore of {he,dnefilheBsRatkd APBRLSe fragiiont AsHEY S Sith e GRALNGI LEHRO

data, the device conprising: a teference buffer that stores
reference fewpnevidleo Bampri si ng vi deo data associated with a set of

tiles of video f&rﬁé}?ﬁ tf.lenin%msa?é%iu ISGE re(:)cfeiv\éi f(ij %@d%][o%ﬁf@?%@ﬁ%s?i&gﬁ (fihﬁigta

tile in the set o i'es represents a subs

respective assoléged wathelie @ndnt tile of tha ctiédt videatrapel 4r rs a vi deo
processi ng techni gue for, a current tile of a current video frane

based on one or WBVenshe pirgratestrcais futher sqypmires: wherein the

current tile is co-lQGRLRY MhilBndriEs § [dsRifal ﬁhgﬁﬁ&ﬁt%&d&{m@s&%’%ga@ﬂd
wherein the device further conprises a tile i'dentification nodule

that automatical |y i dwisuitiyitha ustsdhepredigfive frigment assdcintee methrihe qrereni | e
I dentification n@lg l&" Fhe CBABIVIER 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.

28.  The integrated circuit of claim 27, wherein the circuitry for using the
reconstructed fragment to reconstruct the current video frame modifies 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.

29.  The integrated circuit of claim 25,

wherein the reference fragments are interlaced; and

wherein the circuitry that performs motion compensation performs the motion
compensation for the current tile by performing de-interlacing motion compensation

for the current tile based on one or more of the reference fragments.



a partition activity nodule that identifies a set of active
partitions in each of the video frames, wherein each of the active
partitions conprises a notion vector indicating at |east sone

di spl acenent relative to a partition of a video frane of the
reference fragnents, and wherein each of the active partitions
conprises a non-zero residual value vis--vis a co-located partition
of a video frane of the reference fragnents; and 58 atile

constructi og, nodyl e that,, for. each. given one,of the videa franes,
Cdentifies 20t] |d§heo1 ¥eFWEeédgﬁ‘K98ﬂ% S flainbe>. oyherh rednesaled §“%‘ﬂ¥:$‘f“ﬁﬁét t he
tile includesngries cict@ity thatedds te cOfre@Gided Graparietyde@nio 9fdeb Man@s Hele
one of the video franes and partitions of the given one of the video
frames thatSSPERCE 8t Videafragespsirtaf an grerpion oringease the frame agaithe i ed
sets of actidBeRabtiidkOfsmel ot her ones of the video frames. 34. The
device of claim 33, wherein the unit that perforns the video
processi ng techni que conpri ses one of: a notion conpensation
unit that perfor i 0 ensat.ion. for .a.current tile of a current
vi deo frane 'aségmgﬁkgﬁgcgﬁﬁgg}308?33H%HF3P3F8WQBMP$agnents; a
scal ing unit thadtomrerkitraBe faghemgcdfristheCddita Askdat@f with 6 WétoFfiles
vi deo franme based.on qne or nore of the reference fragnents; and

an edge enh¥nAPAMEAR # seqngRce Rl MIdse Temesgrhaasin sprhdie it the gt oftilesr r ent
tile of a cupfeests yuiea offPa%op@g@%qugpeaﬁre%maﬁw%& he reference

fragments. 5. A device fTor coding video data, the device

conpri si ng: pertpEaing afddeoqirenesying teetiraquerfora furegphtilvted aconprtivideng
vi deo data i i of.tiles of video franes in a
sequence ofﬁéigg%ééggﬁﬁégnn g%@hﬁr%%gﬁc ﬁ?%n?lathe set of tiles

represents a subsbdreiaftheparmiteht tilescoflocattdheith émpiatin e it éded. r ame; and
means for performn vi deo. processi ng technique for a current tile
of & current videRrRR A EEed Brier cReeErs HivEaALY ien ingtanged of tles
fragments; and
wherein automatically identifying the set of tiles comprises:
identifying a set of active partitions in each of the video frames,
wherein each of the active partitions comprises at least one of a motion vector
indicating at least some displacement relative to a partition of a video frame of
the reference fragments, and a non-zero residual value vis-a-vis a co-located
partition of a video frame of the reference fragments;
for each given one of the video frames, identifying 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 that are co-located with active partitions in the identified

sets of active partitions of other ones of the video frames.



wherein the device further conprises nmeans for automatically
identifying the set of tiles; wherein the neans for automatically
identifying the set of tiles conprises: means for identifying a
set of active partitions in each of thg vi deo frames wherein each of
the active partitions conprises at |lea { one of a notion vector
indicating at |east sonme displacenent relative to a partition of a
video frame of the reference fragnents, and a non-zero residual value

i S--Vi -1 f a.video f qf the ref
ragmonts. tha -5 HenESLdeh, ShefnliefBRold®rfo ifabe TedERs o

t he video f¢m@Bes énetdfl e of the given one of the video franes such
that the tile includes the identified set of active partitions of the
gi ven one of t hePSiPHBHEMMRELOTRENHPR ToF P Ggens fils ¢fe Yrgaividsod aste t he

vi deo framegsbdal ot & hidte bOBRYEE NS Ragifidnkgy® partitions in the
identified sets of active partitions of other ones of the video

frames; and wherpsrierming sealmgdont a gurfeat ils of o ched visido iiatmie baspd anjdnesr i n

t he set of ileeo%.th r%ﬁa.ren'gg?ra L%gliltg_eangf cl ai m 35, wherein nmeans for
per form ng e video processing techni que conprises one of:

means for perf orparfegmingtedgnerhangaraator aruirait tike el dueeht tiddocfraific Based
current video frane based on one_or nore of the reference fragnents;
means for p@?@aﬁ%%‘egg&ﬁrﬁ%@flﬁfr%%%f% ent tile of a current video
frame based on one or nore of the reference fragnents; and

means for perform ng edge enhancenent for a current tile of a current
vi deo frame3baset) devicofre codingideo ditatthe devadeegompeigingr agment s.

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
each tile in the set of tiles represents a subset of partitions for the respective video
frame; and

a unit that performs a video processing technique for a current tile of a current
video frame based on one or more of the reference fragments;

wherein the current tile is co-located with the tiles in the set of tiles; and

wherein the device further comprises a tile identification module that
automatically identifies the set of tiles; and

wherein the tile identification module comprises:

a partition activity module that identifies a set of active partitions in

each of the video frames, wherein each of the active partitions comprises a

motion vector indicating at least some displacement relative to a partition of a

video frame of the reference fragments, and wherein each of the active

partitions comprises a non-zero residual value vis-a-vis a co-located partition

of a video frame of the reference fragments; and



37. A conputer-readabl e nmedi um conpri si ng executabl e i nstructions

t hat, when executed by one or nore processors, cause one or nore
processors to: store reference fragnents conprising video data
associated with a set of tiles of video franes in a sequence of video
frames, wherein each tile in the set of8tiles represents a subset of
partitions for the respective video frame; and perform a video
processing technique for a current tile of a current video fyaneh
based on one or nore of, the referen ragnents;. erein_the
instructions fiwt her %Eélﬁ§8nst“ﬁ‘8tl%’rf8°‘g'ﬁe B?ﬁ[a"l onfagl Eyen e ‘ff\gﬁle video frames,

automatical l'y i diglsiitifiey atidd€ofsht g@kn bhd €5he video fraWBEu8h that ﬂ@ tile includes
instructions cause.the_one or nore processors to automatically

i dentify the set®hgfdeanfifiersseypl actiye partitiopsenlithegivennensiof gha ideoommesrandror e
processors to: iti £ eHe SRt : dcQf M€ aRant - ch
of the video fraﬁggfmﬁﬁ%ngn eé@%oggésﬁégéggﬁ%gap%r??#?%%%n%g%%¥ﬁges
at | east one of parninsomtheeddnvified pds elclingpatitidrmad bthepomes dif gplvadenrent

relative to a paﬁ&kéion of a video frane of the reference fragnents,
and a non-zero résidual value vis--vis a co-located partition of a

video frame of the reference fragnents; and for each given one of the
video frames, identify a_tile of the given one of the video franes
such that tfe tiFee devieodeein fd whrsrin i i apedermsche videppiogessingns
of the gi vep -RRguonliBesdrd@e frames and partitions of the given one
of the video frames that are co-located with active partitions in the
identified sets omoter ¢arepepsationtuins st pérfontmotionempehsatihe foriadeaent

franes; and,. rein the current tile is co-lo teg with the tiles in
the set or  Tega Syl Feck Mol hordd orfole T e St RinePise heepirh
wherei n the inst4selihpasgt taysefolnesany O aR0frentRilOCREGREt $i@edPRrhOr M
t he video pgoc ssi ng techni.que by pegfornlng one of:
ased on one or more of the refefence fragments; and
an edge enhancement unit that performs edge enhancement for a current tile of

a current video frame based on one or more of the reference fragments.

35. A device for coding video data, the device comprising:

means for storing 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

means for performing a video processing technique for a current tile of a
current video frame based on one or more of the reference fragments;

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 wherein each of the active partitions comprises at least one of a motion

vector dicating at least some displacement relative to a partition of a video

frame of the reference fragments, and a non-zero residual value vis-3-vis a co-

located partition of a video frame of the reference fragments; and



noti on conpensation for a current tile of a current video frane based
on one or nore of the reference fragnents; scaling for a
current tile of a current video frane based on one or nore of the

ref erence fragnents; and edge enE%ncenent for a cun-ent tile of
a current video frame based on one or re of the reference
fragnents. 39. An integrated circuit for coding video data, the
integrated circuit conprising: circuitry that stores reference

fragnents conprising Vi . iated- with et.of .tiles of
video frames in a seq%%%ggorggén\%f %ﬁ%qﬁ%ﬁg VERREY aﬁt ¢ yiden frpmpes, aitﬁe the
set of tiles repﬁegﬁmhsn@oﬁmbsﬁhoﬁﬁn@ﬁﬂkhﬂh@ﬂ&tﬂeﬁmhﬁwsﬂ@&ﬂﬂﬁﬁ&yﬁnof

video frame; and .. Circyitry that perfarnms_a video processing
techni que for a FGPFBHUPRY ‘glﬂbef g‘éierb‘?ﬂer pie ilepslsamesad ppdidiens ofihone or

nmore of the ref egiehtond JraMABdSrames that AQ-Blled Beh AR AR f dEUI t
further conprises circuitry that automatically identifies the set of

tiles; wherein tientiedsaisof gotivaaprtitignovkthe anksyofitherided frases hed set  of
tiles conprises: W]ﬁé@‘ in the currefit trxl(é‘t'% éot%cétQ@%v'ﬁql%qhQiln% e & cs))tet'l (?f active
O]I1 tehe ranes, V\/I"LI O]I tfllg

. . S .
partitions in eac vl deo erein eac active
partitions conprises at | east one of a notion vector indicating at

| east sone gisplacenent relatiye to.a partition of a video franme of
t he referengée frglbﬂrfgeﬁfcg,‘)fé Hnég’n%lﬁ-‘ez‘% ApLior periarming the viska progessing
co-l ocat ed paftiiid Rmpkesondioteo frame of the reference fragments; and

circuitry that identifies, for each given one of the video franes, a
tile of the gi v eCcB dorgrerpRaIng nepsion fcpmReRsadercier ¢ Faent Kk alialcarntolidades

the identifjgd.8&kadh 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.

37. 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

perform a video processing technique for a current tile of a current video frame
based on one or more of the reference fragments;

wherein the instructions further cause the one or more processors to
automatically identify the set of tiles;

wherein the instructions cause the one or more processors to automatically

identify the set of tiles at least in part by causing the one or more processors to:



active partitions of the given one of the video franmes and partitions
of the given one of the video franes that are co-located with active
partitions in the identified sets of active partitions of other ones
of the video frames; and wherein the c%ﬁ-ent tile is co-located with
the tiles in the set of tiles. 40.The integrated circuit of claim 39,
wherein the circuitry that perforns a video processing technique
conpri ses one of: circuitry that perfornms notion conpensation

for a current tile ofiyg,GULLaNY aé’th%gﬁ{tft{oﬁ?ﬁl {391%8 QQid%E'?ra&]’és,fm{e Ny
the reference fragnents; clrcuaitry at performs scali’ng T0r a
current tile of @ckuofthenttiwe pedions aorepitixas edean onnel aanotimrecet t he

JAOACA LA E W T A TR I T
or nore of the r@tesfenee FIA@IBNASR a non-zero residual value vis-a-vis a co-located
partition of a video frame of the reference fragments; and
for each given one of the video frames, identify 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 that are co-located with active partitions in the identified

sets of active partitions of other ones of the video frames; and

wherein the current tile is co-located with the tiles in the set of tiles.

38.  The computer readable medium of claim 37, 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.

39.  Anintegrated circuit for coding video data, the 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;

wherein the integrated circuit further comprises circuitry that automatically
identifies the set of tiles;

wherein the circuitry that automatically identifies the set of tiles comprises:
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circuitry that identifies a set of active partitions in each of the video
frames, wherein each of the active partitions comprises at least one of a motion
vector indicating at least some displacement relative to a partition of a video
frame of the reference fragments, and a non-zero residual value vis-3-vis a co-
located partition of a video frame of the reference fragments; and

circuitry that identifies, 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 that are co-located with active partitions in the
identified sets of active partitions of other ones of the video frames; and

wherein the current tile is co-located with the tiles in the set of tiles.

40.  The integrated circuit of claim 39, 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.



