WO 2012/ 145663PCT/ US2012/ 034508 1 MOTI ON VECTOR PREDI CTI ON I N VI DEO CODI NG
[ 0001] This disclosure clains priority to U S. Provisional Application No.
61/ 477, 5680 2hidmsbedpri| 20, 2011 and U.S. Provisional Applriusati2osshio.
61/512,765, filed July 28, 2011, the contents of both of which are
incorporated by reference in their entirety. TECHNI CAL FI ELD [0002] This

di sclosure relates to video. codi nﬁ BACKGROUND 0003b GQ& tal video

capabilities can be MQ&%YM RRERIGT HaN ] }jEDE i ncl udi ng

digital televisions, digital direct broadcast systens, wi reI ess br oadcast

systens, p 6 6flhlsddl lés@re A3 %?gfto(ﬁ%%w;l@rpﬁ g%gﬁéatlgﬁ% @R/499 %&'t ers,

tablet co readers caner as recording

devi ces, dlfgd:d AbrlrmulzalphmyUrSs Promﬁelmlgxeplpim@odwcb @emlzmd;e@legam@ 2«8an0| es,

cellular or. satellite ra iohtglﬁ phones, so-called "smart phones,"” video
aey

t el econf er éféiriBe sRAfsteat by @@éﬁ‘aﬁ%@%&ﬂ Betsfergheg ip H@Hl SOREELY.D gi t al

vi deo devices inplenent video conpression techniques, such as those
described in the standards defined by MPEG 2, MPEG 4, ITU- T H 263, ITUT
H. 264/ MPEG- 4, Part 10, Advanced VE{GdNTOCALNGHIAYC), the Hi gh Effici ency

Vi deo Codi O .standar resent|y under devel opnent, and extensions of
such standg&H&Tﬁ¥ﬁéhW$%ﬁﬁF§? Sé@§“%ﬁf%¢P§nsnlt recei ve, encode, decode,
and/or store digital video information nore efficiently by inplenmenting
such video conpression techni ques. [0004] Video conpression techni ques
perform spatial (intra-picture) prBAGKGBOWEND/ or tenporal (inter-picture)
prediction to reduce or renove redundancy inherent in video sequences. For
bl ock- bas edﬂﬂﬂﬂé]igim&ﬁd&ag capabilititg@as be & ofporsted into pinddairaggoof devixest i on of a

picture) may rtltloned i nt.o. vi deo bl ocks, which may al so be referred
to as treeblil%ﬁg Al R vine sdigitgheyregRipaicas sutRgs EERlSss DRasss ol ocks i n

an i ntra- cqggdhy r@eers%hmc‘&gel@aﬂ o8 A HISAQY R%g%?@@&t(?bzéd?ﬂpﬁ&@tthﬁkt pr edi cti on

with respec ference sanpl es ri ng cks 1 n the sanme
pi cture. \/cdmput@tsoekmok rcadprsj digeal-cooded, c@@ta;irre@»)fdmg ideeice, d@ltpl wmtdine nmay use

spatial predict o th.respect tp referenc es in bori ng bl ocks
P e sty Bl iSRG vifauRht SR FOrLE puctelE FaRer once

sanples in t&&ﬁ%ei %I)-%E%&P‘%nﬁh“ﬂh@ﬁ@s?’-’ video teleconferencmg devices, video streaming
devices, and the like. Digital video devices implement video compression techniques,
such as those described in the standards defined by MPEG-2, MPEG-4, ITU-T H.263,
ITU-T H.264/MPEG-4, Part 10, Advanced Video Coding (AVC), the High Efficiency
Video Coding (HEVC) standard presently under development, and extensions of such
standards. The video devices may transmit, receive, encode, decode, and/or store digital
video information more efficiently by implementing such video compression
techniques.
[0004] Video compression techniques perform spatial (intra-picture) prediction and/or
temporal (inter-picture) prediction to reduce or remove redundancy inherent in video
sequences. For block-based video coding, a video slice (i.e., a picture or a portion of a
picture) may be partitioned into video blocks, which may also be referred to as
treeblocks, coding units (CUs) and/or coding nodes. Video blocks in an intra-coded ()
slice of a picture are encoded using spatial prediction with respect to reference samples
in neighboring blocks in the same picture. Video blocks in an inter-coded (P or B) slice
of a picture may use spatial prediction with respect to reference samples in neighboring
blocks in the same picture or temporal prediction with respect to reference samples in

other reference pictures.



WO 2012/ 145663PCT/ US2012/ 034508 2 [ 0005] Spatial or tenporal prediction
results in a predictive block for a block to be coded. Residual data

repr esentwopbrel4saif f er ences bet ween the original bl ockPro/useoicmssds and t he
predictive block. An inter-coded block i% encoded according to a notion
vector that points to a block of reference sanples formng the predictive

bl ock, and the residual data indicating the difference between the coded
bl ock and tlﬂ@%rsgatﬂagtor%ﬁénnﬂr%dwdq%wmrﬁ%lﬁfé-l%wéf‘dil%ws?ﬂmisf%%g@a%@ B&cordi ng

to an intras6Qi g dRAG. 2R B ‘pf&%i gﬁ*ﬁlreng@é@et\zvg&{ thE BHEREI bI6QMRIRSSI on,  the

residual data may be transforned fromthe pixel domain"to a transform
domai n, resoddd agl thepredsitidedlockr Angiiter-oodeddliddkas emtoded wdvioohng tvemmotign be

tized. Th t.i zed f fficients, initiall. i
o i rmens i GriaT P P S a b EE SLRFRRBE Trodeimins Brvatet o BHE R e onal
vector of teadal aalitR& ik theMtSrendBet&BET BRY:08QMNBE ARYthE BrARRivE BfhckO
achi eve even nore conpression. SUVMARY [0006] In general, this disclosure

descri bes thechtiegaded blogk sedredsdwvicamdingde an infri-eoddigsopdsandehelessiiurbes
techni ques for Jperfarm ng notion vector ediction. ~noti.on_estipmati on and
ot i on com§BRsART SHCURan T v st SRBly Rl bl By Mok BB o o0k

rel ative t @ohlagciss teinsfireloniiiG trébutss ihRedlitlal trvhEaynVestEciGaslivage de) . | n
general, MVC is a video coding standard for _encapsulating nultiple views of

vi deo dat a mazdervgnémedndyc curiizsp rasoon sodfisiceis cnttiagzpgpeediive wer angl e,
at whi ch C%ﬁ@&?ﬁ@gﬁ%}? éﬁ%‘ 82 s8akad M ?ﬁe&% dﬂl&% %%%éflf\ggns%%& 9§c“r‘&-ofThe

techni ques 0 ure generally 1 nclude pre I'ng notion

pr edi cti on tdasfarrh Ro¢ffieicasnireixintropy todihg wiagweapplérl toadhioge evihathores, for
exanpl e, according to the techniques of this disclosure a disparity notion
vector frofPAPHSYER in the same or a different view than a block currently
bei ng coded may be used to predict the notion vector of the current bl ock.

I n anot her exanple, according to the techniques of this disclosure a
tenporal notion vector froma bl ock SUMMM&RYane or a different view that a
bl ock currently being coded may be used to predict the notion vector of the

current bl gos06] €9} all thisedisxarpdBcribspetingued fdrkRbdingdivideb@atyl ahiel ate to a
nmet hod of coding videg data, the nethod conprising identifying a first
bl ock of vidifslosaigtdgssripes tachpigucs foppefMingBRHPHHCFHPIRFFAHCHR MOTPNew, wher ei n

the first RLOGK: IS RS AahNAdn dvleh fifbr-HoaP RS ik i!Ethioafﬁ V&GatRhe .
det erm ni ng a notion vector gﬂjl’ edi ctor or a second %{)t 1 on VéCt or associ at ed
wi th a secoihmtkbtlatike ofbladkd@d othat pictunkss ire Multiiew vbddoobodieg (MM (Pr &di ctor is
based on t ?g%nera , MZ\%f %s/ é;L éi%gg :c))g)cg;lré Etggc?a%g /foCIrBeflga%%ulating multiple views of video

data. Each view may correspond to a different perspective, or angle, at which

corresponding video data of a common scene was captured. The techniques of this

disclosure generally include predicting motion prediction data in the context of

multiview video coding. That is, for example, according to the techniques of this

disclosure a disparity motion vector from a block in the same or a different view than a

block currently being coded may be used to predict the motion vector of the current

block. In another example, according to the techniques of this disclosure a temporal

motion vector from a block in the same or a different view that a block currently being

coded may be used to predict the motion vector of the current block.

[0007] In an example, aspects of this disclosure relate to a method of coding video data,

the method comprising identifying a first block of video data in a first temporal location

from a first view, wherein the first block is associated with a first disparity motion

vector; determining a motion vector predictor for a second motion vector associated

with a second block of video data, wherein the motion vector predictor is based on the



3 first disparity notion vector; wherein, when the second notion vector
conprises a disparity notion vector, determ ning the notion vector

predi ct orwoanmwi4s@&3s scaling the first disparity notion Pettuseomo34gener ate a
scal ed notion vector predictor, wherein scaling the first disparity notion
vector conprises applying a scaling factor conprising a view di stance of
the second disparity notion vecéor-di i ded by a view di stance of the first
moti on vect Bt dpatifemetionsyecinrsyastetny Wik thsmeoridBetionyretar SaMRESHréedi ct i on

data for t : i 3 e | LG [ 0008]
In anothernggﬁgﬁgqﬂgg§%§¥§§%?ﬁ¥%?§t is@%%gﬁ?ghggrg?gg?%mgﬁﬁg%%g?%pﬁg for
codi ng vi ddwstdatparigomptidsyertpren ecratovsealpd motes veor rbdiconevimreinor e
processors qﬂnfiﬁu eg to identify a first bl ock, of vid?o g%%g in a first
tenporal | SEHMEIRS FREASEAT PGP VEqior FRBIPERY PRLHS § SRR SEHOTiOMRESE| at ed
with a firstyigl aRednkt ¥r Mo lsbQhd \URphaly: mEESEI R /iBd Ay PRicwesi§t@iccRyregh ct or
for a second notion vector associated with a second bl ock of video data,
wher ei n t hédirsiongtiom weetor & thefiestidisperityl motesetahandeoding pedidiiepdats fof thot i on
vector; mhe&g%g%hﬁﬂgnh}quﬁgﬁgﬂgoéggéé)Orv§cgcgrconprises a disparity notion
vector, th&ONe oI nore pr%cessors are Coh igured to determ ne the notion
vect or predqo@isyin byotb&alhmglet Spctts b8 thiddisgadurd yelaotd anappacing fot codigner ate a
scal ed notion vector predictor, wherein scaling the first disparity notion
vect or conpiqeeskitagonmnyisHig GCHE A Procasesy the ORp PF BIOFYPraces el conisgupd® of

t he second gl spar i .00 r: diey] t | f first
noti on Vec{%?@?§5ﬁh%bF¥%§?05¥§§%@f?gfﬁ%ﬁﬁgggég@%%FﬁwgﬁEﬁg@%ﬁﬁﬁﬁg@%gﬁﬁon
data for thie Sscblodk blealcidabeidh adirtthispatal mdtiomtdcoor, de@etdne phedioat or .

[ 0009] In another exanple, aspects of this disaloi§¥e égL@%e tg.ﬁn

appar at us TSFICEBGAIEPTVR LRt oaRd HOHBMPEGIQY AORalASVIIn S5 P PIhYAs0 £ r st

bl ock 0f VigdEowHakh he nfbibhvetiof GTRRIAs bREALA A ALAM fhrit) idliol k&or, Wher &i n
the first block is associated with a first disparity noti'on vector; neans

f or det er mwliengn,avinmttho secped totiop veddictamnprises a dispatty mabtwntvicotor. e b or
associated with a second b%OCkcﬂf Vi deo ﬁta,.mhe%gin tge ngtion.v tor
predi ctor POTBREEGSGR A REOHTELH tgidsiEnme e Botiah Vodlet FdIcoR BY sfalineiBen t he

second not iR NGRS mMEREPVdcER o BekbrPalstdlyd ABLbRReH&GrBdictot NehdiEaNS for
determ ning the notion vector predictor are configured to determ ne the

not i on vecterlingrteifiest dispaity secdlonrygetoneomhprises applyingra scylinglarion compiong t o

generate a sgal ﬁ%ta%‘c)% P YEGHA i PhE 'rﬁ%t?orﬂ volioy rdie\'ii&‘edstﬁ’yaé L9 Lilgndddrdte
di sparity ot on Vect Or CORpri ses appl Vi ng & scalingfactort'cohpri sing a

vi ew di st anig& mdtidnhec®eeomd fatitsigatityymomdd wdttoresidododd ipvddikaidn Rigtaafor thew

di stance of the first npotion vector to the first disparity notion vector;
and means PefONEEEIKPapidrn BE seicmeton Becteriscdigebnd bl ock based on the

scal ed noti redi cto A 0010]
i anot ner e AR LB BlShmer Yo AR L R AR 8P Eudhng

conput er - r eattaklaey @hgrage mehs don identifpmg sitfostedodkheeddo datsinraifitst ons t hat
upon execution, cause one or. nore processors to identif first. bl ock of

vi deo dat a 'FRPY2FIPFEOnERR & Figtt VF%&”(I?%?inflieoﬁﬁ%blP?l? §tésm0§@ WReREH t he
first bl oclyidpgrifSRRediRebribdhsdof ddiSinifiing Rahdtioh VERlok BReAVEGLBE a sABhgT M ne a
notion vector predictor for a second notion vector associated wth a second
bl ock of vingmndat@r asreragédwithe seand diooked voleoplatdivbersm the nisdivedednr t he
first dispari notion vectar: wherein,.when the secon tion vector

conpr i ses’ 2 ETSRER RIS A AEPEHS PN REEF TSRO L8 STREYSTRGr mor e
processor s vb@ofled el @ disperiffhdtih Wtk Ohe RIc@fl ol AbteRNinizatht ABtbACcdtbr St

di sparity notion vector to generate a scal ed notion vector predictor

wher ei n scar¢digjor e contigirediiosisiarinine the tiogian yeepopredistas by sedingghe {ifshg a
scal ing factor .conpki Si ' [ S i ity | on
vector Cai gy TR o KR SERRE o Mo e SRR R Sl B Do
di sparity fttidNpaMBChotion aRtbreoa®rigEseppblinonsciiha fictr cohprisidgandew! ock
based on the scal ed notion vector predictor. [0011].1n another exanple,
aspects of digynscaf desseandgisnarift motion yecipitdydcedby & gimndisipnerrf thatisst t he
et hod co e . g first bl ‘ : . .

t enpor al {T%l(i:déﬁllg% C%‘O? gdr?ﬁlgtf%%lt ;agstp %&{fe@v?ﬁméggf’nﬂ{dhﬁééa%??%I?&gﬁ“gcdie%}? 1Lf1(%/rlf e% dat a

i s associ atfedthes¢dond bfdck dhsddempbe adalaiohotion weatrgredictet.er m ni ng, when a
second notion vector associated with a second bl ock of video data conprises
a tenporal notion vector and the second block is froma second view, a
notion vector predictor for the second notion vector based on the first
tenporal notion vector; and coding prediction data for the second bl ock
using the notion vector predictor.



[0012] In another exanple, aspects of this disclosure relate to an
apparatus for coding video data conprising one or nore processors

confi gur estot201/dedsBi fy a first block of video data in aPpCirnstomessos al

| ocation froma first view, wherein the first block of video data is
associated wwth a first tenporal notion vector; determ ne, when a second
noti on vect or associgt ed with a secggd | gck of video data conprises a

tenporal m?41dh [ aeater ARAPIchasPSEE ShEIDIIECRSUTS A4 R ACXBRYATHTUIE a noti on
vector pr el m{RlmifCina RAMMKHIRLY ANEASRI AR Rl Likebnd siTROT 2

notion vector; and code p ction data for the second ck using the
nmot i on vectoore preedssotsap idgndifil 8 firdt bleek of haico dx@nipk dirstasppatklooftianfren a

di sclosure yel ate to an apparatus. for codjng video.dat.a conprising neans
for i denti fUTma s Yherap o] Bl Mor iains e Wit A A isp@tt BB Mo Socat | on
froma fir sfteinfi%a WSV dotdrpeedidtbstor Rls&eMd HotiohdRerofl ddsBeihRd 3aBOLIRb&A W th
a first tenporal notion vector; neans for determ ning, when a second notion

vect or assbiicktodgidgotdataa whersonidic mradior veetovprgdistatas basedap thoslerst dispasitpor al

noti on vector.. WO 20,1214 14566§PC§;/ us2012/ (334508 5 and.the second block is
motion. vector, w. en

froma secoRo EHOTA BT ToRNSELE ST-OBF QIR JFCPHFORIEeE 8 SBRETHIPTER vect or
based on t Rectbt,isd inbt@iaRBhALaUTO tHehe \0& Bl0D¢ proaiofsRadstefraihe eidinBGorPv&edrct | on
data for the second bl ock using the notion vector predictor. [0014] In an

exanmpl e, adpesii¢ter by scahipg theifysl Bngriyy metion vedlqy ta sevipaesealpd BPARN 8cddlor age
di h i . 2 i i . p i £
or Ctrore. pr GRABbE W SaBR8 BN G oliPR beor RS FRER U R o SEUIRE ON°

I'rst oc Irs
t emrpor al | deadn compfrisong aavitwrdsdtanci efthewbesnel disftahiey fbtien vdat@akividéd by deo dat a

is associated with a first tenporal notion vector; determ ne, en a second
moti on vect'si 4SEBES ol b i o B EEiOh %ng&%z_dbspa@m%%‘teawéwg] de< o _
t enpor al ”?tféd?&io\ﬁ%ﬁaoﬂ’or adetdi 1I6GORNLe PP staed ﬁBﬁbﬁvé&G@ﬁl‘édi\éio?W a notion

vector predictor for the second notion vector based on the first tenporal

mot i on vect6@11] dmanabaexpmeldi epican ofitiiaditdesurhelse conhetlodok codingyidehe
notion vecto redictpr. [0015], The. detai | f one or nore.aspects of the
i el osur o Aeeaterfo fimihn st gt Do Ter BRSO AR REEAREEH: pt i on
bel ow. O hegcati8REOHES firsPPicRS Whercdlthe FFNIN RATViRD dabsis beebRtdueish daser i bed
in this disclosure will be apparent fromthe description and draw ngs, and

from the cltempayal BRIGEH ORSCRIETIONS OFhORAWCNGETPE01 Bcten associatpd withigl ock
IR, T A e R
from a second view, a motion vector predictor for the second motion vector based on
the first temporal motion vector; and coding prediction data for the second block using
the motion vector predictor.
[0012] In another example, aspects of this disclosure relate to an apparatus for coding
video data comprising one or more processors configured to identify a first block of
video data in a first temporal location from a first view, wherein the first block of video
data is associated with a first temporal motion vector; determine, when a second motion
vector associated with a second block of video data comprises a temporal motion vector
and the second block is from a second view, a motion vector predictor for the second
motion vector based on the first temporal motion vector; and code prediction data for
the second block using the motion vector predictor.
[0013] In another example, aspects of this disclosure relate to an apparatus for coding
video data comprising means for identifying a first block of video data in a first
temporal location from a first view, wherein the first block of video data is associated

with a first temporal motion vector; means for determining, when a second motion

vector associated with a second block of video data comprises a temporal motion vector



[0017] FIG 2 is a block diagramillustrating an exanpl e video encoder that
[0018] FIG 3 is
a bl ock dvegnem4sdBustrating an exanpl e video decoder t lratt/usayi2iosqshenent

t he techni ques described in this disclosure. [0019] FIG 4 is ais a
conceptual diagramillustrating an exanple Miltiview Video Codi ng (MC)
prediction pattern [0020] FIG 5 |§Wa bl ock dlagran1|llustrat|ng exanple

may i nplenent the techni ques described in this disclosure.

| ocat i ons 8¢ theoere Rlegk s from & sgcop

concept ual n%tﬁﬁrx%&‘o!r bidabhand Ag &%%‘fsﬁtrﬂd%n%gto? Gak! hﬁ&n@foﬁr%éi%g

predi ctor, acco to aspects of this disclosure. [0022]

1e¥h Adnefipnesctor pregictordpighegegondg

vect or
7 1is

anot her com@#mtumldath ﬁwgﬂarﬂecdﬂddmcrlatsurrghgmmthgr pmdlcmral ing a notion

2ot her " conba b Sragn e St P S e Prigomt e

G

FIG 8 is
%t i on

vector pregh&high haﬁﬁ% @trogédntﬁeﬂegn ARRestchs Mat Lipoh HAb&RILASHUNS oncP more

2012/ 145663PCT/ US2012/ 034508

processors to identify a ﬁrst block of video data in a first temporal location from a first

view, wherein the first block of video data is associated with a first temporal motion

vector; determine, when a second motion vector associated with a second block of video

data comprises a temporal motion vector and the second block is from a second view, a

motion vector predictor for the second motion vector based on the first temporal motion

vector; and code prediction data for the second block using the motion vector predictor.

[0015] The details of one or more aspects of the disclosure are set forth in the

accompanying drawings and the description below. Other features, objects, and

advantages of the techniques described in this disclosure will be apparent from the

description and drawings, and from the claims.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIG. 1 is a block diagram illustrating an example video encoding and decoding

system that may utilize the techniques described in this disclosure.

[0017] FIG. 2 is a block diagram illustrating an example video encoder that may

implement the techniques described in this disclosure.

[0018] FIG. 3 is a block diagram illustrating an example video decoder that may

implement the techniques described in this disclosure.

[0019] FIG. 4 is a is a conceptual diagram illustrating an example Multiview Video

Coding (MVC) prediction pattern.

[0020] FIG. 5 is a block diagram illustrating example locations for motion vector

predictor candidates.

[0021] FIG. 6 is a conceptual diagram illustrating generating and scaling a motion

vector predictor, according to aspects of this disclosure.

[0022] FIG. 7 is another conceptual diagram illustrating generating and scaling a motion

vector predictor, according to aspects of this disclosure.

[0023] FIG. 8 is another conceptual diagram illustrating generating and scaling a motion

vector predictor, according to aspects of this disclosure.



6 [0024] FIG 9 is a flowdiagramillustrating an exanple nethod of coding
prediction information for a block of video data. [0025] FIG 10 is a
concept uavodbegrasesi | | ustrating generating a notion vectrom/yseediostsos from a
block in a different view than a current®block. [0026] FIG 11 is a flow
diagramillustrating an exanple nethod of generating a notion vector

predictor froma hlock |n different view than a cu nt bl oc DETAI LED
DESCRI PTI oN§%0 5% %&,S@ofh‘?ﬂ’ ﬂgﬁgfaén HE&S%@% 4 e@epkf‘da?ff?@ 8 qué%preﬁw{%n

estimati onl%gnmgdfgpagm%@eﬁl%ggtamy be used to reduce the tenporal
redundancy in a video sequence, so as to achieve data conpression. In this

case, a notl0@P] FéGt Ui iseaonbeptypd dewgetne dlustrating ghaataiihg e snatiopnedioc piedetd] ock
of video data . a_ hlock from anot her .video picture or slice, which can
be used toaffﬂneﬁgkogkf%%d%tﬁ ?Iﬁé’led‘fmtaﬂéw&f??téﬁ?&ﬂ/i deo bl ock being coded. The
val ues of cgh‘(?ld?'l?@gl £t is\uerion dReraid Qﬁktr@e{n% AUREMARIAGhSA 8 dnbRityiglhUgstioal t he
current video block to produce a bl ock resi dual data. Mdtion information

(e.g., a notétonpredistasritonnpblosk uvedtffﬂrerttrvmé@n agperditdiloadn directions, or
other information) is comunicated froma video encoder to a video decoder,
along with the residual data. The decoder can |ocate the sane predictive

bl ock (based on the notion vead)RTAIBED DESORIPTION t he encoded vi deo bl ock
by conbining the residual data with the data of the predictive bl ock.

[0028] In 5{8%71 dgseiingfpgitein Wdeocodinggy$Empranetén qpligakpn andmatien appl i ed

to further f n
vector. wndaTRUREbT RSt 8 edREHORERSE MO ROI R AR WBBEAET o (g
a referencas m adhigve dath cvatprasionedt diis eae, d@otqatdcadricyn de gtempod dlat y

predi ct ed. atl al I rgd E ?dgj:%tl on veci)fr is associ ated with available
spatial bl a 1(3%@ Bleotak Ve plack e yighe dping &4 A ogkdeom anothey anlwre&redi cted
noti on veckQLe '\xﬁué}lscsaﬂ%efﬂs@cﬂtovﬁrwlc@tﬁébélﬁ@é & th@@ﬁ?&f%lvd%b%@dﬂi Hefhotlogék of a

different time instance). In the case of notion vector prediction, rather
t han encoledng vahuts obimrpnidecitvierviddotdoakotre eubtraetet] groni thsedafu,es phthcenuouter

encodes and ni.cate t or renc relative to a
onoon Cor RGO S Rt e Plhek S e Pfasf G MR iR et bt or
whi ch may Q@ctbhs @gbtitintvRcloh thdWMR, prRdREbh BB cdtidRs OHORR infORAAtRA) kect or, can be
defined by a so-called notion vect or predictor (M/P). To be a vali d WP,

t he notion coelmlmﬁcamsisfrorp givideotacedas tas améiep idecaden alpsigtwith theresidhial date or
(Z:(L)Irj_rz;a 22'5% 63%&%%%%’%% %% 18}3()%% s'él/'r‘r/lEc) p"%en ety eolMQbased on the motion vector) and

reconstruct the encoded video block by combining the residual data with the data of the
predictive block.

[0028] In some cases, predictive coding of motion vectors is also applied to further
reduce the amount of data needed to communicate the motion vector. When a motion
vector is established, it is from a target picture to a reference picture. A motion vector
can be spatially or temporally predicted. A spatially predicted motion vector is
associated with available spatial blocks (a block of the same time instance). A
temporally predicted motion vector is associated with available temporal blocks (a block
of a different time instance). In the case of motion vector prediction, rather than
encoding and communicating the motion vector itself, the encoder encodes and
communicates a motion vector difference (MVD) relative to a known (or knowable)
motion vector. In H.264/AVC, the known motion vector, which may be used with the
MVD to define the current motion vector, can be defined by a so-called motion vector
predictor (MVP). To be a valid MVP, the motion vector must point to the same picture
as the motion vector currently being coded by the MVP and the MVD.



7 [0029] A video coder may build a notion vector predictor candidate |ist
that includes several neighboring blocks in spatial and tenporal directions
as candi dsoes1d@sebVP. I n this case, a video encoder napCalsee/0845e8 nost
accurate predictor fromthe candi date set based on anal ysis of encoding
rate and distortion (e.g., using a rate-distortion cost anal ysi s or other

codi ng eff|C|ency nal y tion vector predict i ndex (hvp .idx) can
be transmi (009 fyvide s 5%&&&&3 RO IORDERi ereaBdeRte b e PEB At e ¢ he

M/P. The WQvérélrfé g%‘Boﬁ %Tﬂ‘rc]l@k&ﬂt g&hal Iﬂ@teﬁﬁﬁ)ﬂ%ﬂi g%s%gm@&tés%r MR Wit 0 the

MWP (defined by the not vect predi ctor in SO as to reconstruct the
nmot i on vecttlos cage0d 8idlko Anxalecmby eedeé“crtrm@estrmdaraterme;dletbsfnoﬂnehaveaid[cblbd € in

whi ch notign infor th cha n vectors,. referen icture
ndexes. . pOBRAIG BADSIS R EDTIE: S5 T iaprioRT b Pt B Ay TEROHER SHor | ng
video bioc |ﬁn§1§1ﬁs bhb@El dRithd &ﬁc@n@“&ﬂa%ls%vh%@tldﬂ Relorbeididociaded. An i ndex
val ue nay be used to identify the nei'ghbor from which the current video

bl ock i nhefinvg_idxscamdiei temsinrfedrioratvide def@B8 1q infarnt tihmdewdw Weere@@mcmg ( MO
I S a VI deo Olgll\ﬂ:g al{)l% aflSSOCr?gngl’ga C&%G(ﬁt*l? egﬂilier an 1tnm§heol{/l\)ﬂ 8 dat a.

I n gener aI each Vi ew corr’ per rve gI e, at

whi ch corr elsemr\m (efinédippthd at@ionfveatoe praduforit&sg smmcrawﬂsfre@l thdWMGtighi ovi des
a set of netadata, that is, descriptive data for the views collectively and
i ndi vi dual M§¢t0[-0032] The coded views can be used for three-dinensional (3D)

di splay of [g]ésg)i% &aéaﬁ‘ted'aﬁ{er H&’é”‘%n éﬂ‘s”ol}{ SMaBIE; @ wh&}f&’ou&‘&ﬂlféﬂngiﬁ%neye
views of a hu

n Vi ewer) di St aye si nmul taneously or near
si mul t aneoyslcyt aslaidnignﬁbeétbsr mﬁéreml mctuzahdors, pptdittighdirecdons, ar vthemer may

wear passive ol ari asses that .each of the vie
recei ves a Mg &E@a 9 aa 'Eﬁm%ghVéS‘?ﬂ ek argyinherited fog a eyrrenty, w.bi%@rbef%y wear

active gl agggs. LARIndRhVALE MGy ® 1H&Qﬁ?mﬂb56r fid R RicH HRRLAenTRY

rapidly alternate between i mages of each eye I n synchronization wth the
gl asses. [ G088]bléak iMuEjts s patibh cubamatipnct ure of a particular viewis

o r esoonado B BaliEn MRS LRl Mt Ernidoro Bied e oo fhndidtre" e

same or COmiRaReREHWIDL ARk, qhgtaﬂaalvbawsv@woﬂ@srpoﬁ@stquffa@m The term
"di sparity vector" nay be used to refer to a vector that indicates

di spl acenmemersp¢ctiai, @ujnalst af whigh p@l@@sm@edleg vigleg idatg of @ jcamimon scena Wias

cor espondinguel K fofgdl{ (LLEmb B SR BN GEIRL TRHCRLSS, e
referred t§* as acenen i's ar| y 'vect or ey al so be

appl i cabl 6cbﬂecﬁlvp]y)@ﬁﬂlﬁx[wﬁuﬂl}0Ck of vi deo data of a picture. For exanple, a
pixel in a picture of a first view may be displaced wth respect to a WO
20 12/ 145663 A Uige gedado3aws gan be used for three dlrnensmnal (3D) display of video data.

For example, two views (e.g., left and right eye views of a human viewer) may be
displayed simultanecously or near simultancously using different polarizations of light,
and a viewer may wear passive, polarized glasses such that each of the viewer’s eyes
receives a respective one of the views. Alternatively, the viewer may wear active
glasses that shutter each eye independently, and a display may rapidly alternate between
images of each eye in synchronization with the glasses.

[0033] In MVC, a particular picture of a particular view is referred to as a view
component. That is, a view component of a view corresponds to particular temporal
instance of the view. Typically, the same or corresponding objects of two views are not
co-located. The term “disparity vector” may be used to refer to a vector that indicates
displacement of an object in a picture of a view relative to the corresponding object in a
different view. Such a vector may also be referred to as a “displacement vector.” A
disparity vector may also be applicable to a pixel or a block of video data of a picture.

For example, a pixel in a picture of a first view may be displaced with respect to a



8 corresponding pixel in a picture of a second view by a particul ar
disparity related to differing canera |ocations fromwhich the first view
and secorsozheMmi4afee captured. In some exanples, dispariPgTaspoedssed to
predict a notion vector from one view tcd anot her view, [0034] In the
context of MVC, pictures of one view may be predicted from pi ctur es of

anot her view. For exanpl e, bl ock of video data may pred| reI ative
to a bl ock cBespoadige @a%eélq ahplaﬂw‘ePﬁ% weerd piertyy %p%“fwttlwef
i nstance, gi‘ﬁtfer c%n{%h{ lfo@{ttfdﬁ% fon?Whlcth@ﬁrsﬁﬁ%WpJn%se@onlal\9&5 afeh;%btu'r&i CIHr rently
bei ng code e referred to as a "current block.” A notion vector
pr edi cti ng sbime exunplemtdlsplanchahr’o@mls@d fol pyeddcti anmatlam fféomrefmmonewebm) in the
same tinme instance is called "disparity notion vector." A disparity notion
vector is PPr€al'fy applicable in the context of multiview video coding,
V\,here nor e D(hﬁl']‘ IP0R bhRW SBVIVRE patabkl sbbR- v1é\9%hfycher1ﬁledlé’te& Iioh sic@sdsFure, a
"view di stance for a disparity m)tlon vector may refer to a translation
di f f er ence abetheedawt ﬂfer xagplofa bleek ¢fevf1ée0e¢aéeempy b¢ prodicigrbretatisc o ehlogk t he
target pi Ct L&t h‘[% in a3ef %nvé Stk % S%%e e¥n bo?alrle ! ecS nt e g eq’eﬁ‘[ ew
identifier %dfeg ence b%te ehPE WY 8w T AERT 1T ier o e ¥ foer nce pi cture
and a vi eleleﬁbenIm dnl &ampfe, b Beckakged c@tdﬁtlyfb&ng[c@@éiﬁﬂlaﬁﬁ@fdf@ﬁedtbmg aof notion
vector is a ngoral notion vector." In the context of nultiview video

coding, a t é‘#ﬁ@}t lockot AGHOWC‘E%‘FOT pedigtingitee enrrant blogk fiort dblogk &4t cti ng a
current b l ﬁj’ﬁer&{t Pﬁ 19Ct 18% Msﬁa'h@é]}s c%h?@“dlgﬁa J]%p%ﬁtl?tlf’ %cteﬁ‘ 4 ?; n the

sanme Vi ew. cor osur e, ance
t enpor al nmlnsmntyvtﬁctﬂmrvdamr s ‘@rb&ally @plﬁlcpblemthe o@hté:et oftraultityicP@ddo chdtignce

fromthe reference |cturetothtf rgﬁ icture. LOO%@% Certain techni ques
of this di JEICEUPE HrRORE VeV R Vauihlg Aseareneitafivs AistiPeic@e VW a noti on
vector, motgi@hoefdArdidpad8X8stioPt &irGhdyoRditd §ahhitton Affe@hbiEbethBOfHEBE i ON)

associated Wi th a bl ock of video data i'n a muitiview setfi ng to predict a
mot i on i nf onavaof tha rgkreachpiotike wmewtdwoﬂdhe tgea podde. Fbat iexavnpivelistaweor di ng

to aspects of this di osur.e vect redicted froma different

W ew can batbidtrdapss e gk SR SstGet R BonayRun st Aoty < “Lsed

for noti onry@fé&l@épﬂ@f@@aﬁa%wqﬁeﬁtﬁférgpﬂfe%tgetbél@t% In some exanples, a

vi deo coder Qﬁﬁ% use a disparity notion vector associated with a bl ock in a

di fferent \O®R] rethes tipced knatign vestor ys ahd¢rappreloedon vwweprrédircthe gontextiadn

vect or fOI’ tut]?VC\l’JVrr cO COlaIIlOgcg’tel’Izling ad\geC{OI' e s%gla%go 10n(:{}e§t%9r1|reh}/c I'TDtal on
vector to A canddate ot oh epcot He? exanpl €s, (tjle% coder

nmy use a tcaﬁpmrbad)ckrmtm@rblmmrdlﬂasmirﬁé ﬁ@taw:et fbuawbhlmke sameawéwf ferent
view than a block currently being WD 2012/ 145663PCT/ US2012/ 034508 9 coded
to predict AFCATERD' tbléé’ﬁs}ow@ra W@peml distance| FckicmpA! MYYion Jecteh®apr edi ct ed

tenporal mLi.pp VEELLT olilr &ubR B ERiSARIAQR (HEEEREnck hRture to the target

picture.

[0036] Certain techniques of this disclosure are directed to using motion information
(e.g., a motion vector, motion vector indexes, prediction directions, or other
information) associated with a block of video data in a multiview setting to predict a
motion information of a block currently being coded. For example, according to aspects
of this disclosure, a motion vector predicted from a different view can be added as a
candidate for one or more motion vector lists used for motion vector prediction of the
current block. In some examples, a video coder may use a disparity motion vector
associated with a block in a different view than a block currently being coded to predict
a motion vector for the current block, and may add the predicted disparity motion vector
to a candidate motion vector list. In other examples, a video coder may use a temporal

motion vector associated with a block in a different view than a block currently being



[ 0037] According to aspects of this disclosure, a disparity notion vector
may be scal ed before being used as a notion vector predictor for a block
current | ywbenrgiss@ded. For exanple, if a disparity noti eaTusediensdsdentifies
a reference picture that has the sane vi®w identifier as a current notion
vector being predicted, and the disparity notion vector has a target
picture with the sa view identifier as th urrent i on vector being

pr edi ct ed, %%sﬂeipé_ ?tiatfiloﬁ*ﬁiiY%FPr\f%"c'sBPqu - Hid e ths@f%*!lféecgei ng used
to predict yheiPhb@sh VR a bHidildte nforbh §BtoLli@Ck. 1 n other instances, the
di sparity notion vector may be scal ed before being used to predict the

nmot i on vect 6037 dyccotimgctorasgants dflthis klisc[od@883 dispardpodien vestanplag beacaedparity

notion vecto . be predicted froma dispari tion, vector soci at ed
W th a Spaltlrt DoReraRbb A HYE WERT risai O e Rlarbirarony Sl Fiknt i 11 er
of the refkelpR, PadlidpaltydtholifievdictRadtiids APt RACYSEMRS thhhdshge Sl as that
of the reference picture of the notion vector to be predicted (e.g., the

ot i on vectveaw esgoiieraseduwicntmetian rctlbemgmredieted, apditmydippasdy rogdy, no
scaling may be needed. Ot herw t he dispari: mot.ion vect or may be scal ed
baced on o caele d Bikst PR e el R B bt P R B GondBabr o “The
is, for exagpigereditted dhsigpirity nivdiohBcteemapholitd Rglcdvefbré bEinpueditet i on may
be scal ed according to a difference between the view identifier of the

ref erence predighthe @ptipmeccersfpntictoyrrapttilenk. Ve othsr ingiacesh hodiwwingeation i er of
the target _pj s f i v . Qgp':: i sparity
noti on vectvgétgl;sglg Pgécatr%’%{;begg sbga gelggﬁ)gbrs%ra&gtn&tg %tlft%lﬁans gﬁrélﬁlés]&(‘)%n t§he Vi ews.
[0039] In &hakher exanple, a disparity notion vector may be predicted from

a disparit ion vector assocjated with a tenporally neighbori.ng bl ock.
In this exiﬁtgﬁ%i In ﬁl?ot?fﬁeexm&p R AU OB CE RE TS 08 P %e%?rem GSISHY he
di sparity midnc¥es hQbchRdiWlt S@FRaREndiBMorRl NI, TRHEE 80GHI1P) Fih € of the

notion vector to be predicted, and the view identifier of the target
pi cture of vidveiddnshardfithe mbirerme piduteof thesdispueitsmosomsedttrat thef satrieais tlefter ence

pi cture of e nption vector. .to be predicted 0, scali may be needed.

G herw se, NG AEEHRrPISTHOE M oret e iy b B BAd 2o d CeOL ST f er ence
in view i degdolcfatrwitiRtedtskl duRRatibéiRg hRIRSL), APschify RagbE ausicgxanpl e.

[ 0040] Regarding tenporal notion vector prediction, according to aspects of
this di scl é¥hereviscathcahiporitl mawen wetaraeayole schled bhsesl an 4 eanepea loghidenefe in a
first vi ew R 1ra,buese(liJ §oec(:ja Eu?’e H{’eeq(;iCtda?a.t"Fh@%r ?olr eg!a)rtnl RNEG ist it tl’plgtzi nh\‘?‘ Scfoalr .
target pictire in a seecond, ditierefit Vi ew InTSerre" exanpl s, Cthe' bBrock in
the target bpingtuséfR@iprddi@iohenpoeadcal¥dtacetdiviged o difbeentg beMen the view

2012/ 145663PCT/ US2012/ 034508 10 used for prediction may be co-|located with
the bl ock adanii@ist phthe eqfergnes rigiueg @ithe Aispargy mpatioaryecior afd the i Keptidtanpl es,
t he bl ock i . i r i i.ng used
for predi ot o ek PESREs PLEL HBo ol R R R D 1Ty

bet ween t hecttansoalirgvinay[bOB4d¢d based omehectxaasiatioss ofwhenicavsnot i on vect or bei ng
predicted f different viewis.a tenporal notion vector, the notion
vector ni o003 Ta earier el & ALY FRUOBEEOF Hla%ib_étpﬂ?d_éc%‘f fem & Y POC)
di stances. ffon&%afEPhociaa Wit a[‘filn{p‘areﬂﬁl%féh%oﬁﬁg bldce. i e ARHDR ifithe @

reference picture of the tenporal notion vector being used for prediction
has t he sameevw@enya¢nd thasrefdrenocefi@nrend ehopdispamtyemofion Mectomis thersamests it

tor bei i cted d.the t t pi t h | ot i
vector bei RGBT Dl BaPEITaRO IR ShinhSefted, AL SN RenfBirefance
picture of thd@rgupicRitt ofikidypaNEGhSiondRIchE iPthedimt edlihat SRhERIfb@Ac/ ect or

bei ng used for prediction may not be scaled. O herw se, however, the notion
vect or bei miftersad teopotimedictdrito he pepgiced, se a¢ading beaydi nsaded. (Pthewyishde i n POC

val ue bet .he fer ict vector . bei. ed for
predicti o\rll\%gsﬁaltl{}hné&?oenf \ée;%{eb%%édglptiec# élr%%%%feh[& ﬁea ”&%ﬁ%ﬁ? ]i%g%e @gé%c’)%&%hﬁfgrégfl y being
predi ct ed. de&@H2l withaosrdiing thopsoices aspgdé.s of this disclosure, tenporal
and/or disparity notion vectors fromdifferent views may be used as M/P

candi dat es.[0¢} Regardiedempaal mefip vegtorpfadighionaespading jo apestoaf thett ors may
be used to a r . C . NQ; spects
of this di ggﬁ%!)oggllreé% ?etnzdrzr)rgor a tfoglnvc??t S&:H{cﬁlE g%gaar?%%%?ﬁg%lﬁg%pégts? glregp?'?%ﬁqgg? ferent
Vi ews nmay beprdedaasnpealgeoticndictaties haforarget amplre in & keconénpffe@ht aod/ or

di sparity tion vectors be jnherited for. a current hlock. In.such
exanpl es, 3&5?%@%@%%@6%%& (e et piefue Af fhwe%%faﬂwtj%zﬁctqrrb&mgvmi ch
the current video block inherits its notion information. In any event, a

di sparity and/or tenporal notion vector froma different view being used as
an MVP or nerge candi date may be scal ed before being used as the MVP or

mer ge candi dat e.



[0043] FIG 1 is a block diagramillustrating an exanpl e video encodi ng and
decodi ng system 10 that may utilize techniques for notion vector prediction
in multi wewoodsssg. As shown in FIG 1, system 10 i ncl edeaSaoizmos4see devi ce
12 that provides encoded video data to b¥ decoded at a later time by a
destination device 14. In particular, source device 12 provides the video
data to destipation. device 14 via a conputer-readabl e medi um 16, Source
device 12 &ﬁﬁp %égfqdﬂ%lpp@%ﬁycmﬁ()cl@wfad Wit thobipsk %@T%ﬂy%smgmdpﬁég Hhahge of
devices, | RekdhNGCHISRE SAULEIS bIIURULHRAUrE! pifture SARL RpoPATRUIGET S
tabl et conputers, set-top boxes, telephone hangée S such as gb-cal ed
"smart" phoxesy baog usid fedpredivtion tnag dd offstteft e ils amsnt dade das fo didspirity

devi ces, di {taltnedia. | ayers, video WD 2012/145663PCT/US2012/034508 11
gani ng cond WﬁﬂlQﬁ?ﬁ&leﬁean?ng device, or the like. In some cases, source
device 12 3p6k14ssdMatiLnhI e WhER a HotiTRY cBBr B8HE PRAE Lo ol BITERAL view
comuni cati on. [0044] Destination device 14 may receive the encoded video
data to be itietototlmationorpior.dhe metidabtwormhthe 1@lcddusplonetr dissngbine
medi um 16 nay conprise of diumor device capable qf. noving the
encoded vi AL PEuteo tBReEG: FEr gl AV SRR ELsTa Th one
exanpl e, caildsere; IfeadRbdnec PReirt 6 & tefayore DIfPfib1s GecfordR k€ &rippedicagi um t o
enabl e source device 12 to transnit encoded vi deo data ‘irectlé‘to
dest i nat i ofagdgiseme PHC ralpeey the refareneopigire qiithe eweyd daptigndeeonbeiBg may be
nmodul at ed ' TN ' , ' -

Communi cat e aeadd b EheCERTRL S AR vRIAF BeiG etk HeiRdion
conmuni cat ihanthesding POGyalcoaptht sefe@nye pictued elSthe ourravit hadioaortionbeiag i on

medi um such as radi @ frequency (RF). spectrum or one or, nore physical
Lransm ssi OFFQHb4NC TRBOR BFARIEHE 1:6h ForalrUFA ATy B °pilpd o therwise,
paCket'bas@SW@@&?@&%MR§MQQC@§b§néggﬁhb??ﬁﬁkﬁﬁﬁﬁﬂ&ﬁms@ﬂ@ﬂgﬁkabﬁ%/net“prk1 or
a gl obal network such as the Intérnet. The conmuni cation nmedi um may i ncl ude
routers, swuiffobes,inP{evaduabitons) therefarepcopiceire efjihi preion vebtat berag ukeel usef u
to facilitate c ni cation from.source.device 12 to destination.deyice 14.
10046 1 S0 SRR PEG e Bt GO aS TGS et SFIGI BOPBRH D f ace
22 to a stQoeRg AIRYIIER: toSbifklagpdcs ofeRis Afterbsatal RuipBYl REd/BEESSERH nidtiem t he
storage device by input interface, The storage device may include any of a
vari ety of vattersriranaddéerent iysemiy bausd s VB aendidatey dips crampla, bach as a
hard dri V?’ten'% ! ourélra?‘n%/oq’l 1s%§11’it %/[ﬁdn \fce%folr!:l'tay bfeI as ‘[torre cu[a¥e anvlgll\)% %lrea Qrent
non-vol ati 'é fefory, or ran ot her st abt e 4G ar<s ofage nedia for

storing enoisikd Adceriintidtodher labpeatsiafthibdiscRx@dpletpotdendbodiggeitdaotioe nay
correspond to a file server or another intermnmedi ate storage device that may
store the &ReBEEHPN dHESCHaHEYanEYbHYscd s messyeandidateso For ggmple.thst i nat i on

device 14 f{@&{%@r%ﬁ%é%ﬁ%ﬁ@ M{;t‘i‘&&é&%é‘nﬁ&%@‘iﬁﬂ%ﬁteﬁ%f QQ&TQ&‘%H&E Yi &ich
stream ng or downl oad. e file server y be any type of server capabl e of
stori ng enceaeplcy, adenddataducandy be asedno identify thbatigkbwerdebed whiidbetbe datentt 0 t he

destination.device 14. Exanpl.e file servers include.a web server (e.g., for
a websi t e) ,Vlcg?ﬁ\%rkqus BRYRIS WEP%}HRr%t{OQC B ER Gl PRIAS) e EBRObr o
l'ocal di sk gftjo¥i&cctaf BbhNAtiIRRNI SR iddtusTBYs 88 SBBB of RrLNaRgast. e data

t hrough any standard data connection, 1ncluding an Internet connection.

This may i nciledecfarodian wed ag heii¥P of enaggg caadidatei connection), a wired
or

comeet | on i a0 Pl G0 GRSl e s DRl oo 1o
transm ssi @fstéh 10 that may utilize techniques for motion vector prediction in multiview coding.

As shown in FIG. 1, system 10 includes a source device 12 that provides encoded video

data to be decoded at a later time by a destination device 14. In particular, source

device 12 provides the video data to destination device 14 via a computer-readable

medium 16. Source device 12 and destination device 14 may comprise any of a wide

range of devices, including desktop computers, notebook (i.c., laptop) computers, tablet

computers, set-top boxes, telephone handsets such as so-called “smart” phones, so-

called “smart” pads, televisions, cameras, display devices, digital media players, video



WO 2012/ 145663PCT/ US2012/ 034508 12 encoded video data fromthe storage
device nmay be a stream ng transm ssion, a downl oad transm ssion, or a

conbi nat iwo 20teee@B. [ 0048] The techni ques of this di sclpaTarseoiansssnot
necessarily linmited to wireless applicatilons or settings. The techniques
may be applied to video coding in support of any of a variety of multinedi a
applications, .such %s over-the-air television broadcasts, cable television

transni ssi GABINGHNEP P (el BNV ICE ST WG dRSOMEfpEe notrestdc¥iRilng vi deo
Lransm Ssi Qg desiilloR g AUAMhGy BIBRIbYA BF WEATWBbAMERICHBIP (DASH), digital

video that 1s encoded onto a a age nedium decoding of digital video
stored on 300l Hestimtimgeleniedil dmayorceaptdtbe caqled vaked das.to ba dsaded eeanpl es,

t 10 b fi dt - L wo- i d
Cransni ssi GATPBCETRBEPE adaiT d6: FBReustsaalic agiagn 4P mihomySs pglype
pl ayback.  Wseaibs GAYSAR!dBblc BnAkOMeVh8RoLE EBBID FLAASTcd o idaa sexampl e

of FIG 1, source device 12 includes video source 18, video encoder 20, and
out put i nt ¢¢ flestivatdon davécst idn dn jooe cxmple.compuiaigtadgbls medhum liormast domensises,

vi deo decOCajlecrorn?’Ounici:aacclld ndiesdl?I a¥0 dnea\éiecseo 1?’026 Ilrc]: %Eio{rgl?srﬁlclﬁeﬁlg t@ ti ieoS ata

di scl osur e,* VIGed" eneB e 20 b “S6utte d%@lge y. nay bé 88ﬁ%¥ urg& to apply

t he techni qirestly @rdcemiadtion dégict 04 ipfealiidti on in nul tivi ew coding. In other
exanpl es, a source device and a destination device nmay include other
conponent s [8#453Thg saeadsa video data ragsabgmedulaisd pecordiagite & cammpgifatigitej ve vi deo

data from g{}lnggﬁh?{&ﬁlas gi\xqpe?eﬁ ?%ﬁnﬁg&g%?gﬁ%%cﬁﬁ aﬁ{f ﬁrﬁ&nﬁ'&@?{o &e@ﬁ#{}lﬁ?pl ay

Li kewi se, destination device ace’w an externa
devi ce, r atdoeice i hafhé oehodhitgti@nmediiegnag ednphisepingyvickdsss oewife@050] The

illustrated system.10 of FIG 1 is rely one exanple. Techni ques for
mot i on vect“BRPBIEER MU SHER 1 353410 %ﬁﬁ'ﬁw (RE) SBE 81 PRt B any
digital VvidRoseNtaAlREsBRIAAL FRCOMChiRh Gfedifh hQUTn SEREF Ablokel he

techni ques of this disclosure are perfornmed by a video encodi ng device, the
t echni ques baseyd ebsakbsiches h doaabarehpetayvovk, devidencadetwabcadeglobalyetveak| y

referred to gs " C. " .Mreover, the techni qgue f this disclaosure may

fi 5o be. perkar ke TR TGO RrUR St S e T LB ST RE | nat | on
device 14 af@oRELehy SXNRJuSnH: tifd Gy GRAET Bervtififte ddmmbhiehticiotbse devi ce
12 generates coded video data for transm ssion to destination device 14. In

sone exanplsesrce dexipe bhtoldestinafionwgvispdfate in a substantially symretrica

manner suc each _of device 14 i.ncl ude vi deq encodi n d decodi ng
conponent o148 S0 e PnlSy Lo B ity BRut pobr S TnB g OPn2

transm ssi goriiRtdere. Widitalydendoes did madhe Rcesed from thié Somgsideeiagbng, vi deo
pl ayback, video broadcasting, or. videg telephoqy. VO oo
2012/ 145663t intksparep /Ihg atopgedgvice may include any of a variety of distributed or locally

accessed data storage media such as a hard drive, Blu-ray discs, DVDs, CD-ROMs,
flash memory, volatile or non-volatile memory, or any other suitable digital storage
media for storing encoded video data. In a further example, the storage device may
correspond to a file server or another intermediate storage device that may store the
encoded video generated by source device 12.

[0047] Destination device 14 may access stored video data from the storage device via
streaming or download. The file server may be any type of server capable of storing
encoded video data and transmitting that encoded video data to the destination device
14. Example file servers include a web server (e.g., for a website), an FTP server,
network attached storage (NAS) devices, or a local disk drive. Destination device 14
may access the encoded video data through any standard data connection, including an
Internet connection. This may include a wireless channel (e.g., a Wi-Fi connection), a
wired connection (e.g., DSL, cable modem, etc.), or a combination of both that is

suitable for accessing encoded video data stored on a file server. The transmission of



[ 0051] Video source 18 of source device 12 may include a video capture

devi ce, such as a video canera, a video archive containing previously
capt ur ed wpaer/14868d/ or a video feed interface to recei vecviusea2/0843n8 a vi deo
content provider. As a further alternatile, video source 18 may generate
conput er graphi cs-based data as the source video, or a conmbination of live
vi deo, archived video, and conputer-generated video. In sone cases, if

vi deo sour@eC%@diVéfea Gk?radg%né%%wage dolircRaY By i sEcaming HANHWISHPMA i on devi ce
14 may for m,saikdltasnkanR! & ReS8h (Vdrdgo phones. As nentioned above,
however, the techniques described in this disclosure may be applicable to
vi deo codi 19048h The nehalquesaoidhivalyschsuspmt hetcheresswiily dingiss! tarvdredesswi r ed
applications..ln each case, the captured, pre-.captured r.

Comput or - QERRHSHIEE V1 aHG ag 5 < EHBLTIR DY (TGS ReHEGUE DN STRROBAE oded

vi deo i nf ongRbE @Ral@y pfﬁﬁﬁirﬂ&ii@%égiéﬁti&ﬁé, Qlh RY bvérth&afragieyidién Oidcakts,

conput er -readabl e nedi um 16. [0052] Conputer-readabl e medium 16 may i ncl ude
transi ent mebledclewsion tragsmisvipise bateltitdielsagmdrangmispionadnigetopei¢aming

transm ssi Ry WanShhoLa

e dia, (that js.. ngon-transit medi a) ,
anas s Rieq S RUBAE IR bR ade By O ffblifl i P HIASAE AL &) 0

di sc, or otldkb thanpPeidtcd &adakla d@RAEEmedinms ds® deasligital viled8lord dn server
(not shown) may receive encoded video data from source device 12 and

provi de t héa@rityagmedigee ogether anpligations nh soope Gapirdes. Igtenelgmayhea net wor k
transm ssi Wy > I | . i : |

ottty Sonfeld kiiblon Bpg QDU WELEFHES dhafis TRl IARAMEE e ) ot
f r om sour caeudem décal2reaméhg) v aido piaydack, slco briadcasting, dnkdéreidzodddphongteo dat a.

Therefore, co ter-readabl ium 16 may pbe understood to_jnclude one or
mor e c_orrput[@?‘&f 5% Wémﬁ%fi”lgf ﬂﬁ&P’iCSﬁéVLF%#Eré‘}CT‘i‘%SV%Péﬂ%c%}%ﬁﬁ@%’s. [0053]

I nput i nterhacR:r 28 £ od6rt IM@HeR2ISELGRtibA dEGEE Y GR1IARE PRI QRcE P@M
conput er -r eadabl e nmedi um 16. The 1 nfornation of conputer-readabl e nmedi um 16

may i ncl udeidepritcecder A0 candatispbay diefders@d Ihypcoordimoe enthdblis dig®sunehiidho i s al so
used by video decoder 30,  that .includes ntax el.enents that .describe

Char act er | SHrET 20aH Tos i BEaHBOL SsRa oS B Dl i Rgtora g
GOPs. Di sphayoflprétikdos s MuBRIAY Sodife BesRdedampRE% @atR delicd alggr. and may
conprise any of a variety of display devices such as a cathode ray tube
(CRT), a | idgstinatien gexied mdy gsludg othacppmpangsiteraradzepemy, Ferrexamglenpaired ght
em tting digde, ( OhED:ALaPliaN, 1 BR0NSod MRS oI AkaN AEVLE Lo chBD4]

Vi deo encodér and Video "decsugr §]0amay operate according t 8" & Vi'deo
codi ng st andace, Iskshis@ctthrtibh gbvikd {4 miagiayrfdfcdeich &oehitargal(dikplsy) dsti@ndar d
presently under devel opnent, and may conformto the HEVC Test Mdel (HM.
Al ternat i vétther thaywsludmesadptegrteddisrlraddyietecoder 30 nay operate accordi ng

t th j - [ 2/ 0 4

st andar ds. 00 g B TS g R S I TRV MR (o as

MPEG- 4, Pambotib@,vedidy aredéatioViidmaltGocli ngdigAWEY be prrferh@insi atysdigital sidzb
tandards. The,.t echpi .of thi jscl , .. h , t. . limted t

any part1 c PSRRI radibademioey Moth aaprraly B oaTuiayCe BEDRYISIOWIAr ds

i ncl ude MPRfs gorffifhel] E&J‘a-(lidéo?eﬁgodiﬁée HAQHY b NRENF Ry 16! e petforhBd BPHE

aspects, video encoder 20 and vi deo decoder 30 nmay éach be integrated with
an audi o enadsdenceded ddesslod éypicalydefeaygd itmad adeOBEEr 0 Moraoecr MXBERMIYueni t s,
or ot her hardware and software, to hapdl e encodi ng of bgth aydi.o d video
"1 o Committ it SSUPREs ARy OB aePun Ryt s HeheRonp ShiteBiuce Rl RbEm
units may cegfmrion Hevithes brE%éT’el%%?laﬁBﬂe& bPhRKRebdRE AP in vliclPtdigEe Pr ot ocol s
such as the user datagram protocol (UDP). [0055] The ITU T H 264/ MPEG 4
(AVC) st andgyige wAsciutauetcd didsp daticfor transmivdieiele desidnatign gryes 14 o wups
(VCEG tog i {0 I i Ri A as the
product of %%ggélleye&ceﬁcég%alrﬁ%ﬁ%%ﬁe ?%g krpn%\s,\%s%é{'f%1%65?%1%@%%%%8%%%?\%VT)_ n
sonme aspectesch sthivices MR iguasiudesided bemding dndidscslise tatpsmenipyidaec,appl i ed to
devices that generally conformto the H 264 standard. The H 264 standard is
descri bed SEEMUOMREBHRAE ABEIAYOT FVOBAY VPLHOsRIsYon dstveesaividsordsyicgener i ¢
audi ovi sualy»s i - : t - d , 2005,

o oh may B2 Ferdb oy e il acd abhSE Yl AAARHE N GNG)

speci fi cat itdpphony. t he H. 264/ AVC st andard or specification. The Joint Video
Team (JVT) continues to work on extensions to H 264/ MPEG 4 AVC. [0056] The
JCT-VC i s working on devel opnent of the HEVC standard. The HEVC

standardi zati on efforts are based on an evolving nodel of a video coding
device referred to as the HEVC Test Mddel (HM. The HM presunes several

addi tional capabilities of video coding devices relative to existing

devi ces according to, e.g., ITUT H 264/ AVC. For exanple, whereas H. 264




WO 2012/ 145663PCT/ US2012/ 034508 15 node corresponding to the CU includes
four | eaf nodes, each of which corresponds to one of the sub-CUs. [0058]
Each nodewof2otdmases@adt ree data structure may provi de symrCausdabas{fsos t he
correspondi ng CU. For exanple, a node in3the quadtree may include a split
flag, indicating whether the CU corresponding to the node is split into

sub-CUs. Syntax elenents for, a CU may be defined recursively, .and y
depend on WAIh&rdeoseursg 8o spyrce dPvE < mBy dgdude a vigearggptue Hpyics 611‘5{1 as

further. il Vido @hREHL8Yid a@cﬂi@@éo‘n%ing;bré%lﬁleﬂéa%ﬁir?@lf'id@o, ah@Hk aSitRoCUs of a
leaf-CU will also be referred to as leaf-CUs even 1T there i1s no explicit
splitting décdiherford inadivd edéo Loin d~adcesmnpit provideraA€h fathet BkdBasveze i s

t it furth f 8x8 b-CUs will | b f d. t
o SR artleagiee 8 T iRl R R s R st B A KekC % i 1 ar
pur pose as c@m%ﬁﬁﬁ@@bpﬁ‘lfe Qﬁeé,%@ch@e&&édé‘bt, W@Jtﬂput@fxg%%gﬁatédmeoa_l%ﬂ@es not

have a size distinction. For exanple, a treeblock may be split into four
chi | d nodesageal i§gideeBeyrce dd 15 vdeas eamaiyspurcgddviea dh andhil¢stinpieaiedavege 4n turn

be a parent B ag-%a & csa?llleirt liloqlt Qof \r)]ﬁtoh eﬁOJeourA Chei Jhidne a%exsié h'A‘vvfei nraJ[H
unsplit chi'Td Rod& Ferer el P& a8 0 Feal " N5de 3 'He gﬁaat e, X%ﬁplﬁi ses a
codi ng nodegchal@es d&tabdded thie daslosuleardy KdppByatl@w Wadracaismomigghadl, Wi th a
coded bitstream nay define a nmaxi mum nunber of tines a treebl ock may be
split, refapdayths aanlied eakirdesnand/onsircd appliratipiy 1aicaeh ghetiithecaptfedi num

. £ th . . . I by
el 1 o5t - 6Ol a8 VB R SRR oo Tl STHERRT AR SERME AT TR | ot s
to any of anéddedRideoanfofiblationmbyehea dnioatpiut by ottimGntonfacs22rohtara cdatpater-

structures in ‘tghe cont e>ét of other standards (e.g., macrobl ocks and
sub- bl ocks T¢3f@Pledrediyn 264/ AVC) . [0060] A CU incl udes a coding node and

prediction [0'6‘32;] T onfpdr-rARd bl RQRLAN B HMY heluld HedsiaR $RA &S aValhirdiBg codi ng
node. A size of the CU corresponds to d size of the coding node and nust be
squar e i n dhegieast Phwirsil netvwolrk trawsnGisiom pr starage niadon(tiBax 8s, por-ddassitquy t o t he

size of the treebl pck with i f. .64x64 pixels or greater. Fach CU
ey cont ai NG Bt e TafE A drg sormober Ern i B Gk B ktteg
with a CU gy, slesiBérd Bepul@reRMBIRPh&lia. PAsbirel RBMPREs f ndtRErk@drichdbtone or
nore PUs. Partitioning nodes may differ between whether the CUis skip or

di rect nodehewigbyedrecpine eacqdeddideo idate frave sowerdaeet, 12ondimeede preegicedadon

node encoded, P, he..parti.tioned to he nan-square in..shape. Syntax data
associ at ed V\}\ﬁieto h&%tgﬁ(}% ‘?’Ttglftlg g%wccjﬁeg%reigde\flafl %tyvo%(g% el?smpnaﬁll tﬁlg‘f[)i?ﬁ’iang of the CU
into one ofoutng dss/iac edigmtpRoductoRcilee, suéh ddh 8RO stagpERpURAEiEityQ may

non-square récee'ivge' e’ncgc?e%tv?ge%uclia?a{ orirlnsoﬁrrég%g{fice \1/%)&1%(? %rzo/dl]iélei? cfislcs%éD cCo-I-I{tgr?gl%]ﬂ%é 034508
encoded video data. Therefore, computer-readable medium 16 may be understood to
include one or more computer-readable media of various forms, in various examples.
[0053] Input interface 28 of destination device 14 receives information from computer-
readable medium 16. The information of computer-readable medium 16 may include
syntax information defined by video encoder 20, which is also used by video decoder
30, that includes syntax elements that describe characteristics and/or processing of
blocks and other coded units, ¢.g., GOPs. Display device 32 displays the decoded video
data to a user, and may comprise any of a variety of display devices such as a cathode
ray tube (CRT), a liquid crystal display (LCD), a plasma display, an organic light
emitting diode (OLED) display, or another type of display device.

[0054] Video encoder 20 and video decoder 30 may operate according to a video coding
standard, such as the High Efficiency Video Coding (HEVC) standard presently under
development, and may conform to the HEVC Test Model (HM). Alternatively, video

encoder 20 and video decoder 30 may operate according to other proprietary or industry



16 [0061] The HEVC standard allows for transformations according to TUs,
which may be different for different CUs. The TUs are typically sized based
on the siwe0f2/RE&s3W thin a given CU defined for a part ipCrarsea2/0813ps

al though this may not always be the casel? The TUs are typically the sane
size or smaller than the PUs. In sone exanpl es, residual sanples

corresponding .tog a CU nmay he subdivided into spaller units using a quadtree
structure RRSpdgSuch %%nt%e G- Had4rstandards pigsyative erefﬁ‘ézeﬁ tﬁaﬂwF&?-‘&lhaét RQT

may be ref qpr &dviReAYiddodbfif WO bf cktlhons I stldaf &Y eVl YRS
associated wth the TUs may be transfornmed to produce transtorm
coef fi ci entof thintlisclhsurayhovweveu arstrioz dchitefl 6068 pattitdaf codligrandamic| Other one or

AR R I S
data for rehsheu PG a8, itdorieRpeets ITRbEnEQTer LD andPWdeyBEQR¥ES0 may BhéH tic! udes
data related to prediction. For exanple, when the PUis intra-node encoded,

data for t hetc@ateduyittoan dused enveder andaleeedsr.dudimayuadvdeepr®omric MWKch may

i ncl ude dat ri.nbin nJintra-prediction nmode for a TUW.carresponding to
the PU. e TIRATRCPE, Ak hehidte PRESHE o TRfe sBnahe e R IR EREL Sy
i ncl ude datvadcdéh aRbignodniitDdtreddl & sopdrhtoataetans ffapplidadldPMUNIEEana

defining the notion vector for a PU ms?/ descri be, for exanple, a horizontal
conponent &hits FaY gerfor t¢ etldt Ha 29 sruliiplgrer puptpem eritotydr profecatpsucdris vt or |
a resol uti f i tor (e.g., one-quarter pixel precision or
one- ei ght h%g?rx%Fag%ﬁBfggédgﬁ ,ﬁg?reference picture to which the notion vector
poi nts, and0@ds] &heéTErERCHIMPEG-£(AVE) sthrdagd wak feimulated bpthe ITUST Midat C)

f th ti tor. [00 | eaf - CU. [ : e P I
el ude ond-oOmiBE ahat Sk hioge b e BRENGH SR I Ry b
speci fied ysbag(MPECYEs ﬁé‘pl?&dlfc%ﬁa[ ERRtclite RittrRrship IO 4s8Re [iheidse), as

di scussed above. For “exanple, a split fll ag may indicate whether a |eaf-CU
is split i rAtcemf(OVN).t manosfearspectmittestechihgres descibed mathsfdsohosurd mayrby be split

further into further. sub- TUs. en TU i,s split . furt it . be
ot erred t oonte bk e B el RRo e g 1 2 BBy it Fol6 g R O
bel ongi ng tdescibke af FITUTSI@O/EdMRaSHE J6nt A v eddo @bt gditalc 1S, the
sanme intra-prediction node i sﬁ%ner ally applied to cal cul ate predicted

val ues for aufliovipusl sptviees) athe EUJ-TFotudy Kirpep, ead daigd March, 805 enlsiodimay 0 may
cal cul ate a_gesidual .val ye each l.eaf, usl: the i.nt rediction
mode. s acgier bl Rue B LAt FERGey PR M B e PREAPIRRE 0 T he Tu
and t he orisgindad dbkpekficafiol UThs Jaiat Vides E&sa (IMTY) dohfinfegto vork hreegémstordf a
PU. Thus, TUs may be Iar%er or smaller than a PU. For intra coding, a PU
may be col I[HEAGMRECH AVOND 2012/ 145663PCT/ US2012/ 034508 17 cor r espondi ng

| eaf - TU for, oF j ' af - TU
may correopo T IRTRT Lo A O P P RV  cover
TUs of | eafstagtisrdivasiomtBartdrae bsedonahesowintgmodd péetvidee cqdiadtdeeiec edtracd
structures, refer 0 idual quadtrees (RQTs). That is, a.leaf-CU
may incl udé® aswaiﬁgﬁe%tﬁﬁ?ﬁ@%- o Y e et agdipepal %Wéﬂlt}eﬁpa TUs.
The root negeQbdfg HevRHALIHRE tIENRHR dNiROLERIRRPES o0 1RULER{ 2dddavihi | e

the root node of a CU quadtree generally corresponds to a treebl ock (or
LCU). TUs dfor txenighdnens Fh2e4 potvidep hing istreprediction edeadmgamodiesathe FOH. | n
general, this disglosure us@iﬁtg’ter teé«ms C(;b\Jitand TU,.to refer to | eaf-CU and
leaf-TU, r SSPSPTIRRYMainr e DUtn T SMBEREr ISR SFBS MO i deo sequence
typical ly i[p@37ydegereraeht 8orihg PiddbLbBEe HAS dBRSiBES thech igs®pRture Rirct ure” and
"frame" may be used interchangeably. That is, picture containing video data
may be ref efiesg” xwaybe divilsd intogriequance of wgtblocks pralmgest wdgrwuptSdgCHi)ct ur es
(GOP) generall. [ ser | re of.t i i es. A
GOP may i né 13 eChg&;en (%(ﬁ%g agldl T rda{g %aacpégg?g%ﬂll[{aﬁ(;& &g,ﬁfng aﬁggégggglfago(ﬁegﬂér nor e
of the pi ctawiRSor e [€Is,eViel B,a luh@tt Cdamgrunkés tamdbitRmuaibepbLpineles Ai ncl uded

in the GOP. Each slice of a picture may_jnclude slice syntax data that
descri bes aHcemebdenynwpbe of spnsepeivedegshlocks/ @ codingorday; dductarecpaebe 20
typically . 1 I S pu-t R QL 00 v AV i ior der
o encode TRAHenEE nffiole HEoi%i AELS i Bl bkt B B b B04RE sHReC Dole

wi t hi n a Cldccofthiagvo dgoaditeoc kis germyal agedirex data struatamrcyinelgdesione spdapa Gy

differ in si.ze according to a.specified codi .andar.d.
with a root node co espon%mgpco the tree%locﬁ. 'IP a(t:]C%Ils sp%mto four sub-CUs, the



[ 0066] As an exanple, the HM supports prediction in various PU sizes.

Assum ng that the size of a particular CUis 2Nx2N, the HM supports

i ntra-presioabizonsied PU sizes of 2Nx2N or NxN, and i nt er PpTASRe2i084508 N
symetric PU sizes of 2Nx2N, 2NxN, Nx2N,1%or NxN. The HM al so supports
asymmetric partitioning for inter-prediction in PU sizes of 2NxnU, 2NxnD,
nLx2N, and nRx2N. I n asy tric partitioning, one direction of a CUis not
partiti onedOdEPIGSPe ng)tra}g? C& méblfi%fvur Eeaﬁlaq%sﬁaahéﬁw K EOUEMEaAO750 The
portion of JberfdEeldigsponding to the 25%partition is indicated by an "n”
foll owed by an ingi cation of "Up", "Down," "Left," or "Right." Thus, for
exanpl e, " 20088Eaclehedesofttoe quage@ Nat@strudtate may pavidesytaedatadorithont al |y with
a 2Nx0.5N PU on t n 2Nx 1. fN PU.on botto 0067%! (Iin tlii i] di scl osure,
"NxN' and ““RITBPORF! HEOT AR 8P ARG AWt rer 1Ay dpedpds st dlags el

di mensi ons j@ficAingi viRehd? HRCKUIcBrit§oiBingfo MRMode & spRbthtQQUIY-2 Rt 84tk Mensi ons,
e.g., 16x16 pixel's or 16 by 16 pixels. In general, a 16x16 block w Il have
16 pi xel s ickenzenisehor p €A1 mdy be defiegd regursivels) angiayl depsigk en svhicthenthedrlW #ont al
direction (X.=.16 ikew se, .an 2/ 145663PCT/ US2 1034508 18 NxN

bl ock genefsgllﬁl 1§,1tloh%g(ﬁjspl f)?nglscgj 1104 S\\)//igr%g%eéi ljféﬁ ¥ gec elg(il;;lrS] ai‘enag'%ﬁj‘pfnxtgfss in a

hori zont al dilctate] fur sWHREUR oNa 1&PIES il 81sa bb eEBe e Asdedfriiegerenipdhde. The
pi xels in a block may be arranged in rows and col ums. Moreover, bl ocks

need not néteeeicityphthine of fe osighal afbdf 1 egpmplesifiaC el brdOisyzsris aot
direction L e i Gal [l ' I rise
Nt pi ol s PR T0k S8 BICBOM I Pllso SOLHFRETRE g S BT S8
i ntra-predilékié&€Uowad miver sppit.edi cti ve codi ng using the PUs of a CU, video

encoder 20 ca | ate. residual data for the T f the . The PUs may
conpri se sﬁﬂ@é& %éﬁiaaééwf%ipﬁme et H’&HTOBIOCE%@U%‘#BS‘& ﬁ%?%%fﬁgcaté%ﬂtet i ve
pi xel data dingbdigos R Aliz dGB Rioh 2 F8Pe G, L8t bRcRfhal MR s?l(i)tf‘ilﬁoigﬁfm' n) and

the TUs nmay conprise coefficients in the transform domain oW ng
appl i cat i owhidd nadasr(alns fademgd te.ag syub-&'H),swd ebéh doklinvde tragns hwun e @PEENE an

i nt eger transfor a. wavel et transform or concept.ugl. imlar transform
o roa dualogr HLPCYA TS A PPN CRES g SDobTeLh gHA B e fifed 0

di ff er encegs hetatagde &f thelBaddfee! dbenpHIENS B6IBAL ROEL HIsE raBflePloadiaqtdfamyval ues
corresponding to the PUs. Video encoder 20 ma formthe TUs incl udi ng the

resi dual davataksletaaseoc@ited with atcheéerd bifstisamanay dafiae Tusaxipuprydihss of HERSf or m
coefficients f he . 1.00 ol | owi. ng _an ransf or t r,oduce

panst or m adisePlock By B sphGRRed B M MBI CUARG SldRat ALBUORREE . |

t ransf or m egiafrhir ise0 08 thcQaditiginodtd. AccaaiegIRl d itsiredrd mSayt dscaddiine @asgsillest whi ch
transformcoefficients are quantized to possibly reduce the amunt of data

used to repsPeBENpit{REULobRisideclonuis uspy o famn pladky theferde#py 858 Coh PUrhe
quantizati op TR, %ﬁ%%o@g% 6@:‘1&‘9? &Q‘?mﬁh}%a‘f.’e%hﬁpﬁéssﬁ%@%&ﬁe%‘oﬁfgtehg{)”e or all

of the coefficrents. r exanple, an n-bit value nay be roun down to an
m bit val ustaddands (. gumntroblckoand seheéreckn theseafrie B 24/AV@H m [ 0070]

Fol | owi ng izati.on, .,the video encoder,. may sca e transform,

coeffi ci enﬁ@?@@ﬁb@ﬁdpﬂad%% 08 RS ﬁ%ﬂdl%%ﬂlaﬁ &}@ﬁﬁ?@ga@%ﬂa\lw@nsi onal
nmatrix '”C|(T@kﬁ&s$ﬁ@ce&lbb@tﬁtthez&ﬁiiﬁ Rl armeashd cel &Weﬁ?on-ﬁg?o $6ieQoMmx be
designed to place higher energy (and therefore | ower Trequency)

coef fi ci entcsdiag npfiearfd mnst befsqudre irashagy. Ahesizoofthad) meywwange demyyx§ and

t heref ore higher frequenc oefficients at the ck.of the array. LLn sone
exanpl o5, PUCIRBERr SR ESpet IR ni b G4 Bisals R s Eathin ne
quanti zed taanmkbMamaficldreh@pPEstadd BhOUEEATSE $yttdZ@fa ¥R6Ei0kd Whfta Can be
entropy encoded. In other exanples, video encoder 20 may perform an

adapt i ve sdédhmapfdesaribsclonakangple martfiening ofdhe Clbingt erorargere PLsi ents to form
a one-di m'ﬁhﬂ{ﬁ?ﬁn Vr?&ﬁe%rmayvdiﬂgpbe‘?v%egld\%etﬁg tH@&UeiQtsfdgg% dﬁ@&?ﬁoedete% ed
&ctor, 67g. “according to ¢ -adapt | B

one-di nmensi onal™ Vv . ontext ve variable’l ength
codi ng ( CAVLE)-prediatibe xiodadagided sorihtdppicditibh Rt icacied] PUs @EABAC) ,

partitioned to be non-square in shape. Syntax data associated with a CU may also

describe, for example, partitioning of the CU into one or more TUs according to a

quadtree. A TU can be square or non-square (¢.g., rectangular) in shape.



WO 2012/ 145663PCT/ US2012/ 034508 19 synt ax- based cont ext-adapti ve binary
arithnetic coding (SBAC), Probability Interval Partitioning Entropy (Pl PE)
codi ng orwenotdséeant r opy encodi ng net hodol ogy. Vi deo ercodse0i2034588 al so
entropy encode syntax el ements associate® with the encoded video data for
use by video decoder 30 in decoding the video data. [0071] To perform

CABAC, video encoder 20 ma ssign_a context within a context npdel to a
synbol to B&0&H ) HEY%@@H%@ aﬁw Eartragglorpations acqasding &0 THRAMRiCR maybst her

nei ghbori ngiyales: SrcfAecexMal T8, fc%ﬁ? ﬁiz@& b#el on I K& nc%qulﬁg ARG,
20 ma I eng d ol to be

vi deo encoder y select a variable code for a sy
transm tt ed.grGodeMuolefised for Yip@timmuedbBCthakhaugbttied nsyalot alwatys betlatdase| y

shorter codes rrespond to nore.probabl.e ol ile |l onger codes
cor r espond 105 e FRGBIBIE SRt STRIEHTA gy Us 18 5086 ST nay
achi eve a Bédidm@Virgss @HR% mﬂﬂi1%&ﬂm@ﬂ%yB&&Mghﬁﬁu%hobﬁﬁﬁ&hﬂﬁ@Q@M%%d5 for
each synbol to be transmtted. The Probablllty determ nati on may be based

on a cont exmadiswisgmedira ommeass yesirbial qiQioR2] (RdeoTehlsatierdes of thayRQTir t her
send syntax_data, ~such as, bl eck-bha syni.a ta i.cture-hased t ax
data, and- c e o R Ph T AR TILRLD B e S SRR BT

header, a hhnckaheateisfortedltd podieadSisford corff3¥td) edde may be qiXHizsy nt ax
data nmay describe a nunber of pictures in the resFective GOP, and the
S

pi cture synd@e] deleaf-GHymanackide engar varadrdglior wdisdPlsh lnsgecrasadU o encode
A ; il . .
the corr eSF?Q&QAeﬁ% apéﬁtﬁ{éécr}ra?ea &%%Z@%nd}aﬁg&S%u%%%ﬁ{on%‘hgsg é«ye'gﬁcgga ég?%die?’o

each may be i nplene as any arrety-of sult coder
circuitry, nas iagptié dablfe,resieeingascfenmcosample domthe Poproessar s PUdhgudal

signal processors (DSPs),. applicatign specjfic .integrated circyits (ASICs),
field prog dafsrraicd g afeéh%opa§ re W eaité%wﬂ%lmfagp%éecwe@ﬁde 59tﬁ“%fof twar e,

har dwar e, fghd PV £/ R in@0¥e LA éﬁdl%ﬂ%&é&?k@ﬁ), Faeh nPafy iMé1d@0oggpcoder 20 and
vi deo decoder 30 nmay be i1 ncluded 1n one or nore encodérs or decoders,

ei t her of whsaingan ipera-ipnedegroatrecticaor paAtt confespordorgtonedPVi deanother

encoder/ decoder, ( ) devi ce i ncl udi j.deo encqder 20.and/or video
decoder 30 PSR Gk PAEisREgPde Sirodri-dts PU TSR RCpgn A SSEUPE oBhel or o
Wi rel ess CoRgrdRidtidh ivettoflayt £ PLSUFK: @Sa deffifhd thediotiodl \RPle RS- BOGA4] FIG 2
is a block diagramillustrati ng an exanpl e video encoder 20 that may

i npl enent  tdagcribeclon xarer)c.deirizopeticampangnisofdhe slotgn vectdiop vpitisdl cti ng noti on

vectors in nult|V|e$ﬂ%od%§%> deo echqﬁ%r %HE%B && ormintra- and

Y/
. . compenent fart T (.. onc-quarfer
|nter-cod|ﬁa SPSh deo bl OcK's WiCrHi VT d€o %5 H°Ces ntfh!%%dPﬁﬁq?e(ﬁes on

spati al pr giket bicoBidnorionduightiDpixeEprosisios RatréRtent € gidnsatcyhich tw egonM t hin a
given picture. Inter-coding relies on tenporal prediction to reduce or
remove t enpy8Ftar PRIBHuMEARIACloenge @géurwhtsmerg-,aldptég it Ippickist esfogthe mgsion
2012/ 145663RGT{ US2012/ 034508
[0063] A leaf-CU having one or more PUs may also include one or more transform
units (TUs). The transform units may be specified using an RQT (also referred to as a
TU quadtree structure), as discussed above. For example, a split flag may indicate
whether a leaf-CU is split into four transform units. Then, each transform unit may be
split further into further sub-TUs. When a TU is not split further, it may be referred to
as a leaf-TU. Generally, for intra coding, all the leaf-TUs belonging to a leaf-CU share
the same intra prediction mode. That is, the same intra-prediction mode is generally
applied to calculate predicted values for all TUs of a leaf-CU. For intra coding, a video
encoder 20 may calculate a residual value for each leaf-TU using the intra prediction
mode, as a difference between the portion of the CU corresponding to the TU and the

original block. A TU is not necessarily limited to the size of a PU. Thus, TUs may be

larger or smaller than a PU. For intra coding, a PU may be collocated with a



20 pictures of a video sequence. Intra-node (I node) may refer to any of
several spatial based conpression nodes. I|nter-nodes, such as

uni - di r ecwoanel14pdeadi cti on (P node) or bi-prediction (Bromdspo12oeas508 ef er to
any of several tenporal-based conpressiofd nodes. [0075] As shown in FIG 2,
vi deo encoder 20 receives video data to be encoded. In the exanple of FIG
2, video encoder &ggincludfs a node sel ect unit 40, summer 50, transform

uni t 52, qUEaHEIPPALINGRCAIHIY faahe wimc Gy IRMBUPHENIR thesBXIaHE Y&t drdence
picture Werfpdrfw@ﬂl%'\éef}@?t%ﬁh?&Eheg&'etofﬂ{ézcoh%%ﬁdﬁaﬂy Ikdigtydes motion estimation

unit 42, notion cohpensation unit 44, intra prediction unit 46, and
partition u9@64] Moredar, Misleid el GOk nrag atrodtcragstciabat], with dspeaive qdedtre2@latl so

i ncl udes inverse quanti,zation. unit 58, i se_transfor ni t .60, and
surmer 62, SKIGRGRIERNRY o M Raktrpd iR Al Ro5 I el 4R uaed
to filter %Q@tl‘e_ellﬁ&i@&lﬁffg' oW the 1E51Y & ﬁh'rt‘i’t‘?dﬁeﬂ %S TaUst Mha¢bs ot@BT a TU
reconstructed video. |If desired, the deblocking filter would typically

filter the qoedtmgtgco¢raly porsespends taddeafi(@havhilobp réatinpde of ¢ CH quadicor post

| oop) may al sg _be used in.addition o I i ilter. Such filters
e hot - enasnerBEaFShrid) SEH PO iR, AR RO PR ot summer
50 (as an iréfetro@ 4si1bAfETYs. nQRAGRK], Ehik diRglobire uesrabéltcitls PDERSBU ty td&Qo
encoder 20 receives a Eicture or slice to be coded. The picture or slice
may be di vilkddY ardleafill pseeafivalyoupsdricd akgrvés- esti mati on unit 42 and
notion co ﬁmﬁﬁti i m.l pter-predr ct i {.0g. recei ved
vi deo bl ock rel éﬁ@g&@gﬁgﬁ% tgéﬁgwlgb %P%)Scissepﬁeﬁg%ﬁtgu}éer%' %;%?ig chg) Eeirhtgﬁg%

pi ctures tdpeneyi del ‘tiempdmdy leoused eégsichimgehlslyr hgriegii @tic@ontamitg ddcoray

al ternative| erformintra-predictive codjng of the recejved vi bl ock
fel ative t GabrEaGhe %ﬁ%%ﬁf&s? ifrﬁaleb%%lwg{w %ram?e_ UpP e ce as
the block ta,he¢ i4e0 a REQ #@nS BRIoR o fGRERIIRS PicPites. VA @RP £R¢ ARE[1c20 may

perform multipl € codi ng passes, e.g., to select an appropri ate” codi ng node
for each blspatkx ditavm dboaddadbithe [(HOF ZlhehMbr @bvee or parctaftthopictundst od8 may
partition blocks of video data i.nto.sup-bl.ocks,, K base n_eval uati.on of

P evi ous. paPErFEn AL SERRae I PEOFOES BOuNiy asO0e Fath MHRAg e
partition withredSayBylub@blidealhiix RatatthdtidesrdePhietrtolindmedd BLtheRtPebiidds, and
partition each of the LCUs into sub-CUs based on rate-distortion analysis

(e.g., rat elie sYigee panedeni( typically eporatespesidse biasks within individwg! Yideq her

produce a qadl eIl By HE LS dAd £3LLY Bl BATELELARNY, ARl b [ Nt 0
sub- CUs. Léaf-node 0] € quadtree nmay I'nclu oneor nore and one

or nore TUsyitHi®QC(8]. Madddseblocits iy havddixedyor s&lyaitsiatcandfmiyhéiffeosh sig nodes,
intra or inter, e.g., based on error results, and provides the resulting
infra- or i2peQANgEdQaarsifadcodesiandard 50 to generate residual bl ock data

Sn 5 SATIRTALA PRI Sl o SORIER, PhSBEsR s um o c
unit 40 al slee gzoof dgsticutat@X ie2exdEvtthe Holisippasts fmta-padicget or B sizag ofa- node
i cat or .. paY L4480 LR N, &nd Sher 12heh KA BLAKTRLR e 1°

NxN. The HM also supports asymmetric partitioning for inter-prediction in PU sizes of

2NxnU, 2NxnD, nLx2N, and nRx2N. In asymmetric partitioning, one direction of a CU

is not partitioned, while the other direction is partitioned into 25% and 75%. The

portion of the CU corresponding to the 25% partition is indicated by an “n” followed by

an indication of “Up”, “Down,” “Left,” or “Right.” Thus, for example, “2NxnU” refers

to a 2Nx2N CU that is partitioned horizontally with a 2Nx0.5N PU on top and a

2Nx1.5N PU on bottom.

[0067] In this disclosure, “NxN”’ and “N by N’ may be used interchangeably to refer to

the pixel dimensions of a video block in terms of vertical and horizontal dimensions,

e.g., 16x16 pixels or 16 by 16 pixels. In general, a 16x16 block will have 16 pixels in a

vertical direction (y = 16) and 16 pixels in a horizontal direction (x = 16). Likewise, an



[0079] Motion estimation unit 42, notion vector prediction unit 43, and
noti on conpensation unit 44 may be highly integrated, but are illustrated
separ at elwofor2/msssept ual purposes. Mtion estimation, perfuseomed3dsys notion
estimation unit 42, is the process of gelferating notion vectors, which
estimate notion for vi deo blocks A notion vector, for exanple, may

i ndi cate the dbﬁggacene a PU of a video block w thin a curreni pi cture

relative t oV ReRSra frﬂsé\&wx\ﬁkwﬁaﬂeﬁwﬁ TESCEPR BN DI PRSI HOTEPREE coded
unit) rel atdﬁ\éeadngwgl%ﬁ%d%g%ﬁts@&ﬁﬁ G@Cb@% e, ui *rﬂéﬂlx%fgqns%rcrcﬁ@ﬁa Ct U(rje

(or other co t A pre trve lock 1s a block that 1 foun
to closely amabgdd mrnewbamtc’mensJel\/Iom@ect blonkg medmot)ﬁeqasszely lcivkE ftler @nee, whi ch

be det d bsolute diff f
Y £ O e Sbarst et® B hE hofr Rt on s TS verb 3 Bl Eab RO deo

encoder 20bﬁﬁ&sﬁﬁb%ﬁh@h@sNﬁkpﬁ§dﬁo&h&U@dBﬂk@gs&mﬁﬁ%ﬁémﬁmﬁiN'Ons of
reference pictures stored in reference picture menory 64, which may al so be

referred t d0@68] FoHewmeenteppidiative er bmrfmdlcmcoelmmmgthvi’we@f efdbder 20
may 1 nter pOl eooetnﬁaclelflgﬁaga{y AR e uraermt Gh 2 ataf Ipegls%sf f?[ﬁ&éCUonﬁleeIL@ht 0, pi xel

posi tions, pixel posi 5K ref er'ence p¥cture

Ther ef ore, comiptiONsyREdx dwed d&ﬁrﬂbiﬁg t rdeZhdBYr REdd eirgthératig predictieapixbl d4d af i ve
to the full pixel positions and fractional pixel positions and output a

not i on vectldt spafiglfonad t4lsorrgferis ke ps the died ri@mamp ouBtF TWstmenceRrissat i on
unit 42 Cag‘c‘syf]lféieﬁ?s it A QRSN in FMo \xﬁn%’#p‘i’ aﬁ%"dfgﬁ‘f’an*g%o?@é n,an

i nter-code I'ce by conparing the positi 8Sition of a
predictivedbkﬁﬂ&c@ﬁn&nmeﬁemqmtﬁjpnmmugerUé@ﬁﬁﬂdamngmtUMB@ﬁnebah data for
a notion vector ude1e reference éure | i st Ban index into t

ref erence ﬁP’&‘{e&?F‘g‘ﬁW% ?%rﬁréfls PER YO reéld%lr‘il oty LhsmssidusdategRay corRspen aI
conponent . (Jp&el eﬁ%re%e@seoewv@én%erreﬁ/the SnSRLAG Fidtkd A ﬁreih'cﬁé& viigdser ence

picture list (List 0), a second reference picture list (List 1), or a
conbi ned r e‘bfrsgnoémg it therRA. i \Gitleq( tricetlerc)0), meatriimahe Whis cicludiepthcfrysiduré or

nore referenc ct tored ref nce picture.menory. 64. [0082]
Vot + on' eat Pbi g hefegingliir s TUSAP OB Shbromeistii for R
identifiesdihe predictive block of the reference picture to entropy

encodi ng unit 56 and notion conpensation unit 44. That is, notion
esti mat i on [N Fallowing ageensfoenaiedreduns tirpsfoon coefficisntsdeitleo enrgrct Hent i fi es

t he reference ture a|n| t he red ve.hl.ock, a ex.into
the 1ot or ot B ioatRliof §ERE MO IRAERHSC dhBiRtRE bendlby G 0O

and a WO (3¢t bORPETANMIR] 2 FRERAS arZquastizedad passitan dedues theemtou@oaponent

to locate the predictive block within the identified picture.
data used to represent the coefficients, providing further compression. The quantization
process may reduce the bit depth associated with some or all of the coefficients. For
example, an n-bit value may be rounded down to an m-bit value during quantization,
where # 1s greater than m.
[0070] Following quantization, the video encoder may scan the transform coefficients,
producing a one-dimensional vector from the two-dimensional matrix including the
quantized transform coefficients. The scan may be designed to place higher energy (and
therefore lower frequency) coefficients at the front of the array and to place lower
energy (and therefore higher frequency) coefficients at the back of the array. In some
examples, video encoder 20 may utilize a predefined scan order to scan the quantized
transform coefficients to produce a serialized vector that can be entropy encoded. In
other examples, video encoder 20 may perform an adaptive scan. After scanning the
quantized transform coefficients to form a one-dimensional vector, video encoder 20

may entropy encode the one-dimensional vector, e.g., according to context-adaptive

variable length coding (CAVLC), context-adaptive binary arithmetic coding (CABAC),



[0083] In sone exanples, rather than sending the actual notion vector for a
current PU, notion vector prediction unit 43 may predict the notion vector
to furthewonretuasssBhe anount of data needed to communi caCe/ush@2meisvon
vector. In this case, rather than encodifg and commruni cating the notion
vector itself, notion vector prediction unit 43may generate a notion vector
difference (MVD) relative to.a known (or knowabl notion vector. The known
moti on vectHMAXRATCAIFORIEH-BEPEER BINgRt HthHei\fad i S@r%@f@ﬂ%@?@m@ml mot i on
vector, campahiAffd MRHIAPEES Rodidk 0P dndthtd Aol e el Qim BGhGidbey MiRke | 1
general , toabeloa \%Ial ig)p?/%\gP, E?hg ngtoi oIrll vect oroﬁgei ngm%;ed ?or redli c?i on
must poi nt ehoodeh20 smyelsoeheppncecode syntaeclamenty @ssvotaicdnvitethe encarded vedeol y

bei ng coded. 084], I n,so X | es s described in greater detail with
respgct to%ﬁa[(ggrgse]ﬂaé’lvdg\?,o %P&%ﬁ%@?’?%ﬁﬁ@ai‘%{efb By ni tg43rray build a notion
vector preqp@t19moGRABHAABACSidbhetcold A HEAES aieHeS @ntdX@ WIRROS bdifet! OCks in

spatial and/or tenporal directions as candidates for MVP. According to
aspects of mddeltodi syenhes b s trapsmiéest rThseagnicnt mep selete taldomgNanipdd, ovhcthent i on
vect or predictor .candi dates mm | so be identified i -Gt s .of different
Vs (o o e Ron AN R sl ety 8 mstiPaR R Gifioedi ot or
candi dat es caé®ica@ilagBtecd venbrsutidtbbedcndisgabsl tbibeelkagmitto®t i on vect or
predi ction unit 43 mai determ ne a notion vector predictor for a current

bl ock accol@idayyords i Y Bf Aetiyeicd sughghataelatively ghortes codssppicanondde i on

vect or pregy gt %Pcﬁ)abll%is%m%glsn@}ﬁléﬁ)lng&lcotdgsecdﬂ&éorﬁﬁglfésgﬁag?bggfe%blﬁltbgfs gﬁgm the

candi date set based on anal ysis of encoding rate an stortion |

usi ng a r attkeis chiag] the bsoof € bE€tmanahicst a birrsavinheova Ofdr ngansdl€ i Gigeyalanal ysi s) .
In other exanples, notion vector prediction ynit 43ngay. generate an average
of the not ﬁ%}gth/@%ﬂlemor fatf éyméaﬁfaﬁa_éfa@w@ﬁhéfﬁﬂe RECBAD BTN ng a
moti on vectQf, R EEPS cMibxtBkSOndAAS $hdyenbol 0085] Upon sel ecting a notion
vector predic¢tor, notion vector prediction unit 43may determ ne a notion
vect or pr ed9®t2dVidevdexodan2p midyafyythensend kyntey ddse, susteas block-bised syrtax ldeo
decoder (e.g., such as video d er 30) whe to locate the MWP in a

et or once BAGTESH Sftahnrf i AR L SGe B BER CoNbE T &rdeor

predi cti on piddike SR Bb8oh&ateh Blittehdaba, MOGOPthEER. tThe GO SyaRix pkock and
the sel ected MVP. The MVP index and MVD may be used to reconstruct the

mot i on vecteRy. depodBe] numbes ofrpicaienipltbe respastive fiGReanbihe pictaicsynten datai t  43nmay
| nst .ead. ! npnllae.qﬁcri]igiét% aisl%hgo"%firll %‘redlc o8 Fhods dgéd to'eﬂcm%'tﬁeh C nr?é[sl grpdivecitcgﬁe.
predi cti on UuHi may marg%e notion I nformation (suc 28°ots B Véctors,
reference poEI3YNEddERYES,20RIME i dR0I deBoddr Beehdhomsy bOfmpl¥knted as any of a

2012/ 145663PCT/ US2012/ 034508 23 ot her_ i nfornati on%) of@gr edi ctive video

bl ock wi t h varighyof ewablg enegdesias dreodsg elsrudihgs wprhiGiabls 8 BC PHMREr ge npde,

a current vj: nher i [ i ot ; r known
Cor knonabl e e aea by SERa! gt BBl PPk L gFRTALLA el R RRRkAET , 372
mer ge node caamith (ASI€s), fisld proghminadlcughesarses €FRGARE dhivtr lopg dicotks i n
spatial and/gr te ral directions as candi dajes r.ge node. i on
vector pred? Wﬁf&nﬁ%ﬁwr% ﬁﬂavaf&arépwwa&&ﬁtwdé e@éﬁ%@ﬂ?é%@? _e?r@rd@%% dx) ,
whi ch may Bgq YRRE dbdePBOHY de hIER IR SREEF mbfe Ghood SHERIRSAME deMedsicoder
30) where to locate the nerging video block in a reference picture |ist

cont ai ni ng wheelyinay be areliratad es pardoks corhp8Y yidae canodimdecoderd OBUES). ofA t hi s

di scl osure,, notion vectqr predictjon, unit 4 dentify a notion vector
br edi ot or - dgVg MR UAEe BieB RS NideorBrTt ob SRR datmeRe PR S8, For
exanpl e, Mirc@n aviekrodk Q] FdidR wind1Ess43AmYuni cheiDh dEVic@ sdésaad ddllaot i on
vector froma block in a different view conponent than a current block to
predi ct théclapionen vector for the current block. In other exanples, notion
vect or predjgi it .| denti t | _pption froma bl ock
R i Fr e S R AT e R B Mo ST s o
vector for itnpRnut thenéchblqaekdestABEBHh tie dackising foit Spaiciity midtibh OLCty8 il Or

predi ction, notion vector prediction unit 43may identify a disparity notion
vector candidiyievieodinga \adersneate 9 BekP e ErpriBER-@nddnigHErERe 0beder for a

vi deo bl oc - sbel o C fer : e ). The
current b|g%§k%§@%B£%F%§§?%% ?%%Sﬁéﬁl5§%&§?g%8?%§§%5§ﬁ89§3%%@%gf%gﬁfgck
(e.qg., spatspaiadl yeduedgiehon vidhe withinda garte piehoe knteredodmpyrebes droeatpechl i n

anot her picture within the same view as the candi.date. bl ogk. In. sone

exanpl es, PEITIGIPNBEIWEC BT EHWE (GRPQURT Ausitagy ngddra wijhia RBESYRIEEL B
predictor that refers to a reference picture in different view than a
notion vector for the current block. In such instances, according to the
techni ques of this disclosure, notion vector prediction unit 43may scal e
the notion vector predictor based on a difference in canera | ocations

Y . e



[ 0089] Regarding tenporal notion vector prediction, notion vector
prediction unit 43may identify a tenporal notion vector candidate froma
candi dat ewbl2oki4s663a di fferent view than a current bl ocleCrarspoieds4sns a
nmotion vector for the current block. ForZlexanple, WO

2012/ 145663PCT/ U82012/ 034508 24 notion vector prediction unit 43may
identify a tenp {a m)tlon vector predictor candidate in fll’ft V|ewthat
refers to é’l%WS%R 3 Hidgo peaieice TaEra-S109e HEMOSR)AydE tsferte amy ¢ 8k j ¢ st

vi ew. ACCORdliaGohfraSRATHHCO! 1Rt SGleRSH Lei-diFRLbAL pYERLIRM PRSI bEON
unit 43may use the identified tenporal notion vector predict candidate to
predict a ﬂnbmirerdﬁptimdBono@s,sm@ ’fedo wnt of svenat reerporaibesdd qompaessmcmm:des

di fferent vj cand te b] ock h includes . th tio

ot edi ctor dUH Al AR EREC cilep Erecdll ki HUSR g S BT S BVEF | ¢ he
relative | Qﬁﬁhbl@rbf@ﬁGtiW%l@e%%b@&erO%&&d‘es EYodRescREL &Rt 44, rs@ﬁhiehgo current

bl ock, due to a disparity between the two views. [0090] "Accor di ng to

aspect s of tranpformiugitSdsqiastizationivoi Sdeentmpysneetlieg uth@mnd rqtgmye pehee at e an
MVP i ndex (mvp flag),a ma eldx)

For exanpl Eomsyicd MER eI nitio. PR IS S Mo PE S PTG Wb o
mer ge candlcdﬂltpelssan&@@mt di rigtri predfepies Lsit @b, doldi Iﬁrtdiomimsr @ortvi’u%o MidRkand/ or
nerge candi dates include one or nore vi deo bl ocks located in a different

vi ew t han acspngtaestignodfeaencederti0yaligeinplyd @ﬁel@mré@que{no@@ﬂn Ut J8p Hrverse

conpensat i d, L, 0 Pﬁﬂ t

f et chi ng o?ﬁagﬁg{lfggl{t@ trﬁesug}r?ltééé:%gt %/Hr&b ocg!ﬁI E{l}& Shél KE Zg\ﬁ%\y a?o

det erm ned bbynahndadoa fibtst blovlt baumdariéd tod2mavedblockihiéss artﬁﬁcr:ts fratn mnorfstromedmt ion

bred ct | on Vit T Tihd oS B Bisally (1 gn Ry sbof WRES Ol Ly
i ntegrat ed,Addmo%ﬁmoﬁm@m (BPloobBP ot 85 HiadAIdoN® 1P YRG! Bnd OF the PU

of the current video bl ock, m){jjl oh conpensation unit 44 may | ocate the
predi cti ve doblocking dilteni Sivhtffiersat norshesotfor bpwitntbsit ifesinel, ofay tfiter thef er ence

picture |ist 092% r 50, for a residual video block by subtracting
pi xel val u@él?pélf[’fﬂ]én ?rgé)n(’gemgl l(?PBé‘msf)rom the pixel values of the current

vi deo bl ocko®my) mair@dRdench@mBIpActeR, ¥Rlco GhédRE 20 &R cMab W BRurddr dickyssed

bel ow. In general, notion estimation unit 42 perforns notion estimtion

rel ative t@OdemTf@mw@mtsme ey bagiviidad lwnp@lﬁ@@t‘il@w blpgks. Motiggles noti on
vectors cal cul at ed n the onpo Qth nent s
el by v R U S AR RN S R T SASHE SN T il

associ at ed ti ﬁebelwtevmwisl@clb rogks tande bheow lﬁ@@lksih bﬁ@mf mbreue&rmcew deo

decoder 30 in decoding the video blocks of the video slic
pictures to provide temporal compression. Intra-prediction unit 46 may alternatively

perform intra-predictive coding of the received video block relative to one or more
neighboring blocks in the same picture or slice as the block to be coded to provide
spatial compression. Video encoder 20 may perform multiple coding passes, ¢.g., to
select an appropriate coding mode for each block of video data.

[0077] Moreover, partition unit 48 may partition blocks of video data into sub-blocks,
based on evaluation of previous partitioning schemes in previous coding passes. For
example, partition unit 48 may initially partition a picture or slice into LCUs, and
partition each of the LCUs into sub-CUs based on rate-distortion analysis (e.g., rate-
distortion optimization). Mode select unit 40 may further produce a quadtree data
structure indicative of partitioning of an LCU into sub-CUs. Leaf-node CUs of the
quadtree may include one or more PUs and one or more TUSs.

[0078] Mode select unit 40 may select one of the coding modes, intra or inter, ¢.g.,
based on error results, and provides the resulting intra- or inter-coded block to summer

50 to generate residual block data and to summer 62 to reconstruct the encoded block



[0093] Intra-prediction unit 46 may intra-predict a current block, as an
alternative to the inter-prediction perfornmed by notion estimation unit 42
and noti oNOocorpEs®at i on unit 44, as descri bed above. | nppantse@aloadsps
intra-prediction unit 46 nay deternmine ail intraprediction node to use to
encode a current block. In sone exanples, intra-prediction WO

2012/ 145663PCT/ US2012/ 034508 25 ugit 46 may encode a current bl ock using
various i ntPEUSSReAIRIETCHRC HstES , Medg seleupitdg %S@g%?\&a%ﬂ YARS SR seds, and
i ntra-predi¢li®Rbn Hi@étBrsf"ﬁltt(a%od&qﬁic%lrs? E&rtiﬁﬂh linfétqlnatfoﬂ, M@h%ﬁmkﬁﬁz)x may

sel ect an appropriate intra-prediction node to use fromthe tested nodes.

[ 0094] For ieangia, td entroay podidgohitdh. unit 46 may cal cul ate rate-distortion

val ues usi te-distortion analysis for the vari t est ed

| nt ra- pr ecil 7B MRS TmATion Wy SLindting estor aisdiaianapiid. MTEOHAi ng t he
best rat e- dbshekdaliONutinas el YeinsdHlE e, bulercdifsitRtdRegstcly for

Rat e-di stortion anal ysis generally determ nes an anmount of di'stortion (or
error) bet weeseptnal puposhsd Mutioalestamatiem porogiqddly, momemetidwdon ot K21 hdic was
encoded to praduge. thgsneansd Bliagkynas WEhl 3% Anbhi ralepptaaty is. @
nunber of |?s§ Used o produc et The: ncoaed"bHf Sk ALY = pr 8$Ct|on unit 46
may cal cul atiiohatet®s, fbr &mntple niliysihdichte dinsdigglaeshahesf £ PU dfagrideartledks encoded
bl ocks to determ ne which intra-prediction node exhibits the best

r at e- di st ortifhdha gairen picsurerplativg akpredignoshlods withingdicfesgrcq gicagre (or other

i ntra-predighl - - [ a- | CLi: ' - ravide
infornatioﬁggﬁgggg?gg%&%ét?%ghgé 3%?%g&?ﬁ??%ggﬁg%ﬁg?%gkkﬁgggﬂg%gﬂfﬁgkbIock
to entropy coddiwmgt)unit 56. Entropy coding unit 56 nmay encode the
information_indicating the selected intra-predjction node. Videgp encoder 20
may incl udéo‘}%?%%mfiﬁcgﬁ%{;r‘io@f&&@Pfl%&hfblérf?lb‘%ﬁﬁc&ﬁ?]é(ﬂ%h i lockih e may
include a QB&&E%i&MnQBfﬁ&émﬁﬁB%ﬁ&iQ%gﬂﬂnﬁpg@d&&%ﬁﬁafﬁP&ﬁ§o§ﬁﬂoﬁu@|Ura"ty

of nodified intra-prediction node index tables (also referred to as
codewor d nelpfiirampet(@8BIDDsyum defquaictdifersnee (SR odti atlger clofifitrexdesnétars. viarsoogs

bl ocks, and indi cations o nost probabl.e intra-prediction de, .an

nt o pr od FEEPETHAR0 O 2 Foves TaC se e iRt BplRaITer 85 node

i ndex t abl gefeRnbSBictiREs RS iPfefdrBReGRALRhEMolyHAQRhicHi HB0al 6O redCo f OF NB
a residual video block by subtracting the prediction data from node sel ect

unit 40 fr ertefercaes pichiad buffete &obPxarplpeildny weada 20 SuynicrBdate eplueseint s t he

conponent or _copponents t-hat perf.o p1this subt ractiqn qgerafLo .. Transform
. one-.q%la g PIXCL pOSILIONS, ONC-Cl h plXGlé)OSl 10118, Or other fra {ona 1Xel posifions
processi ng uni appfres-a’transtorny such as a dr'screte cosine transform

(DCT) or aofecefidnat pictatnThakfdre,ansic@r dimatol it 42 siaglpatfolth @ekatiopr oduci ng
a video bl ock conprising residual transform.coefficient values. Transform
processi ng SeaiFk rabstiviedg thedful pivel pesidenstang Awebennd pidsl eopitians aedAB®Bt ial | y

simlar to DI %gkgkfﬁkﬁgﬁﬁgﬁggpgkﬁkﬁger transforns, sub-band transforns

or other types of transforns c S0 be used. In any case, transform
processi ng [0081f] MNicmpptimesorn et 42 exlsdletecsn wtiohecctosiodudlU bf ocideo plookluci ng a
Dok of T - odB Sy Y Goparing the Position o the BU To the posabn of &
predictive block of a reference picture. Accordingly, in general, data for a motion
vector may include a reference picture list, an index into the reference picture list
(ref 1dx), a horizontal component, and a vertical component. The reference picture may
be selected from a first reference picture list (List 0), a second reference picture list (List
1), or a combined reference picture list (List ¢), each of which identify one or more
reference pictures stored in reference picture memory 64.
[0082] Motion estimation unit 42 may generate and send a motion vector that identifies
the predictive block of the reference picture to entropy encoding unit 56 and motion
compensation unit 44. That is, motion estimation unit 42 may generate and send motion

vector data that identifies the reference picture list containing the predictive block, an

index into the reference picture list identifying the picture of the predictive block, and a



WO 2012/ 145663PCT/ US2012/ 034508 26 convert the residual information froma
pi xel value domain to a transform domain, such as a frequency donai n.

[ 0097] Trwobhmrmsg@socessi ng unit 52 may send the resul t iPog/uSec@n®8408n
coefficients to quantization unit 54. Qu#ntization unit 54 quantizes the
transformcoefficients to further reduce bit rate. The quantization process

may reduce the bit depth associated with sone. or | of the coefflicients.
The degr ee hgFizefialfnd ¥axticghcarmppnpt tRdefats the Prgictiop %Ciwathan gwagqmlﬁaéi on

paraneter. Jtn,sone exanples, quantization unit 54 may then performa scan
of the matrix including the quantized transform coefficients.
Al t er nat i vd0883] dmsoropyxeemdod ratigerulmdant sebéingelye géudl oromon vectecfom a cuoe@d U,

Fol | i ti ti . ent di .unit 5 t h ti d
{ranet or m coaRr el pEaicEgh BT are PresiFr b olatrrgo b ER6E S For m -
cont ext adapioyMeomtd flUE&d losidelufiOft B riéedleltor CANh&das@ @RS theh bi nary

arithmetic coding (CABAC), syntax-based context-adaptive binary arithnetic
codi ng ( SBAGyodipg viskdsinienicatimgahe aiotipmvedter ighelfiggoten ventyr nrediFN wudi ng or
anot her ent;ropy coding techni que...dn th f. cont ext-based entropy
Codi ng. core By <y B8 Al BT dirrss M Ere B e R BT G e RECGRL Y opy
codi ng by emdtioapycedThgkntvii mdbfon VéoreWbatianayobd wled &dh tRXIP tb e tt ed
to anot her device (e.g., video decoder 30) or archived for |ater

transm ssi ¢ GrropEmEfian yector, ogoloq dafipgd by @ sqraled matipwreqiern nredgoa M ViPhver se

t ransf orm ypi Iy i e i i . i -t i.on,
respecti veﬁ@l,g&%eggf %@%n% drhg\g\t%]? hgg?@%%ﬁﬁfogpglgg%ﬁéﬁ ﬁéﬁegllcilgﬁ%ﬁ%%wﬂoe. g.,
for |ater ulsesaas rafar@icepanae ablimakotidvbidcan caoempbrisdaid anledni t 44 may

cal cul ate ef erence bl ock by addj ng the residual, block t redictive
bl ock of pﬁ%‘g% _?% TG PETIES LA BPET B f%alr‘_@lt%%ﬁw%ﬁﬁ ﬁﬁ% W
conmpensat | %btib'ﬂ'\iect%flpféﬁi/cti%h %ﬁit%@ﬂﬂay bRI1& a AotidR rv%ctbf‘fn%[ifé&lr%ﬁcﬁ&at@ iikdgas to

the reconstructed residual block to calculate sub-integer pixel values for
use i n not ilndudss st verdlingrghbSumgrklocleinadatsl andor opostl ductt@as resindidatesbl ock

to the noti.0 nsat.ed prediction bl ock produced by notion, c ensation
ni t 24" o YG e S LB LG RO SR BT D Ak 0% e B e
pi cture memmdtionBActof PRIIESUABAIHLES By ¥WisH DR idInBiEKd IHRYicREesWTRIST G ¥nt B ON
estimation unit 42 and notion conpensation unit 44 as a reference block to

i nt er - code (aghlimekltivicva cadibge diben mpitiplametior perow]prelictor gandidagesigrock
diagramill ustrati-ng an,exanpl.e, vide ecoder 30 that may i.nplenment the
Fechn: ques SRR e Fie Phighiald BE0eL SFART v o e S R e Cor s
mul tivi ew cle@imphe alotidiev i ppddictorf fo h Qurrént bYddteRcstahgde hredltcmleddes an

entropy decoding unit 80, predictigon unit 81, inverse quantization unit 86,

i nver se selection criteria. For example, motion vector prediction unit 43 may select the most
accurate predictor from the candidate set based on analysis of encoding rate and
distortion (e.g., using a rate-distortion cost analysis or other coding efficiency analysis).
In other examples, motion vector prediction unit 43may generate an average of the
motion vector predictor candidates. Other methods of selecting a motion vector
predictor are also possible.
[0085] Upon selecting a motion vector predictor, motion vector prediction unit 43may
determine a motion vector predictor index (mvp_flag), which may be used to inform a
video decoder (e.g., such as video decoder 30) where to locate the MVP in a reference
picture list containing MVP candidate blocks. Motion vector prediction unit 43may
also determine the MVD between the current block and the selected MVP. The MVP
index and MVD may be used to reconstruct the motion vector.
[0086] In some examples, motion vector prediction unit 43may instead implement a so-

called “merge mode,” in which motion vector prediction unit 43may “merge” motion

information (such as motion vectors, reference picture indexes, prediction directions, or
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reference picture nenory 92. Prediction unit 81 includes notion
conpensatworoimi4s6682 and intra prediction unit 84. [010PLCTMS2énY345he

decodi ng process, video decoder 30 receidfes an encoded vi deo bitstream that
represents video bl ocks of an encoded video slice and associ ated synt ax

el ements fromvyi deo encoder 20. Entropy decoding unit 80 of video decoder
30 ent r opy OHE gfednation) gi prediclxsyidso B@ﬁléwaftchea YAt Yideblogles Arearéiney; ot on

vectors, awlﬂ%g%t NPLRE nRIdE B Rent HabS BRYK ﬂﬁfegﬂ?é Y nidioh ifBrhAlopatds the

notion vectors ot her syntax elenents to prediction unit 81. Video
decoder 30 anether lomevvier khevabjatadeodilecke NYistiat vedie prédietonsinit nhantelildand/ or

the video bl ock level..[01 For ~exanpl e, b of, hackground, . vi deo
decoder 90 Ty PederyidniT aut e e aB a o e hen e BB A S s e 1 or
transm ssi @&nydral drddBbNOIskcahMbifes R GRIrkEfhod O EMBDbK vahst pradicliduhipyBhapni t S”
or NAL units. Each NAL unit may include a header that identifies a type of

dat a st or edeteomingennadexpive. (c Bhenagand)t whichyprysbeofsed it imfarnea videe conmonl y

stored to L units. The first type,of data staored to a NA it, is video
codi ng | aydrtlg St e HepotBF s Boufii B B b GuR ity Mol
second t ypecfofend@piatisé Hstedntathisg Metginthidndidataidbedsr ed t o as non- VCL dat a,
whi ch includes additional informtion such as paraneter sets that define
header dat d00&ssordingtolagpests i disclopunamotion vecteriaedicinl Whht Bey
enhancenent 4| 1 . ] ts may
contain thtédésngffﬁgéﬁg)tgl-oﬁgl\e/éatﬁ%g&{g?}%% %OE%?G?on g%ﬁg\ﬁ?lgﬁgg%gﬁfé%ge par anet er
set s ( SPS) mutidictvivedingf Feqweamiply, mbtéomgidewr prati dtioa-unévimakedaheify & nf or mat i on
(e.g., in picture paraneter. set PS))....The infrequently changin

i nf or mat i offPBHYAD Yeﬁtqrﬁ@nbaﬁhﬁﬁge%% et 156 CBROTRBEMA B ¢ el}t%b%gt ed

for each sQURARE R mYidH Wekor SNRE BMYedt BRIRY 1NGheLHRPI &S fofibeDENor | N
addition, the use of paraneter sets enables out-of-band transni ssion of

header i nf greda¢tioonnitt43eraghgcranfy b dimmgpralreotmeed:cafr froedabhekin & defesentssi ons
for error resilience. [0104 n evid slice is cqoded as a

|t o coded 1 FOrERTHER! ARGE AR et BIFR e BTG SHEAPCOr ST may
generat e preskstRcparddRt @spabity MoMbkl @&ty c}ﬁ@dacﬁﬁn tRiof WeEBNprediclePusit | ce based
on a signaled intra prediction node and data from previously decoded bl ocks

of the currdnwypdaentifi edispwéti mtienpicetoneandidpteiaad casdigateibiedkrto paeat a(i . e.
B b o FRloiinlEeror TR A RFRCASALLO DM 188 iRl BUChILO AL Bl
produces predictive qOC S 1T0r a vi eg B]| gCR (0] ?ﬁe current Vi §eo slice

based on t odkd}. i THe aueehobisclamdy Bt htcd il i akle g Sis HeCRn¥@dtcfblson ent r opy
decoding unit 80. The predictive blocks may be produced from one of the
ref erence p¢-8t spallyneighpordhe cadidateblpef)epignenbplostigd @ pnathe pioiitigeo decoder

30 may congliflieinetifc VEHELEME RaliGhdbRck] B s%mé'é.xsa&npi)es%gti&ﬁ $dctdr  USi NG

prediction unit 43may identify a motion vector predictor that refers to a reference
picture in different view than a motion vector for the current block. In such instances,
according to the techniques of this disclosure, motion vector prediction unit 43may
scale the motion vector predictor based on a difference in camera locations between the
two views (e.g., the view referred to by the motion vector predictor and the view
referred to by the current motion vector). For example, motion vector prediction unit
43may scale the disparity motion vector predictor according to a difference between the
two views. In some examples, the difference between the two views may be
represented by a difference between view identifiers (view id) associated with the
Views.

[0089] Regarding temporal motion vector prediction, motion vector prediction unit
43may identify a temporal motion vector candidate from a candidate block in a different

view than a current block to predict a motion vector for the current block. For example,
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reference pictures stored in reference picture nenory 92. [0105] Motion
conpensatworoimi4s6682 det er mi nes prediction information fPor/s2mzaesobl ock of
the current video slice by parsing the mjtion vectors and other syntax

el enments, and uses the prediction information to produce the predlctlve

bl ocks for the current video pblock b |ngldecod%g For exanp noti on
conpensatl@Hﬁﬁﬁﬂﬁc@?pﬁ§§§°§6ﬁﬁ4éﬁwY NHECR YT ﬁﬁﬁﬁ%‘@F@ﬁﬁWﬁ?“Vo det er i ne

a predi cti QanJIRME il éf"ﬁ?st vicHhhBrefdl o JWHI6EK Braeﬂbt%hli Ahothsed Bra‘f RsiGbsr Vi deo

bl ocks of the video slice, an inter-prediction slice type (e.g., Bslice, P
slice, or @rBfst v1@w) Aacorthmg m»caspecms mfrﬁlmrdrmiasow, fotion NeCt(mprmllICEOIDﬁnlt he
ref erence %écture s f.or ctors. fo

, h .
Dt or - encodBfayTe e BIGHERG remetundiin Ve St RbRidhR e PR aruqtiogach
i nt er - codedeMbERRoNLRE Kvitfa s nEblbEIEIn Ao, RIgTerbRaSWBTHhOBarldRiatiesigle t he
video bl ocks in the current video slice. In sone exanples, notion

conpensat i éwhishiinclgges ﬁh@/mp‘eelev&ﬁéordiéﬁbdlatphcmtdatﬁi aildlﬂ@rqmteilbbioﬂfmm' hocd-on
vector pr e(iil Ctteéil(,)rhao:“\l)v Ver %g’e T Iaglvggclca oclggft% ngn({lgateégpog t D otfgletsfr Cl osure,

notion vector rén u 8IVE %lng

where to rehfrbﬁ\lﬁodkpau@madi@pzalhmyabmzlaeﬁmretaoezwment bI ock For exarrpl e,
noti on vector predlctlon uni t 83nay recei ve notion vector predlctlon

i nfor matl ol 08994 K\ csarding tonspgcEigRith 1€|ﬁ1iﬁﬁ oppggmMOtig/Fectorg gdECHEI{ FRYe f | ag) ,
and/ or %%é &8 NUBfi (ﬂf% ﬁ @BCEA#{;]Q J@&tb%lér fnﬁgi‘“fy mot i on

informati o used to predi ent Ioé ote above with
respect to(M&d@gmkycéﬂeemﬁ@ﬂeamﬁamdmn@rpﬁﬁasmemhﬁ4Gﬁwy@pmxdb$dmosﬂMEVP

notion vector predigtion ynit 83 may receive an M/P |ndex flag) and
MD, and u§én§ﬁ%ﬁn°ainalrd8¥£ﬁagi°6‘?¥d’cn8 toa @P%Oﬁéhladﬁﬁwaﬁ tb%gf\é?g@%m?@%predi ct
a current RLOGHKeMAELBB NESE QbrRi&D MbEQNo K inSTBYrHENEN b AvilibSt of MP

or nerge candi dates. According to aspects of this disclosure, the WP
and/ or mer déockanditdt bengdscodedt| ude one or nore video bl ocks located in a

di fferent vj n a video bl ock.current beln decoded 010 tion
vector - pr ed B ST o SRR S AR B1OVREFRRTPRAGE E5 bt PO e

not i on i nf gstamhi 0N Fé{fee 1nthhfpﬁ1%dicﬁ% bidek BRI QR tNembAbn Octér déwrﬁﬁ{gdw ock
That is, for exanple, notion vector prediction unit 83 may identify an M/P

froma i stmqsmnreéﬁ@ﬁm@nbﬂ%md/@r tb@ mfgrrma’qlénrﬁmm metiex vediapprediagon umbti.on

vect or preqxctlon uni t..383ma the i dent,i |ed wth a received MWD
ega%nﬁ rnotlo .eStimatio un1 n vector grefilc Pn u{%lt and 0t10n
to determn 1 on vecC e curr er exanples

mot i on vectc@mppmdmctmlom umlytbeaanmnamﬁmfﬁglraftyd an ﬁﬁﬁ@@xdﬁ@'léﬂ dagen froma |ist
of reference pictures using a nerge index ge idx) to determ ne notion
i nf or mat i oAc4eHANE HIE TRRIFMSIPELR If%ke Pyt ébﬁﬁ%‘(ﬁ@h’(lde%ﬂoék THRH QI GAHICHERtION

unit 44 may locate the predictive block to which the motion vector points in one of the
reference picture lists.

[0092] Summer 50 forms a residual video block by subtracting pixel values of the
predictive block from the pixel values of the current video block being coded, forming
pixel difference values, as discussed below. In general, motion estimation unit 42
performs motion estimation relative to luma components, and motion compensation unit
44 uses motion vectors calculated based on the luma components for both chroma
components and luma components. Mode select unit 40 may also generate syntax
elements associated with the video blocks and the video slice for use by video decoder
30 in decoding the video blocks of the video slice.

[0093] Intra-prediction unit 46 may intra-predict a current block, as an alternative to the
inter-prediction performed by motion estimation unit 42 and motion compensation unit
44, as described above. In particular, intra-prediction unit 46 may determine an intra-

prediction mode to use to encode a current block. In some examples, intra-prediction
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bl ock, notion vector prediction unit 83 nmay generate the predictive bl ock
for the cworersisbdedck. [0108] According to aspects of tRCI/US2EII084508 €,
nmotion vector prediction unit 83may dete¥mine a notion vector predictor in
mul tiview codi ng. For exanple, notion vector prediction unit 83may receive
informati on specifying a disparjity notion vector froma bJock in a

di fferent VWEROBREBIGEN @ W& Qioe .uﬁléﬁtvam%wrmaqdlqt@nd@&&teog-pﬁhga}gct t he
noti on vec I n - - ot her i A r

B edi ot  on U B e B Sl TR 30, HR8E e o1,
vect or frorxamplesokay selert din hfpopmte uitewpredinpaneotle tohese feone thertestied bl ock t hat
is used toéﬁr dict the notion vector for the current bl ock. [0109]

Regar di ng %dgé'ri ty notion vector prediction, notion vector prediction unit
83may predijg4943 Fei SRANPIE MniiRbiAR ¥R ehR U610l dalQ1 £ FAEBstIHiQE¥alfidsQRI a

candi date bl ock. The candi date bl ock may be |ocated in the same picture as
t he currentratbidostetipe agalysis putthaydripup tdstpdbotra-predictian diadas.@andisdeit)the or may be
| ocated | ni ?aqtr% 1rcti81i1Cto re%a\,\fi ! ti noet p r%te§(§1g‘[ert\1/ineéi\1’a%s e&’ihteic Curornerﬁl Pelst;% k. The
candi date Bf0cK y LIRS g8 cat 8d i'n |8| uré ccﬁ 3 di TTerent Vitew, but

i n the sanenddeSERhRSIi 0GB ARl genbiilBNdet&hAfds. an[ddol@l ofdiktoftioanpt &rorM t h
respect to either MVP or mnerge node, the target pi cture and reference

pi cture foPcEvagngpareaded binckand g eriginal, anenppdediploglthabyes giiceded oo be

predi cted | ] f of
expl anat i O%Ef%é?%g@%ﬁ’ﬂéﬁ&ié% cgﬁra?é gl%&g@%%aﬁﬁggl@ bﬁf%%@%? g&ﬁgg Accor di ng
t 0 aspect s podduchile dicsdddddonke, Iniréi-pnulidtion wigcelibanayBealQilatotatms diogpthei ty noti on

vector, notjon vector prediction unit 8 consi der the candi date bl ock
unavai | abl d{@tigns ?I}ﬁ’d_ta{%ég‘ﬁi tF%B@@%&PC%é&@? HydsharRm™ b i REdChARL i 5,
mot i on vectQfqcRKkBitS tcat st diSdriTWflicSBPlHe vidtk. abil ity to use the

candi dat e bl ock for purposes of notion vector prediction. [0111] If the

nmot i on vect 9B Afeer aclditsygamni intya-podiation esledor abldck,hetra-pfedroting @npidétaye of
noti on vector .B belongs to.the s view,as that. of the reference picture
of di spari PP MOHTEGE RIS RGTE EE A Gue Hetetremge o FoRoVRE or B
bel ongs t 0 chiepsaiEn/ifVs @ SEAtRSyIREBGtunk St HiEerRbdé MR iffosRaidd MdFREALN
vector A, notion vector prediction unit 83 may use the notion vector B
di rect |y aghesclestadl inta-erodiaignanasic. ofidemericodendanay inpludeimhbieifagemitigdt i on

vect of pr edhct . QN Wi B3, T8 SSAkELLPS iSRRI, TRLIOMMEELSr (Babef ore it
can be used as“a €an ate predictor “of notion vector . n-such Thstances,

accordi ng tifddkhgbleeaiin sluasitodf mbdisicd il meditton Molé Midcy GOIBI(alps edtredd on
unit 83may scal e the dispari tiqsrmti on vector based on a view dj stance of
not i on vecti®ps $deHardmapRIRg EibtasheBnisipnypk snsadine cppfexts forpgrionkblegkse, noti on

vector predjgidtdhi bt a?r%og'fap\fobable intra-prediction mode, an intra-prediction mode

index table, and a modified intra-prediction mode index table to use for each of the
contexts.

[0096] Video encoder 20 forms a residual video block by subtracting the prediction data
from mode select unit 40 from the original video block being coded. Summer 50
represents the component or components that perform this subtraction operation.
Transform processing unit 52 applies a transform, such as a discrete cosine transform
(DCT) or a conceptually similar transform, to the residual block, producing a video
block comprising residual transform coefficient values. Transform processing unit 52
may perform other transforms which are conceptually similar to DCT. Wavelet
transforms, integer transforms, sub-band transforms or other types of transforms could
also be used. In any case, transform processing unit 52 applies the transform to the

residual block, producing a block of residual transform coefficients. The transform may
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scaling factor that is equal to view distance of notion vector A divided by
vi ew di stwoce12if45668t i on vector B. I n sone exanpl es, notiPOM/USREI2084508
prediction unit 83 may perform such scali®ng using the view identifiers of
the reference pictures and target pictures. [0112] Regarding tenporal
notion vector predictjon, notion vector predictiaon unit 83may pr.edi CF a
tempor al SRRt Ve &t ua? gformagiop érpnéﬁplxslowiw q?q%%lép & Jaenterat dompigciichn a
di fferent viewdharyddakiPf the current block. For exanple, notion vector
prediction unit 83 %‘ay identify a tenporal notion vector predictor

candi dat e HeAThJranstamgebegsbior ung SEmay send gte resudtmgaimahsfarimerostficemds ol ock in
a reference picture at _anather tenpor | ocation of the first view

Accor ai ng. CutEaHeR R s P RS BE Sh o Bk Re vy b phetfiP e eh i
83may use trfyendrdQnick bit@ste! THP QLM HOc4E ela9reAUc8 UhChiPdcftiRAb Al t O
predict a notion vector associated with the current block in a second,

di fferent wyithwonjeour edof ey caskiagipite, The ddgrecesfpprientizagorntayeére et byrer ge

node, the target picture.and the reference picture for. a t oral, notion
vector * ar e PulivalioneSie, TraoBr e by Win il T By dudty

det er m ned)perfé&s b REarf cfth@iha DSBS ubing @Dl @nakdOfarishain dodffidiaitd.on vector from
a candidate block is "B." According to aspects of this disclosure, if the
noti on vectdRIBtNeRPRtPYcareiiag et B sy Pegforpthescebpor al noti on vect or,

noti on vect, LCE aj t. 83 ' i

unavai | abl 40(293? 3‘3 ,ﬂb\%%{lgq@\a}gﬁarggﬁ’ee%%y g§@§$ ?:ht%:E r51g Qﬁ% I"on d\g/%%lt% (glll'a Ll‘%‘J.édThat IS,
in sonme exarpbfesm coxfficentsy ot exangledinabpptodimng tni836 may pdifsabkentttte ability
to use the candi date bl ock for p s of notjion vector prediction. [0114]
If the noti¥ %Ptvéaﬁaﬁblelqnghﬂachgrsp@@ fﬁbtcp%tﬁxvéie%w, biggy FHENGHSEOGMEt he
reference praBN®), Hintilbisel cétﬁﬁgitgicd%ﬁi\!’ébi%ﬁ? afitctR ol (SBfAf@),e;%Ea‘tﬁliﬁrt ure

of the notion vector A, and of the target picture of "notion vector
B i s t he samervabparheoning getonyi(€1RE)eodingtdnenatber antrope coding Bichmgtié.olm thect or

prediction unit. 83 use the tion vector B.directly as a ndi dat e
Pt edi ot or | SERIEPB T EEr D F TS PR PR g e op R e i ni ¢ 83
may scal e traglo 8¢ ahtrdP3t dodh M Cdn@op BcbARL tni@B6 HBEBRI0AE] BitifcamGRay Td1e
candi date bl ock (which includes the nbotion vector predictor candi date) and

t he cur r entirapsmidied pmgndecr slgvice ag-evidee decodpt 3B ros archivedvipr lpgsiitrersmissione
relative I%czriettli,igylof t he candi date bl ock nay be offset fromthe current
bl ock, due®t o a c?’l‘sparity between the two views. [0115] Inverse

quanti zat i geOiliiveB& quane£asion GHanRiaAe snvelsc@ransfdfm GHABDIapLIS,intdre quanti zed
transform coefficients provided in the bitstream and decoded by entropy
decodi ng usitentgetionprd inygise Fanderamtion esRestip e seconsijudt Hie ratidual blocks 3

quanti zatigp th%ﬂﬁ?éi%&%m, g@,%&%&eﬁ'ﬂ?@a@%&%&&g BlAORRRS c%ilnpensation unit

44 may calculate a reference block by adding the residual block to a predictive block of
one of the pictures of reference picture memory 64. Motion compensation unit 44 may
also apply one or more interpolation filters to the reconstructed residual block to
calculate sub-integer pixel values for use in motion estimation. Summer 62 adds the
reconstructed residual block to the motion compensated prediction block produced by
motion compensation unit 44 to produce a reconstructed video block for storage in
reference picture memory 64. The reconstructed video block may be used by motion
estimation unit 42 and motion compensation unit 44 as a reference block to inter-code a
block in a subsequent picture.

[0100] FIG. 3 is a block diagram illustrating an example video decoder 30 that may
implement the techniques described in this disclosure for predicting motion vectors in
multiview coding. In the example of FIG. 3, video decoder 30 includes an entropy

decoding unit 80, prediction unit 81, inverse quantization unit 86, inverse



cal cul ated by video encoder 20 for each video block in the video slice to
determ ne a degree of quantization and, |ikew se, a degree of inverse
quant i zatworrot2nasesshoul d be appl i ed. [0116] | nver se tr amsfrarseoi1a/0845088
applies an inverse transform e.g., an iflverse DCT, an inverse integer
transform or a conceptually simlar inverse transformprocess, to the

transformcoefficients in order fo roduce resi dual bl ocks |n t.he pi xel

domai n. AcdGPHPHEI Ltnhte88a§%e%9%@n@ Kiferegesir e memonhire r Rigdickion uhisr m uni t
88 may det gy qhﬂ?dés@ﬁotf%%ﬁ{peh&tﬂéﬂhﬁﬁ AR R IRNRS £y APl ed Lo residual
data. That is or exa , Inverse transformunit 88 may determ ne an RQT
t hat repregd@Hils anmgrthmdmodlmg prdicss) videarlstatens0 fecycs alD@qudedlt/Elger

t ransf or L veI e ransf or er tran ggwere appl i ed

ot he r esiikrn i i-Bhmpite g iR Reo i ng U Sapreee g Sl o
with a bl oGlen@intd BE&RIVRE HbsRe 20aEarofPdckbinffnfIZ0MITLIRD deesmRens ahtr@yy uni t
82 generates the predictive block for the current video bl ock based on the
not i on vectdeeales e tutsﬁearmwmwxateq@qmmdscoeﬁﬁﬁeﬁs deeitdiercc®0s, kod pica decoded
vi deo bl ock ual r inverse trans munit 88
w0 the cor TR ARG EsEal ROl Ry Bl DEO i Mot By sl ST ot s on
unit 82. Supirex cRthehBPé PEAINtDnUAR Sqorm@m&t&owr 3o@imqeemestheh§ﬁtaperfor mthis

sumat i on operation. |If desired, a debl ocki n? filter may al so be applied to
filter the¢ Ei‘é‘éf‘@éﬁe"li thy vegasslics [oiclard/eighe aifso blaskdevelness artifacts. Ot her
I filt t f I
oop Tl er[61 P8£adé1{l ﬂ&%{}??f%gkérgﬁﬂd Qhded cfe%detr?ﬁp rg, &?Y]éeéb\‘i}@ég%&!( al so

be used to i ons ervm se
quality. Thzﬁiedeiamihak hak teen dingerksecd foraragsmesnoplvcat amawarmntdm)ncaﬁlem ed in

reference picture menory 92, which res r pi ct ur es d
subsequent AEPOBH? AYGrapits R&@égd’@é“s pﬁ%‘ﬁ\ﬁéiﬁ@ﬁ&?l%b’ igslug g‘ %‘{eér es
decoded vi Qﬁa@ﬁe‘i’i’hﬁ%@& F}fgf%g]ﬁa?tlﬁz:@@éd RMONAL (HisPHRYe S8\H6Sypc3 e Bat@%ha@'al%m ay

device 32 of FIG I's a conceptual diagramillustrating an
exanpl e W@opmmhilmtbmd tpatAlenmts. Thetfhret tepearflaga gbrefit@Ga NAL enighstviddoews ar e
|Ilustrated an np catjons are i strated for each view.
n general cogBEiby e fer i ieREE bR AP sed it Ak 1o Sseht BBe v

i ndi cat es @fﬁ@tﬁ@ﬂfr@d tol DALt is EFeie o ak MBn W EWEatIBYh iR id KRS hidigehdlsi ng a
view identifier ("viewid"), which b«%/ be used to indicate a relative
camer a | ocatfognatigintsych é%mrémettebsqth@a qfeme Wﬁ@matammm teredatgic augthenef i n
FIG 4, th ewIDs arelnd at.ed as "9 al t hough nuneric
view | Ds ng\ilA]Iélmsl%S gglgme kb Jl(?nf?ntl)er?t ln(gomﬁamoflLtSEIe) terrporal | ocati ons may
be identi fl[@IiB.]lﬁFloﬂgxaﬁnﬁlb qiawreet@rséerm@owhttalﬁ H@Eé)aqweaﬂceeevema@br infghaabes a

di splay order of the pictures. In the exanple shown in FIG, 4, the POC
val ues are (5 g@illb@fﬂéﬁl(‘ﬁ@&l‘ap@terﬁﬁﬁséﬁgw) alr(j_ghe'qnfrmently changing picture-level

2012/ 14566 0 E@S base
Vi ew whi chﬁgéa%ecégﬂ% Og%gg &1’5%4{% g?&)é rzd st%?gg%@g%%g%!%?&can be
support ed hiyfolvaZjon\ditanmeey 1ﬁuimm!rameterr@tstdmsnnbmr:emt@bsre@smad B ecucldeo i nput.
Accordingly, a renderer of client hav g der may expect 3D

vi deo cont SRTUCHFS BT BHEIUES: BleEety; RO ViR lélceﬂ?}és nlaﬁiglﬁloéet hguse @l'i ndi cat ed
using a shadeghdalraels chbislicRg vand %5155%155161‘?@ 1AL iR MRGS ] lerdtye
corresponding picture is intra-coded (that is, an | -frame), or i nter-coded
| n one dir exoidow t(lt head QfS’f;dlendalatﬁnﬁmam)lsfﬂrehnrmailmnm e directions (that

B— dj ct [ b
the poi nt od 1T Ve e HGREs R G B SR DY Fre e RER st ence.
For exanpl &f ptddetiBnfuhar¥e rdy dneMitcSHeditctibeaRe F a VigsAblb&ho e 'c§rrs§ift©ﬂie@t ed
fromthe I-franme of view S(% at tenporal location TO [0121] with single

vi ew vi deo sBecloasedhgn apigoplgd etstra(ﬁre@lcm moge and datel Gemspgriende dﬁwe@blocks
di cti vel t
o S T

an arrow peiied, @tbtiod cotnptiisativh hmt B2 bfprréelcafan vhie &1 §@dalbest1ﬁametﬁ@d blbelgebt on TO,
indicating that the b-frane i qoredl cted fromthe I-frane. Additionally,
C

however, i@ i¢ee Wk fithe efrrermm Qiskes Raserben thsapefiongreciorcing ol Criiy)ape

| nter- Vi ew R e GLEdycdHgh chitopPad e GATRANGRL HfaRHIGISAE i @Y component s
in other views Fer ence. I , for exanple, inter-viewprediction is
real i zed aqmducechﬁfoml @w of tnpofeeatce ipietaro vt in onemﬂthesreﬁanenmtpmtumrlsm ction
reference. \;I'g E ntlal i nter-view references ma be SI d i.n the
Sequence PafldrRfes degeio epRgnSRE B LR IS Ry LBE O du%lgg t he
reference picture |ist construction process, which enables flexible
ordering of the inter-prediction or interview prediction references.



[0122] FIG 4 provides various exanples of inter-view prediction. Pictures
of view Si, in the exanple of FIG 4, are illustrated as being predicted
from pi ctwoes12zatsa@df f erent tenmporal | ocations of view SePCTas201l08450%
inter-view predicted frompictures of pidtures of views SO and S2 at the
sane tenporal |ocations. For exanple, the b-frane of view Si at tenporal

| ocation Ti is predicted fromeach of the B-frames of view Si at. tenporal

| ocati ons T&faHEongructen %@leqa%sahaﬁ%dw ARRES NBFtuses slREcddp relSEPnSo Pigture enmor al
l'ocation Tip.[@443] In the exanple of FIG 4, capital "B" and |owercase "b"
are intended to indicate different hierarchical relationships between

pi ctures, 6ttt Motancodifehsationtung ¥ aldtenginee phddvioognfesmation fgeasidab, capit al

5 e g S o 0 A R RS L DS g oo
2012/ 14566 3RENLFROPR0R AR Aodtioh @6 Efd’élhye S ipRai Alve rs &B For tRY Bhrer®f

shadi ng, where a greater anmount of shading (that is, relatively darker)

pi ctures arédepi being dasedqsk dwir exaraplchinetienr egpanaitontigse yseesames! havi ng
| ess shadi g (L1084 { Byl SLAUY B e d AL S icROE neXRMDL € 0l L hidir ames in
FIG 4 are 11163t rated™wi thTul9%sHa ingl,3 WP "B rake M HaVe e sonewhat

| i ghter shagidig@ionqastdBolcb@bs vidodldckwer tasedd-dicarmasntchpiedicviah siets | evel s
of shading relative to each other, but always lighter than the shadi ng of
the P-frand¥cdad tthalice. P shgeeer GPB1HaY), sensgaetiananiormggonfos@ne of Bardeler ar chy
is related ' : ' | Lyel jgher in the
predicti ont e|Olree\rf[é§r Ce@;ﬁ%ﬁ%&{sgdfgéﬁ%g%%éﬁﬁ %%v%%té%s 8?%%?2%%%%%&%%2“’? ﬁat are
rel ati vel y blakeif thaslichanter-@ralicaion,stasuscior tdvatintehosddpiiddorleck sfehatliceel y

hi gher in th i erarchy. can be used as reference pictures during decoding
of the pi el egwr 816%%1‘?%18{190 Ae5RF theryidMeD PSR iy ToRt VHIERISE M Sadlex | 5 an

| ndex that RdhRalASidntRACHOR 4RI Shiay et | CULRATRARGR rforkihyiBR FRAP eSS

unit. The view order indices nay be inpliied in a paraneter set, such as an
SPS. [ 0125mdtmntviecter pedregion upit&Bur es used as reference pictures may be

decoded bef ecodi.ng, the picture hat are encoded with re ence to the
et or once APMBMARE oA hEr b Frele s BRPRAS Ha CT AL E b e

decodi ng onrgRivedfredit®iM ERIRANANAS wihBredd r@fi6@SSiotitH fnforfiRkiof &ty dtir@W Or der
index i, the corresponding viewi1d is signal ed. The decodi ng of the view

conponent s blaski &ias cxameplagaetid yegtos pesiiction unH&3ulagwestwanotiondeetos. | f al |

the views are.presented. then the . of vi ew order.ihdexes,conpri ses a
consecut vary QIR 1Bt SEMDT s LnRE Ry PR Nber of
vi ews. [ 0126krdenflddGanddorstfigeindek (@ctiaoide) Mid sk rseein@akien exideatyed to
forma sub-bitstreamwhich still conforns to MWC.. There are many possible
sub- bi t st r éxgfentipformatncysed do pisdict 8 suirgndlagky Thaljsi seotadabanc with respect
exanple, a j i reab:he: itV .

capapi 11 11 42 Ftb SEALE echriiheo SSIcURor thP B ABRE o BRA Dl AP e o
one or nor encl8Baemtysrecdroe are XAWVIDInelex émep iflugy amd FIMD raad wise suchrihfprinhti@etovi ews,

and there night be two scenarios. In .one exanple, one client y.require
smoot h Vi evére%&?gs@ﬁé??m%ﬁ%awﬁs Grreqirter @ﬂw{r@ﬁ&-v&\@m VeSAPT Rig@aﬁl%%msa
Si, and S2g3uhallen GMRGLNRE o PINAY 0:GhEBB baktidat &L WU RIS %Vﬁs?@ci‘é gbld ty and
prefer views with viewid values SO~ S2, and S4. Note both of these
sub- bi t st r elaelso@nthisdMBeoded mesgd caddideted ey indiGidirtesrmearsidendladn be
supported %c%‘f]eldtig gecfl)#esrleXt' view than a video block currently being decoded.
[0107] Motion vector prediction unit 83may use an MVP or merge index to identify the
motion information used to predict the motion vector of a current block. That is, for
example, motion vector prediction unit 83 may identify an MVP from a list of reference
picture using the MVP index (mvp_flag). Motion vector prediction unit 83may
combine the identified MVP with a received MVD to determine the motion vector for
the current block. In other examples, motion vector prediction unit 83 may identify a

merge candidate from a list of reference pictures using a merge index (merge idx) to

determine motion information for the current block. In any event, after determining



[0127] FIG 5 is a block diagramillustrating potential notion vector

predi ct or candi dates when perform ng notion vector prediction (including
mer ge nodwP.20ibasesds, for bl ock 100 currently bei ng codedT/useai2oss08
information (e.g., a motion vector conpri’sing a horizontal conponent and a
vertical conmponent, notion vect or i ndexes, V\D 2012/ 145663PCT/ US2012/ 034508
34 prediction, directions ot her ormation) fraom nei ghboring bl ocks Ao,
Al, Bo, B1mofiedi r‘i‘?ﬁ’}orb@r ecd‘“teBt @P‘gﬂ MQLoRYEFIBRPICAICHP MBI 67 MFreeBsidtk 100.

I n additi O%eﬁ@alcﬁ{ﬁeblﬁfﬂ@fdﬁﬁé QraseretLated with co-located block COL nmay
al so be used to predict nmotion information for block 100. The nei ghboring

bl ocks Ao, [@M08] Bcccoﬁing erdpB2s afrtblisclisclosumt motibh Modtomdlcilcm whel rongt ext of

t t di ct | 1y..be ref |
Vector pr editrBiecanpiataicsbr prgide] Armdigha’ 4 tes SuREe RISk o
predi ctor GaRRRALRS SAAWIcddvdihformatioRypRe mgerttlsljah%dmwh&ﬂv&%rff%ﬁhng

motion vector prediction (e.g., whether generat an MVD or performng

mer ge node)bloqknn@tdlrféfrreet»amlce@ponhnf then ersurreriridockathets's teegl therddaeithd fi ed when
perform ng not i redi t| an Vi deo coder
a1 dent PP Grer L ag elferh R o B ot BTt b

per f or m ng 83RI1agecd¥Dden fon@ntidroide el frgraficM@oAid io6idn we@bloﬂroﬂaraeﬂo@tm@n [0129]
To perform nmerge node, in an exanple, a video encoder (such as video

encoder 20YlihEgnt igw campyneasthap gicuercihlek theftis grede @r%h@ the BATIOECHRIL | on
vector pr eq{)rctthg Lus@ifdiflpt es are available to nerge with block 100. That is,
in sonme instances, notion information fromone or nore of the notion vector
predi ctor d¢arid d@tgetslmmsmtpmman hahbeprddietiérg mdtion vextanpiedictibhanitot i on
vector predictor candidate being intr

(> not t . coded, n exi st ent
(e.g., one BMYBFEIGR EHTROTPEIH VREQJPT %Péﬁ?&tt&lg%ﬁmpaéﬁ%gﬁtg ACkcat ed in

anot her pi giidicgnMfats 'blo%ﬁ)fnay\ﬁeqséhté‘dh?ﬂﬂ@éan?@pleﬁi/e 5008 &Gt bR IRE LON vector
predi ctor candidate |ist that includes each of the available notion vector

predi ct or cpatdillfaiceshboothk sandi@tSblocld bemag dbodicatedtin aryathé:renctamdwdandld i st,

vi deo encoder 20 sel ect jon v omt i, dat e Ilst t be
iseq as ¢ neampE I aE Btk s RO R o bR S R e e
encoder 20 ar@fershl @6W, Bilien MRILAB tiRChQhnd RAhd Higrcpehdtdat e i st that best
mat ches the motion vector for block 100. That is, video encoder 20 may

sel ect t he k0] Gier oxanente. Withoraspese tceither NEYR o1 meree anastss ierigygetaieturesngd

di stortion SL S 131 eo ncod [ .20, r OV |nd| ati,on that
bl ock 100 F%af%reeﬁc%aw‘fi“%g‘trr? (LS arld’em %Peve or%exoa@n% gurrenk glgotcﬁgonc § lc%f}

set a flaga@s krﬁtvhe(rpreaymsgxdeeéxﬁﬁ@am ARgling@folr @gqiob@toftelsaplaﬁatdnqnat\m@t or for
bl ock 100 is predicted USIa@g lg nmpde. I n an exanple, video encoder 20
may i ndi catetoRaectonfrem peadidats tiackiar Breseerdingrtogprssis of dys disslosvieeift ed

from & ot ARHSREAE pAC 6l £ R ERNELBY vRRHHRGFRLARbh a6 kil Y01

In this exa e array speci ocation (x0, yO
of the t opcbﬂmderlthmnslaiml tﬁoctkf urtaheﬂqtﬂee@h eino lavzbla(].’)l'.d<f0r piedictivig nioviohhe

top-Teft | %gaof ggpjl"ﬁat 1, rrttohueonRilegttoirJ {)%dgc(t)lron ?1|n{t %g)rﬁay disable the ability to use the
candidate block for purposes of motion vector prediction.
[0111] If the motion vector B is a disparity motion vector and the reference picture of
motion vector B belongs to the same view as that of the reference picture of disparity
motion vector A, and the target picture of motion vector B belongs to the same view as
the target picture of the disparity motion vector A, motion vector prediction unit 83 may
use the motion vector B directly as a candidate predictor of motion vector A.
Otherwise, motion vector prediction unit 83 may scale the disparity motion vector B
before it can be used as a candidate predictor of motion vector A. In such instances,
according to the techniques of this disclosure, motion vector prediction unit 83may

scale the disparity motion vector based on a view distance of motion vector A and a

view distance of motion vector B. For example, motion vector prediction unit 83 may



WO 2012/ 145663PCT/ US2012/ 034508 35 [0132] In addition, in some exanples,
vi deo encoder 20 nmay provide an index identifying the nerging candi date
from whi cwokbeeiesébB0 i nherits its notion vector. For exa&oplus2012®84568 | dx
[x0] [yO] may specify the nerging candi Mt e index, which identifies a
picture in nerging candidate |list and mhere x0, yO specifies the |location

(x0, yO of the top-left |luma sanple he prediction block relafive to
the top- | eftalf ditRady AtiongecionB .%%Calrl%g %aawréhqtb%gqua{f@ivm digtapegiely decoder

(such as V'n?&%n%&@?%rdléﬁﬂ):d Hgﬁle%&&t%é@&ﬂ tﬁcﬁ{ve%%o‘?@s ThQomd €Ak Dést he

appropriate nerge candi date en decodi ng bl ock . For exanpl e, video
decoder 30nmamnnederp@d&ﬂonmdﬁ6aumnnxihenbhdckmm@@umsgﬂmednmu&dnﬁaﬁn@ mer ge

node. In a vi deo decoder 30 may receive nerge fla x0 0
Where (x0. Tycs TR NUEREd GG PBHTOT the top-left | ma sanpl e of ¢ he

prediction P?imPRer Leldatd ¥BpbRl deoh QBctbepredicHER nsa Rl ot pfaftiBh &hitr e (or
slice). [0134] In addition, video decoder 30 may construct a ner

candi dat e 18P gYay pmﬂnct@%qnmrél motiofevectercfotithe cBuemEyodkeitan weandidate Ro?whri@
synt ax .el ﬁrrS({; %f?srce){lt gxgahanttﬁgtso)f t ngllI'Ice% f%lggla gr%%argllg Cﬁl%tlt h%%ct&r pelreﬁ'gff:1 I l abl e

for notio ictron eo d y’ ConSt e

candi dat e |uhﬁt83bﬂ€@&delﬁffyfah@mp@@9mﬁﬁ&l {tagSpredcopcdididhtd @v&igrmaegearrpl es,
vi deo decoder 30 nay construct the nmerge candidate list (e.g.
mer geCandLiP&tyrede 8 Grdivirgv el tohess foon bloak Hyp séejarasqucture at Adothgrtemporal

avai | abl eFll(?LQﬁ‘i) bfth% lVléVQ. Ac%or&i@% fo 'agpe@t\é%'fltlﬁ?hﬁﬁhglﬁé' mborfHR, to 1 3.

Bo, if avai IS equa
prediction unit 83may use the identified temporal motion vector predictor candidate to

predict a motion vector associated with the current block in a second, different view.
[0113] For example, with respect to either MVP or merge mode, the target picture and
the reference picture for a temporal motion vector “A” of the current block to be
predicted are known (previously determined). Assume for purposes of explanation that
the motion vector from a candidate block is “B.” According to aspects of this
disclosure, if the motion vector B from the candidate block is not a temporal motion
vector, motion vector prediction unit 83 may consider the candidate block unavailable
(e.g., not available for predicting motion vector A). That is, in some examples, motion
vector prediction unit 83 may disable the ability to use the candidate block for purposes
of motion vector prediction.

[0114] If the motion vector B is a temporal motion vector, and the POC of the reference
picture of motion vector B is the same as the reference picture of the motion vector A,
and the POC of the target picture of motion vector B is the same as the target picture of
the motion vector B, motion vector prediction unit 83 may use the motion vector B
directly as a candidate predictor of motion vector A. Otherwise, motion vector
prediction unit 83 may scale the temporal motion vector B based on temporal distance.
The candidate block (which includes the motion vector predictor candidate) and the
current block may be co-located in a different view. However, the relative location of
the candidate block may be offset from the current block, due to a disparity between the
two views.

[0115] Inverse quantization unit 86 inverse quantizes, i.c., de-quantizes, the quantized
transform coefficients provided in the bitstream and decoded by entropy decoding unit

80. The inverse quantization process may include use of a quantization parameter



4. Ao, if availableFlagAO is equal to 1 5. B2, if avail abl eFlagB2 is equal
to 1 6. Col, if avail ableFlagCol is equal to 1 If several nerging

candi dat esOhaw4sds@ sane noti on vectors and the sane refPerarse@ziosdges, the
mer gi ng candi dates may be renoved fromtHe list. [0135] Video decoder 30
may identify the appropriate nerge candidate according to a received index.
For exanpl e, deq decoder n i.ndex identifying the nerging
candi dat e fCﬁlakdaWﬁiﬂtthl 00%190%3@ th%%c t@'@t O%fl.ﬂaﬁnwé@bﬁwﬁ to fefermingRanpl e,

mer ge i dx c L)Yﬁdlan@ﬁytlo?lpﬁﬁ' fll}(ev;lg'@ Ir% l%'e%g 1&@&@' g@ﬁtfzah&gﬁfét SHMH(PIKE

identifies a picture in merging cand I st an where x0, yO specifies
t he | ocati epplifedd, yO of the top-left Iuna sanmpl e of the prediction block

relative t top-left . lum of the C or sl.ice).

20121 1456638 RS Ts eta e Bl i Gonbe iy db, SN REdoter 30
may scal e timrmhtega VRGP, @J@@B&e%ﬁalgeilamr REdk &anstf&% pRIcEQNol thé or mat i on
of the candidate bllock with block 1 exanple, with respect to a

t enpor al nﬁltansfnrm@@@fﬁpleptsedpﬁteoto priOfiucterremdmhb&m &eniﬁlgplxm detheinor refers to

a predlctlve b Cko'ﬂea m %ﬁpc% Bﬁﬁ Sgg ﬁ) d én dhff rent
temxwalloc ﬁ&han%ﬁ% ot CPYVR s ﬁ( %&TedIC)by¥ﬁ ok 10 (e g.,
the actual rﬂmhbloﬂﬁ wieli @ﬁnsff@fnsb)l/éie i ﬁlQﬁ)to réShdiﬁDded@CTDHzﬂﬁs 36r dRaynpks; alversehe
not i on vectorjgredlctor For exanp? vi deo decoder 30 nay scale the notion
vect or pr ediagsform gpit 8§ apay; detqrapng an R@Tttlhaé repypEensdhemenes ippdidire as the

ref erence RGLHER (Of, BESK APy BOUE ARy, K R0 dR6RYRIG 30 My

scal e the notion v ct or accdr ing to erence in picture
order countragffochs)wedrel epphelihathei 8sidwdl dwoa st deand3Be mayduateiremt kempios i on

vector predictor based on a_difference between a POC di stance between the
candi dat e BP%@K“%M%”@ﬁQP kefreceivgd ViscedRtar eferred to by the notion vector

predi ctor apgR Mﬂtﬁ)ﬁ%@@?et@éﬁhm Ghlit %@ SeilrACKinl %Qecﬁ&gfetm@ck%f h@Rhirrent

reference picture (e.g., erred by "t he actual notion vector for bl ock
100) . Aft ervideelbdextki baged dnethapmtm)pmeanoes andtdtiar syetex elenpnedyvide@dgcoded#b

decoder S0 MBS Rl RS ERSHRL i S ASofEh o
unit 88 with the corresponding predictive blocks generated by motion compensation
unit 82. Summer 90 represents the component or components that perform this
summation operation. If desired, a deblocking filter may also be applied to filter the
decoded blocks in order to remove blockiness artifacts. Other loop filters (either in the
coding loop or after the coding loop) may also be used to smooth pixel transitions, or
otherwise improve the video quality. The decoded video blocks in a given picture are
then stored in reference picture memory 92, which stores reference pictures used for
subsequent motion compensation. Reference picture memory 92 also stores decoded
video for later presentation on a display device, such as display device 32 of FIG. 1.
[0118] FIG. 4 is a conceptual diagram illustrating an example MVC prediction pattern.
In the example of FIG. 4, cight views are illustrated, and twelve temporal locations are
illustrated for each view. In general, each row in FIG. 4 corresponds to a view, while
cach column indicates a temporal location. Each of the views may be identified using a
view identifier (“view_id”’), which may be used to indicate a relative camera location
with respect to the other views. In the example shown in FIG. 4, the view IDs are
indicated as “S0” through “S7”, although numeric view IDs may also be used. In
addition, each of the temporal locations may be identified using a picture order count
(POC) value, which indicates a display order of the pictures. In the example shown in

FIG. 4, the POC values are indicated as “T0” through “T11.”



[0137] A simlar process may be inplenented by video encoder 20 and vi deo
decoder 30 to performnotion vector prediction for a current block of video
dat a. Forwexamnpl4sqe3vi deo encoder 20 nmay initially deter rCmaSai2zobsso®t i on
vectors fromthe notion vector predictor3candi dates are avail able to be
used as MVPs. Mdtion information fromone or nore of the notion vector

predi ctor candi dates may be unavai |l e due to,, for exanple, the nption
vect or predVt% rﬁ@aﬁalil Mva‘{fé%a%? ?@Cﬁll@ﬁ)&swa@d{vhl%ts ‘{?é?dag%?dé’dﬂzéf‘&vc

non- exi st e ] M i i i r
candi dat esiagﬁoe({egs\]/%iﬁl Sé% e?l%%/vﬁfdaépodag r?%g{é@br%g bkamgvgl’r)lg{\?/géﬁ/ aggsgﬁﬁo&f’ 1Fnt% %et(ﬁ%rlgt ion
vect or pr edwotverwscandiRiatdes iriput.t Aceordioghyr diemgetcoofia phiedbtengamdVOriority
based scheng. For exaﬁ%lﬁz f.&r eaﬁe{% rmhi olﬂ.vector predi ct or candi dat e,

vi deo encod&foshRy™ Priidie SoREOH R U5 MDY vect or predictor refers

to the fsa”?()fﬁ)f] @'i&ﬁ‘&@iIPFK} Yra€e @dichRE 183k badha dRL 816k M@ﬁhﬁlrg a!cl@ﬂ'ter,bI OCk_ 100. If
the notion vector predictor refers to the sane reference picture, video

encoder 20 designaitg whethordhd eorroypandons peteth is ira-euled (Hat e, and-famen/px
candidate list. 1f .the noti.on vector dictor. do not refer .to. the sane
Feference dEvtedst if A R ER HEEbIP - Bansl §rnaag el kel Py A4S e
based on P@Cfidins}. alnGREeraRprediiGious sedndibavédy bebos eviret Mg paddeditd siclufe MVP
candidate list, [0139] Wth respect to co-located block COL, if the

co- | ocat ed UbtsIER PPinEfigEeabiofs fer rredistiainisiaresicie o oy eanye, gheBiftamerof(vdeyy. - coL

i s predict - f : " - Ly V : &%gp R 34508
37 20 may ?gl aggetn%ooﬁ%l lé?ﬂtaﬁe;r Otléeﬁ%glrcaWrr%ftﬁ it%enl\/\g%%? éfé%: re |%tt%rgé&§%@%%@?lng to
the currentT0.i st and the current reference picture (for block 100). Video
encoder 20 t hen. add t he se| ected tenpor al tion vector predictor to
the notion (B Pilegngleaicv 1idge gatoding; gtC}urfmrTfD URAViRY ViR UFI0 may

si gnal thatygng REdiENSy BROUENWHE G QECtRE PRET LS AERNAYADbAPIRatidnsSet ti Ng
an enabl e tenporal nvp Tlag. After building the candidate |ist, video
encoder 20 Foayxawpledhe b-frapid divieve S af teinporal i dreticaib dihdaisresrow pbmtagstedt as t he
notion vector predictor.for hblock 100. In s . exanmpl es, .vi.deo encoder 20
Ty sel ot eI RSt ouerdosleB A e pts TEAE T ErOR | on

anal ysis. [jodfidtd MoRafe ERGARENRRidMBNy, HodRddr, inhBe 6a1t18a e thullibeRidaCt or
predictor using an MVP index (nvp flag) that identifies the MVP in the
candi dat e leneadingpictarampy &¢ ivFieiowaneseled. Pletnay ey componkot eanagh tha ][ yo
| Lo, $PeC! Lo ORI SAEL Oy RTGRY el BENCI ol bt iPRIRYC, ¥
specify t he T ocatY on"rx0, yb) 0 he 1 p-1 et uma samﬂé of” the candi date
bl ock rel atpradiction it Falik&iasliefHe Vidtireorapeidheinainothee vigncik Wh énter-predidtbmer

exanpl e, video encoder 20 may set nvp 11 flag] xO ][ yO ] to specify the
not i on vectefergpeedie patentishatkerpficy jreferences jhgy e sgnalghindhedequgnede | ocati on
(x0, yO of i LYg to the
top 1 511 | AR [ My AR St md 18 FADALERY redLRrchel Bl S
encoder 20 comytrusgdn propedscwhichghatdes fll¢xilyle ofdcridg ®if €l ifter-preeictioh iodimtsrect or
predi ct or indexlﬁaf list. . c, where x0, yO specify the location (x0, yO of
the top-1efMMh lcgamf%fea?est he candi date block relative to the top-Ieft

| uma sanpl 002 1HIE. Phoh e vali Ak 42hmMed 8PintRGIAR hredR tTRY PRIGEs SONBK&IE a
motion vector difference value (MWD). The MWD nay constitute the di fference
bet ween t hen Heleemelt afdtlGoh avedusratpd ediangprediottdtiiien actured atrdofféront vect or

for block 100. Video. encoder 20 may, signal .the th the MVP i ndex.
[ 01.43] Vi adembrubaERoTh Shis v s po i &b e Setltr b Gt e pcHS,
not i on vecldkickharStand8r £ e AhRAKkmPSIaNcaidR! FONRASHIO thPb-S@hfetdTRiewOr
exanpl e, video decoder 30 may receive an indication in a paranmeter set
(e.g., a pidtatienpeazideeation Tdds prepre)d) from ghduef the Bt fizrnesadtviion SV et t or

prediction_j o] et . oTh i i | e,
vi deo decoé%ﬁpﬁgﬁﬁgﬁgPéggﬁgg%%h&ggggg%@?g#%%@%mf%ﬁ§%$§%F%%Z%Qgﬁé%gﬁhen a
parti cul ar |¢gdacibume. ref erences a PPS having an enable tenporal nvp flag

equal to zero, the reference pictures in the reference picture nmenory may

be marked A8123hdndeexpmlaofiibrhicanifli Bn apdiavsrcase el aeilpignded to indicate

different hierarchical relationships between pictures, rather than different encoding
methodologies. In general, capital “B” frames are relatively higher in the prediction

hierarchy than lowercase “b” frames. FIG. 4 also illustrates variations in the prediction



[0144] If notion vector prediction is inplenmented, upon receiving bl ock
100, video decoder 30 may construct an MVP candidate list. Video decoder 30
may use twe mmas&shene di scussed above with respect toprerdseoenssder 20 to
construct the MVP WD 2012/ 145663PCT/ US20°#2/ 034508 38 candidate list. In
sone instances, video decoder 30 may performnotion vector scaling simlar
to that described above with respect to video encoder 20. For exanple, if a

moti on vect®raisheasiag gHtcaae devisliot shading. rdefha esaive aparod shading ¢haiie as

bl ock 100, J negi : > . based on
PCC distané%%ﬁwgghg?§2§§§% §%%g§ ff%ﬁ%g e ggﬁﬁg&gggg%ﬁ?gg?%giﬁﬁg%gandidate

i st. VidedhadegdeteshBidnmlatiideclaiite)y tiglgcappoopranate atdtframesve&1@r4 peedi ct or

for block 100 usi ved M/P. i.nd fl hat_identifies the M/P
ot he_candnaupBATE R SREUNE bR REE hatp Dol iR e TR Vect br
for bl ock Hhdd$adiotbRaMR ARS8 ¢8iMRde Mo f i Blel G toRaaengEal | Y

illustrates nerge node and notion vector prediction In a single view |t
shoul d be bntidreypbehtethen theshading ohthe dctromepanddhet-tiameandi dat e bl ocks
shown in FI are proyi ded,.f.or .purposes of exanmpl e onl nore, fewer, or
i 1erent BIALE R oG 28y A RBTECBre f IR Biefy e TR 4t or mat i on.
Accordi ng tpictaepagtitseBf hiphdran eHeSibdistidrehicAschgea6iild e debricaWeforedgndimede and
notion vector prediction can also be applied when nore than one viewis
coded ( suclpigares thafreyrelatively ipsyeriim dednerachy.pygeh hat hess pietusiseaiabvdys and

predictive ! I I I 0146]
ElG 6 | ARBEIRTRIGRGy SRl B (i Rieitlts Bfind B0aRe A Hhtur 0L
vect or pr edelatiarly iawamih thewhi@urchndA vipw &ler edan(sl aa, indaxctbatdhdigattothaspect s of
this disclosure, a videq coder (such as video.enﬁoder 28 or ,vi deo decoder

30) may scAFEPUNGHPYELRT oW FBTPERFI{IR S Uity Y N YISk ofderi lBdiges MY Rot i on

vect or * pr edinghiaf inGARdimabesb!agladazsis candi date bl ock”) to generate a
moti on vector predi'ctor 124 °(ny') for current block 126. Wiile FIG 6 is
descri bed \W125] degpeviantar, picties udetaodefer@@e pidturshonal deldecadedde®rrood t hat

t he techni of this di : i ed out.b iety of oth
i deo’ coderSeifGdiTy b RbA P oEg Sy R e L UG TR BIeTHEr cRaRE: based
codi ng uni tosdes WedexasaLimaed Bfat HREQES S LOIREED der dNdichi@nigosents iPd#7] 1 n the

exanple of FIG 6, candidate bl ock 122 spatially neighbors current block
126 in vi ewcessirpoiheher capl viow aver index) i, theapegicsonding) vaewk id 2osigral¢dat Hie

predi cted %%d(fnclﬁﬂes.nntion vector 1%% that .refers r.“points") to a
. . od1 O € Vigw compongents 101lows ascendln% OF3€T O € VICW Order .
predictive BI'ock® I'n Vi ew conponent zero fV|em1| . For ‘exanpl’e, notion

vector 120 ihdsed Ifalgel vipws htdriedented] thvn theGel o vedw belle? IndeRées conipefsey g£nce
picture in view zero (viewid 0). Current block 126 is also inter predicted
and i ncl udégnssgutaly,arderpgtspioiomn geiodp oppdss deavke fulliambegpbyigwso a

predi ctive (| [k, My e?%b%&m%le Qﬁﬁgﬁeg'\é’{(&%?% %ﬁtjrActecir {38 rrh 3 rsub BftsE&AMP! €,

the actual notion vector for current as a target picture in view

two (vi ew iwhid) stAhebnfornafte MYICe Theecke many pewitde eub(-iksersamsl thh) speclilo

2012/ 14566%& 1c/a'f{§1%so &1%3/1 Qe%ﬁg(e), a:;’egd on, for example, a service provided by a server, the
capacity, support, and capabilities of decoders of one or more clients, and/or the
preference of one or more clients. For example, a client might require only three views,
and there might be two scenarios. In one example, one client may require smooth
viewing experience and might prefer views with view_id values S0, S1, and S2, while
another other client may require view scalability and prefer views with view_id values
S0, S2, and S4. Note both of these sub-bitstreams can be decoded as independent MVC
bitstreams and can be supported simultancously.
[0127] FIG. 5 is a block diagram illustrating potential motion vector predictor
candidates when performing motion vector prediction (including merge mode). That is,

for block 100 currently being coded, motion information (e.g., a motion vector

comprising a horizontal component and a vertical component, motion vector indexes,



[0148] According to aspects of this disclosure, video decoder 30 may
generate notion vector predictor 124 for current block 126 using a scal ed
ver si on ovormtyassesect or 120. For exanpl e, vi deo decoderPC3USc®R/034508 €
nmotion vector 120 based on a difference i'n vi ew di stances between notion
vector 120 and the actual notion vector for current block 126. That is,

vi deo decoder .30 npy scal e ti.on vector, 120 based on a difference between
t he camer a Prgigtiongiiregiions, @t ?rdnf%@atl? fromy peighbarig Blecdgifet MedBopBockd (i n

the refer e'lﬁ?n%{&t&&re@)to }?I%HicFﬁa'BH'bHﬁ{ tfaﬁ‘foéiﬁgc@ﬂﬂ).tlﬁ%dﬁﬁi%ﬂj fbliye bl ock (in

the reference picture) for current block 126. Accordingly, video decoder 30
may scal e dinfepaatidanyasptidtehwithbco-docal@ibléek GOL miyealspbd wvedve ptedict bwiting used

for prediction) accordin di f.f erence. bet wee Vi eyw_conmponent
eferred t BTN BROERBE ToheEorRiaIat oo obe. B2 3tARaERE Y] ew
conponent N&feIdrAsk CORYintthe cAfEM I nfFRibh QBcYEFle@IctibRmBUEMEAllyDeoCk 126.
[0149] In an exanple, video decoder 30 may generate a scal ed notion vector

predi ct or freferred tubal@mias blotiok vedeioprdiliatpr candadpiest i on (1) shown below. "I Vi
ewhi st ance({gﬁ@ In ozmgg%aé‘rg]l sénleer\rl\lﬁo%iosli[ 9&1%%%&)?%’%&&12%@1 id\aﬂegvs\%)oi\%% %“191‘?;{ gyrkrlr%};t ison

equal to a erenc a Vview enc ure o

vect or 120 beed@tific¥/meivh @EMReintthg tidwiph vaster grellictvn {dp. Ovh@hératcgedatifg 6 ur e of
notion vector 120 (e.g., Viewd(TargetPic(nv)), and ViewDi stance(mny) is
equal to aMVPramsHeenpemgaahmade) divofior examplese diffeaeniapdidatay @appe not i on

vector predict.or - %ﬁg ' Vv ew f, atarget
pi cture of qérlfctq)l:tllﬁgg %@lglé gl}fg%l}llé%/lh%t e(r%@;é;lf e. g%n) Qﬁcgd\;llvi d airogletﬁﬁ%:%h%%)d%&
Accor di ngl ypdérmadyhidsntefyanjifferent deeof mbesreneeorpiradictoecanklidands ifemnporfoeinorg

predi ctor 124, RefPic Lgfrf bel ongs.to the new target view and the target
picture of mﬁsg?@ﬁd9e@§£>/r @ame&gdgotime%ﬂa@&@eﬁ}oe(w-), bel ongs to the

current Vi gyq29p1 dedfolh mdrBEmoaé ,‘%{1] &h %5?%191519} ¥ iBeEndBRE! QECHVARGL@o héQder

Ref Pi c(nmv), belongs to the view that the candi date notion vector points to,
and t he targemapimtialtyedgérnmoe wbichveaionrvet®is friarthempiicf meodtor redictogs t o t he

current v ot fsord 1ol e ¥iSe0, CRanes 0, TRY SSIRLAL S SutEeL et o

ew D( NewTang@tmhat\ineb iRk bf B8k of & md¥ion vector predictor candidates may be
unavailable due to, for example, the motion vector predictor candidate being intra-
coded, not yet coded, or non-existent (e.g., one or more of the motion vector predictor
candidates are located in another picture or slice). Video encoder 20 may construct a
motion vector predictor candidate list that includes each of the available motion vector
predictor candidate blocks.
[0130] After constructing the candidate list, video encoder 20 may select a motion
vector from the candidate list to be used as the motion vector for current block 100. In
some examples, video encoder 20 may select the motion vector from the candidate list
that best matches the motion vector for block 100. That is, video encoder 20 may select
the motion vector from the candidate list according to a rate distortion analysis.
[0131] Video encoder 20 may provide an indication that block 100 is encoded using
merge mode. For example, video encoder 20 may set a flag or other syntax element
indicating that the motion vector for block 100 is predicted using merge mode. In an
example, video encoder 20 may indicate that inter prediction parameters for block 100
are inferred from a motion vector predictor candidate by setting merge flag [x0][y0]. In
this example, the array indices x0, y0 may specify the location (x0, y0) of the top-left
luma sample of the prediction block relative to the top-left luma sample of the picture

(or slice).



(2) Viewl D(Candidate)-Viewd(Current) where ny' represents the scal ed
notion vector predictor for the current block, nmy represents the notion
vect or fowothe/waassdi dat e bl ock, View X NeWTarget) I s t hecriusawicossonent
referred to by the actual notion vector ¥or the current block, WO

2012/ 145663PCT/ US2012/ 034508 40 Viewl D (Current) I's the view conponent of

the current bl ock nd Viewl D (Candidate) is the view ¢ onent of the
candi date BPbL! nﬁ@%@l} %WWWIQ%& esﬁn%%er?%n%aw&r@segw@ h FIG 6, my'

represents ;i y%ﬁ@hf‘e%%@ﬁl'%%n&’ﬁ% FHonP LA Pk lfo@rlnl?éﬂft§ B0MmolbRG&ctdr? Gor MY

represents notion vect w D( NewTarget) is the view conponent
referred texbypleomige_ Meds@lfy(] 2dqy sycai me(n(angmgmm)dlda;e irdex wviewh acenpberent  of

cur et O R A SR (R S8L) ) S SH RRRBNED o8 4t or
vector preghhldr luhddamplaBIthOpcNRESHObI0ER Bl st 16 hdp et AGLlanc ONGe hal f
picture (or slice).
[0133] A video decoder (such as video decoder 30) may perform similar steps to
identify the appropriate merge candidate when decoding block 100. For example, video
decoder 30 may receive an indication the block 100 is predicted using merge mode. In
an example, video decoder 30 may receive merge flag [x0][y0], where (x0, y0) specify
the location of the top-left luma sample of the prediction block relative to the top-left
luma sample of the picture (or slice).
[0134] In addition, video decoder 30 may construct a merge candidate list. For
example, video decoder 30 may receive one or more syntax elements (e.g., flags)
indicating video blocks that are available for motion vector prediction. Video decoder
30 may construct a merge candidate list based on the received flags. According to some
examples, video decoder 30 may construct the merge candidate list (e.g.,

mergeCandList) according to the following sequence:

A, if availableFlagA, is equal to 1
B,, if availableFlagB, is equal to 1
By, if availableFlagB is equal to 1
Ay, if availableFlagA, is equal to 1
B.,, if availableFlagB, is equal to 1

A e

Col, if availableFlagCol is equal to 1

If several merging candidates have the same motion vectors and the same reference
indices, the merging candidates may be removed from the list.

[0135] Video decoder 30 may identify the appropriate merge candidate according to a
received index. For example, video decoder 30 may receive an index identifying the
merging candidate from which block 100 inherits its motion vector. In an example,
merge idx [x0][y0] may specify the merging candidate index, which identifies a picture
in merging candidate list and where x0, y0 specifies the location (x0, y0) of the top-left
luma sample of the prediction block relative to the top-left luma sample of the picture

(or slice).



di spl acenent conponent and the vertical displacenent conponent of notion
vector 120 by a factor of one half to produce notion vector predictor 124
for curren02bi2@k66326. [ 0151] The notion vector scal i ngpdedseeiesssos t h
respect to FIG 6 may be performed for b¥th nerging and notion vector
prediction. That I's, for exanple, video decoder 30 may scal e notion vector
120 before perging notion vector 120 vmth the notion_ information for

current bl ¢813 é@ Somg, exaeRlfe Vide drpdsr 30 mas gcle disdretiosovestsy PEUSR not i on
vector 120 b@ﬁ@ﬁ&@ﬁé ARG n R RGPS e EAR AL HHEK 8RB 1YA 149, EYVD)

according to a dif ence between notion vector predictor 124 and the
act ual not iesamplecwoh réspectcln tamporil maotionl@6tor poth@dr, Aghs notnn vectothe exanpl e

f FIG 6, d k.1 d t bl k d th
e vt ou PEARSRIARSs RRESARA%: A0Sk i M ST tpea mertre Bl TR S A o1
detai |l W t RerhfsiREbtatlon thdd3Re ﬁ?ed@dmfe%loc‘kl}@feﬁ@@% Egaﬁl%clphmg‘e %Iaﬁ‘-e Behlocated in

a different view conponent than the current bl ock. [0153 7 is anot her
concept ual Teitmgrveator fdrtbéQ%alt()l()hg’l@j’:‘@@padqr A6 meaycsceledhg mgtien westoraricdietor.or

predi ctor. or_ e n ect of this vi deo
coder (such e Xam@%’ nco ?er§8 ngay Sca 8%§?Ct%r03re%ﬁtsor§ ﬁlIa{ﬁ’refglsé%arl ty
not i on VeCTtl@d’saixfeQefdﬂMﬂcefp[dh!i’f’eas die&*@&feﬂcypmrbm bledkt 0. {1 86kin6 todmplagdi dat e
bl ock 132 (x', I%/; to generate notion vector predictor 134 gny ) for a
current bl dedeoxBeodek 3093)&:/aﬁﬁéﬂléelaamm@pmcbwrmzr%@ﬁq@ fenee i f f er ent

Vi ew 9°”p°\’k?ﬁre LDaR ngt[(galk_jl) ghl‘&gé‘ iR is d?é&%l X0 g}ta Sclll ARG sHhown and

descri bed respec may géner al er rred to as 1 nter-view
di sparity Wettbnpred'etﬁrdmasqdrcetu diffiersnce Wtivkeen EPGC distascedeswedntrte cmididute espect

Lo vt deo degoder 30 ok hehoHbd RUIEISLeng et Lhe Lechnigpes Rl (s’

other WO Z014{-14e0R3FEY W0 £34RO8urfkht reference picture (e.g., referred to by the
actual motion vector for block 100). After selecting the appropriate motion vector
predictor, video decoder 30 may merge the motion information associated with the
motion vector predictor with the motion information for block 100.
[0137] A similar process may be implemented by video encoder 20 and video decoder
30 to perform motion vector prediction for a current block of video data. For example,
video encoder 20 may initially determine which motion vectors from the motion vector
predictor candidates are available to be used as MVPs. Motion information from one or
more of the motion vector predictor candidates may be unavailable due to, for example,
the motion vector predictor candidate being intra-coded, not yet coded, or non-existent.
[0138] To determine which of the motion vector predictor candidates are available,
video encoder 20 may analyze each of the motion vector predictor candidates in turn
according to a predetermined priority based scheme. For example, for each motion
vector predictor candidate, video encoder 20 may determine whether the motion vector
predictor refers to the same reference picture as the actual motion vector for block 100.
If the motion vector predictor refers to the same reference picture, video encoder 20
may add the motion vector predictor candidate to an MVP candidate list. If the motion
vector predictor does not refer to the same reference picture, the motion vector predictor
may be scaled (e.g., scaled based on POC distances, as discussed above) before being
added to the MVP candidate list.
[0139] With respect to co-located block COL, if the co-located block includes more

than one motion vector predictor (e.g., COL is predicted as a B-frame), video encoder



processors, processing units, hardware-based coding units such as

encoder/ decoders (CODECs), and the like. [0154] In the exanple shown in
FIG 7, owodnat4eseBl ock 132 is |ocated in view conponentPCoris2¢izioswos d 1) .
Candi date block 132 is inter predicted alld includes notion vector 130 (ny)
that refers to a predictive block in view conponent zero (viewid 0). For
exanpl e, mytion vector 130 has a target picture in view one (viewid 1) and
a ref er enceOpnat istest pie ofithstermogal mqtiow vegtoppredisters é?&orf\g%&thmﬂ?@ list

co- ! ocat ed 4 i GAR LRked Gl k7 bR 0B aVRRoLRcIe£20 FATRARSRI hvo (Vi ew
id 2). As described in greater getall bel ow, 1 n sonme exanplfes, current

bl ock 136 melgcted tdnymbealamotaet weator potdiaior te ¢l mpti¢metctatpoehiytot trdidattelndti f i es a

block in a, fj reference, view.(view.id 1). That.is, for e l e, the
netoal mor MG SRSt T Sag! el Borer et A PR o b iew 1 wo
(viewid Zkvﬁ[h%l@&yséﬁ%gearﬁeﬂaslfegfeﬁ{f)@@al% _|ﬂaig.n AfE@WuRMe Qﬁé’ @Wdiddteist, 1N
ot her exanpl es, current bl ock may i nclTude an actual nofion vector that

i denti fi es vaddolcvedder A0 seryoatct emetiem gecter feam tha endiddtegyo barhget ap the f or
exanpl e, the actual notion vector r.current bl ock.136 has tar get

o cture i n B Rl PR B NP e bmPle S st D Ry e
zero (vi ewthdca)lidaRoaetich n@tor ace®@ling o ¥ eat aistRfi@dielyis. 134 (ny') may refer
to a block in a first reference view (viewid 1). In another exanple, a
second ot ilSH Eeest ensederi 20ty sigeal theysejecipgymotisnayectos PrcdigticusngeiaMY&e ond
reference vi L.eM | . : 4 tion

vect or pr e&%ﬁé&%%’a%@ﬂ%ﬁnﬁ%?%% ngﬁ‘?gﬁ fcg}r%[,l|cr€)fg1J r g%g eﬁs&%f( Erﬁn'g%in{égg@ect or

pr edi cti on.enémier 26 anplset mihd0 stapprd |l | rspeadt the nptedivettor pitdBtoraydeanl y be
generated if _a predi ct'vg bl ock in the cond refergnfcﬁlvi ew i s €téailable
for direct o fitdh Wik rEaredivdhe lopAomeR; YART | Praeit pt wdindt PL8°bI ock i n
the second chefigf€BRRK Y4 ISN I BYhL®pIPE Rlrhd 8Gnplf BF th@HATRLE In hitbtRerRALAPRL €r set
(such as a seguence paraneter seP (SPS) or picture parameter set (PPS)) or
sl i ce headerdecassondeat® dnayi sehmeprli efftg] b0JEKO 186spefifl 6 matmoordiongredotarhe

aspects of .this .disclqgsure i deo.decoder. rf interview di.sparity
moron vectoio St Eortii SmligrangBe satonro.ER ey hibopd bl i B
predi cti on.thd¥dnhidaRSNEK relfiveRs B tofRRE luia A8Ap RRFAISHicRE. MRtillRhbihad | Y
select a "target view' for current block 136. In general, the target view

i ncl udes t lssappledyideq ereopeiodkmaypet aupr tnflagl bk y@3ao spasify dhgemetieipicédy, t he
target view be the.tirst, reference v ew,(sho i n.Fl a jewid 1).
o Sther otsmBteehap e i FokpbE T EEC RIRIT, Dobb e BRELRY, shown

in FIG 7 asmplcathdeddlida®bloukt rethtiabavlc tdplEMama shipk@Teheatipl. es, the
second reference view may only be used as a target viewif a WO

2012/ 145663021 Y8dep1ocodor=fgmapalpe senceite ¢ easiop dretrhdifiseense ¥ene (MM ence
view is avai.ahlp hey Pcﬁlsgﬁl‘?éjtgfs%ﬁfgegé‘ﬁo%%ﬁx? Rfthd ﬂ%l]@cri ‘d%ﬁ%ﬂn%e%@driﬁéd?&or [0157]
I n sone exanples, video decoder may select the First reference View as
t he target aud éw actual aiokien vectamnfol block 1 Ddle¥Vidbecadeter 30 g wigel thetMVibhen

avai |l abl e, t.flg sg Pd eference view as the target view. The selection of
t he target Withethe \(/? “Yetermined, for exanple, based on the availability

of a predi Ghiasg \RLQLHRR R mBy REEART ST SRhE T §Q8NAhILRIotBAVJbE

reference index (ref idx) of current block 136 corresponds to the index of
t he pi ct ur docoatrainhblegk tifiag pmediootvicvter ptedukoroffot bentrde,gadcovdogogeriliinedy i s
added to the reference.picture |ist { curr.ent bl ock 13(%. T

receive an indication in a parameter set (e.g., a picture parametei set (PPS)) indicating

that motion vector prediction is enabled for one or more pictures. That is, in an

example, video decoder 30 may receive an enable temporal mvp flag in a PPS. When

a particular picture references a PPS having an enable temporal mvp flag equal to

zero, the reference pictures in the reference picture memory may be marked as "unused

for temporal motion vector prediction.”

[0144] If motion vector prediction is implemented, upon receiving block 100, video

decoder 30 may construct an MVP candidate list. Video decoder 30 may use the same

scheme discussed above with respect to video encoder 20 to construct the MVP



[0158] After selecting the target view, video decoder 30 may | ocate

candi date bl ock 132. In an exanple for purposes of illustration, assume the
upper - | efwol2oret4s@opl e of current block 136 is |ocated PETwSpM(zIOMses(or
slice) at coordinates (x, y). Video decoifer 30 may deternine co-located
coordi nates in vi ew conponent one for candidate block 132. In addition, in

some exanpl es geo decoder 30 may, adj ust the coordi nates based on
1

a
disparity isadidain it dn gome,insEinsem siico éFC%iﬁlf PRARY BRERRN MOEOP VPR (8 *r%nent
two) and t@ﬁm‘l’dr?éf"ﬂﬁ@ﬁ&%ﬂﬁw atfhve %ﬁ%%%@to%%‘%n@é{&&‘ﬂoc@BP&&%Yﬁle qpg) 132.
Accordingly, video decoder 30 nmay determ ne the coordinates for candidate
bl ock 132 mot(om veetph predw@rdect mot, refier 19 the s@mep rofyrercapistpar dstblockl H0s thee

exanpl es, di s arl be inc ed an in an SPS, PPS,
orr b henadroriony ERhpii R ek Roedyhiaslihud oRPOR: Eaideiy candi dat o
bl ock 132, decd@@d%‘&%91%fo?eobémg’acﬁféak@tﬁmvwbaﬂ&i@&t@ﬂlst13@1dfe@ﬂed‘o@61d3(ﬁﬁ‘ﬁa§ bl ock
132 based on a difference in view distances between notion vector 130 and
the actual idantifothevigpropriateanotiourvcetor ptﬂdmtfl’(f foglockrhed uslsg aydedved d&¥Bder 30
may scal e n vegtar 3 ffer lQcatign of a
camera usedmi ct furggt}tlahjte&ﬁ)l?gi ?%{Wﬁ oh(:ekC %Eatg Rdi d?fe%dfﬁoggﬁ?q@ﬂyand t he
predicti veﬂliﬂnog“elﬁelfa&rtheufdheﬁtve&bﬂfolﬁ bloz@ 108 uging thd eIV 8@ Licboiecdoalk i n the
target vi e . That is, video decoder 30 nmay scale disparity notion vector

130 (e.g., HLSI AEi 6aenﬁé%itmﬂluwtwgnﬁrgémdé rané MOGoB VEGAY PIagicBP™ imgsinglca
difference Ock gfé‘%&lﬁ‘%e ‘dhﬁe t88d79191{‘§1@&n&{%‘h‘%¥e&§9P{]ealc*?& CER<§1H&B bYo%ﬁ% 0 for

candidate b and t VI ew conponent VI ew. In an
exanpl e, vidEHG.deaopesvid fnayurgemroﬁ'emmplsoalyedlormtfetm edifforenpbleclsct or f or

a current block accqrding to t| on (3 s own bel Vi ewl D( Tar get)
- Vi ewt I c:urnﬂaéfrhe)useﬁ?g% EoHEd 1@?%@%51 TN %@?@é@ﬁé@fsa%
represent s 0Q;3 ke ths R d LR mdREERLEL Ad Ianﬁoﬂ O@ct&%récﬁ&ﬁonbéaﬂ%ll‘so my

represents the moti on vector for the ¢andi date bl ock, Vilewl D (Target) is
the view \Wappigl is6eaRETIIUSROISW 13608 (such as in MVC) In such instances,

motion vector predictors and predictive blocks may be located in different views than

block 100.

[0146] FIG. 6 is a conceptual diagram illustrating generating and scaling a motion
vector predictor in multiview coding. For example, according to aspects of this
disclosure, a video coder (such as video encoder 20 or video decoder 30) may scale a
disparity motion vector 120 (mv) from a disparity motion vector predictor candidate
block 122 ("candidate block") to generate a motion vector predictor 124 (mv') for
current block 126. While FIG. 6 is described with respect to video decoder 30, it should
be understood that the techniques of this disclosure may be carried out by a variety of
other video coders, including other processors, processing units, hardware-based coding
units such as encoder/decoders (CODECSs), and the like.

[0147] In the example of FIG. 6, candidate block 122 spatially neighbors current block
126 in view component two (view_id 2). Candidate block 122 is inter predicted and
includes motion vector 120 that refers (or "points") to a predictive block in view
component zero (view_id 0). For example, motion vector 120 has a target picture in
view two (view_id 2) and a reference picture in view zero (view_id 0). Current block
126 is also inter predicted and includes an actual motion vector (not shown) that refers
to a predictive block in view component one (view_id 1). That is, for example, the
actual motion vector for current block 126 has a target picture in view two (view_id 2)

and a reference block in view one (view _id 1).



43 conponent of the selected target view, ViewlD (Current) is the view
conponent of the current block, and View D(SecondReference) is the view
conponentwofotdhseaecond reference view (if avail abl e), &ou/US2012/034508

Vi ew D( Ref erence) is the view conponent ¥f the first reference view. In
sone exanples, ViewD (Target) mnus the Viem D (current) nmay be referred
to as a view distance of notion vect oképredj ctorcr?é34 whi | e

Vi ewl D( Sec oMt scating ORspRES O BMIBCIReNEr BidEe YeqodsT HEmAReRiada MASols t he
vi ew di st angg,p reHREerQ@fﬁcctu?fentlﬁQck HAlsihSa sdall Wk §h F HORGE FecRr 17BL 1 ON

vector predictor 134 is the difference between the target picture (viewid
1) and t he Foetwmaprlcevigdocdagpder G0insay dcdle2hotafn vwpotor A0 basetl on aphiffdicotwoin 134,
whil e the view.dj stance of notion ve r 0 i he .di fference between the
Carget  pi cOREIPER TR O TP YEior ArBrRhie a5iiel BREOn Vs PLRRb ot i on
vector 130.pdRY460%] ThROkWilsh &LEA30MABIcalednbtitth ®XRIMNDE bhdtdiohG differchide
represents either the scaled notion vector predictor 134 or the scaled
nmot i on vectbetwqsnélel eanmra logationdelpesrdnaigused tokthrehepredistipoblonk (inghsel ect ed
for the target view FKor ex i(f e first reference. vjiew.(viewid 1)
o sel sct ed gy EtuDger SRER g 1 el bl Plal R LB Bathe bt ot o
predi ctor bedurchforlc@t@seuks] 26DA R0rdvigtd,olidcbddcoddr 80inkdy( staleGdphritys t he vi ew
conponent referred to b(ﬁr notion vector predictor 134, ViemD (Current) is
the view compjonenretond 2@ {mg-cthe mtioa R catasbeing BradipsaiedistimerasreidiR)toias t he

Vi ew conpo ' ' y .

Vi owl O Rt o el YeiPech e Pitw GLRIGERATALEA ) ARLEMor PRTorcandidate i oy
id 1). Acchiatkn@lyndithe titve cemaomdne rftiovditoi by tht &tuadl, meniin va@otov éatcarept edi ct or
134 is notion VE tor 130 scaled by a factor of one (e.g., ny'= nyr 1- J).
That is, t %Pz ont al di spl acenent conponent and the vertical WD

2012/ 14566?[&?@‘] paQ %%I%é,&g&&dkcoder 30 may generate a scaled motion vector predictor

for a current block according to equation (1) shown below:

. [ Vz'etz'stance(mv')]
myv'=my

(1)

ViewDistance(mv)

where ViewDistance(mv) is equal to a difference between a view ID of a reference
picture of motion vector 120 (e.g., Viewld(RefPic(mv)) and a view ID of a target
picture of motion vector 120 (e.g., Viewld(TargetPic(mv)), and ViewDistance(mv’) is
equal to a difference between a view ID of a reference picture of motion vector
predictor 124 (e.g., Viewld(RefPic(mv’)) and a view ID of a target picture of motion
vector predictor 124 (e.g., Viewld(TargetPic(mv’)). Accordingly, in this example, the
reference picture of motion vector predictor 124, RefPic(mv’), belongs to the new target
view and the target picture of motion vector predictor 124, TargetPic(mv’), belongs to
the current view. Similarly, the reference picture of motion vector 120, RefPic(mv),
belongs to the view that the candidate motion vector points to, and the target picture of
motion vector 120, TargetPic(mv), belongs to the current view. Accordingly, video
decoder 30 may generate a scaled motion vector predictor according to equation (2)

below:

. [View[D(NewT arget)— Vz'ewlD(Current)] @)

myv'=my
ViewID(Candidate) —Viewld (Current)

where mv' represents the scaled motion vector predictor for the current block, mv

represents the motion vector for the candidate block, ViewID(NewTarget) is the view

component referred to by the actual motion vector for the current block,



vector 130 scaled by a factor of two (e.g., mv=ny ). That is, video
decoder 30 0 -1 may scale both the horizontal displacenent conponent and

t he vertiweal2ottimpieacenent conponent of notion vector 13@chysaoiasisos of two
to produce notion vector predictor 138 f¥ current block 136. [0163]
According to aspects of this disclosure, video decoder 30 may perform
simlar steps when perform ng notion vector predjction (e.g.,. generating an
M/P) . For exanifleurigredothg digaermpieniRf t@f‘eﬁé‘éﬁtnt {Opgf tV(Z?/‘iV Cagfidets) Ray be

the first rﬂgﬁ$@Qgﬁlg¥£&W0@M{eedﬁ/n&iqat%)bl&k the second reference view (view id
ifar

0). However, erence picture of the view conmponent containing a
predi cti ve [615¢ IAfpbying equagint (D)l tochke ¢xampdt indl&i. babh erchmsepsithessdsd of

inter-vi di ct] th di di ct . not Db d.
Accor di ngl YoM <EF Biseicit (8 it PIRFbPo VREiFhy s SR SPHPREE f or

exanmpl e, baseiimNetl Mg -aYad IhkRidv tdmBdncat REGFHIGH by endoaGkcRPULHr a
predeterm ned selection algorithm [0164] If a predictive block for current

bl ock 136 i/gewdt(Carrand) abthe vicw paumpaent dfourrgintdeck 136 end VieedDredidtéd)on in
either the.first referenc i.e vi.ew,id,1), or the second reference view
Ot ow i oy R es CrBRERE ot smAlab it rr Melbraife I SRR Bl LGR e on "

at | east OIFI@r £dhétidnvector 9eddidtsr BMak hvbibf vestbdEX) deradera fa&onaforelaftt t he
reference view that includes the predictive block associated with the

actual notion vector(fo? \qurtent block 136.,,0165], Aft.e l.ect.ing a target
O MR P om 5 TN ARk R b AR Ad s SBLES S, 2,
respect to nmerge node. For exanple, video decoder 30 may | ocate candi date

bl ock 132. dispitceinsnt congeocrdanddervedicatrdisp detrmenticompoment of mbedn gavordi2at es
in view conponent one for.candjdate block 132.. In ition, .in.s

exanp! 5. Oy ddeUHE LTG0 MRFEA RO FREOBR BT e Lrsa S8 WA spar 1y
bet ween t h?ol’ﬂ?"fh‘é%ﬂ%ﬁiﬂ%&o?ﬁca@iﬁ% A8IbEY R4tk rdsPBot(t IFe. @Qﬂ?% ?Bﬁfoﬁn\{&) and

t he vi ew conponent of candi date bl ock (view conponent one) 132. [0166] In

addi tion, détlmth heeging agd wation dedter ybdictiont 3bhat 18, Becxavpledede@deavdyr Hkal e
nmoti on vector 130 fqor candi | ock 132 based on di.f.ference in canmera
oearton orvy SRirs i onS ROt 32 BBl E e PR R 4 2 Pl eRE B Bung at o

bl ock 132 amdrhiteonfoeelirédnt BRCRI106 KIf &otited ek &fiple i@k deb3Ber(3®. Hay sdalte
predictive block in the target view). That is, video decoder 30 nay scal e

di sparity mstiogryegerd 2 bafgr qaéculptingtapotips Yestor défdarercetglusd Midayageerding

Pt ot onke BSRROGL LR TSR BN LTS L

t he target cuirewt.block 126.
[0152] As shown in the example of FIG. 6, candidate block 122 and current block 126
may be located in the same view component. However, in other examples, as described
in greater detail with respect to FIGS. 7 and 8, the candidate block may be located in a
different view component than the current block.
[0153] FIG. 7 is another conceptual diagram illustrating generating and scaling a
motion vector predictor. For example, according to aspects of this disclosure, a video
coder (such as video encoder 20 or video decoder 30) may scale a disparity motion
vector 130 (mv) from a disparity motion vector predictor candidate block 132 (x', y') to
generate motion vector predictor 134 (mv') for a current block 136 (x, y), where
candidate block 132 belongs to a different view component than current block 136.
Accordingly, the process shown and described with respect to FIG. 7 may generally be
referred to as inter-view disparity motion vector prediction. While FIG. 7 is described
with respect to video decoder 30, it should be understood that the techniques of this

disclosure may be carried out by a variety of other video coders, including other



WO 2012/ 145663PCT/ US2012/ 034508 45 In sone exanpl es, video decoder 30 may
perform notion vector predictor scaling using equation (2) above. In other
exanpl es,waxotkeisdeBbed with respect to FIG 8 bel ow, noPCONSI@ERI84508

predi ctor scaling may be expanded to other views. [0167] Video decoder 30
may add candi date bl ock 132 to a candidate |ist when perform' ng nmerge node

and/ or notion vector prediction (described, for exanp W th respect to
FIG 5 abo@é(}cesw&@mﬂewgl&@lﬂés%aééwgredw%@%hr&ﬁ %ﬁSégszh%@eneaﬁiFd/daa? rso| ock may

be added tQCbﬁdE?tdnﬁrfhé’f?&t or predictor candidate list (e.g., for either
mer ge node or on vector prediction with an MP) in a variety of ways.

For exanpl ¢0154] de thcdeengrsha@nmay1Gohstndidte bloek dandi Idedted Ingewby | ocati ng

At RN I RN NI I s S

IAI) | a:/?l Lsglvle&;%fg% aﬂés? (Scﬁef{g@ﬂgashtg alprédlcltﬁ% blbdk @AW 8bhpEHATR0 (Wewddal). to 1 5.
For example, motion vector 130 has a target picture in view one (view_id 1) and a
reference picture in view zero (view_id 0). Current block 136 is co-located with
candidate block 132 and located in view component two (view_id 2). As described in
greater detail below, in some examples, current block 136 may include an actual motion
vector (not shown) that identifies a block in a first reference view (view_id 1). That is,
for example, the actual motion vector for current block 136 has a target picture in view
two (view_id 2) and may have a reference block in view one (view _id 1). In other
examples, current block may include an actual motion vector that identifies a block in
second reference view (view_id 0). That is, for example, the actual motion vector for
current block 136 has a target picture in view two (view_id 2) and a may have a
reference block in view zero (view_id 0). Accordingly, motion vector predictor 134
(mv') may refer to a block in a first reference view (view_id 1). In another example, a
second motion vector predictor 138 (mv’”) may refer to a block in a second reference
view (view_id 0).
[0155] In some examples, the second motion vector predictor 138 may not be available
for purposes of motion vector prediction. For example, the second motion vector
predictor 138 may only be generated if a predictive block in the second reference view
is available for direct inter-view prediction. The availability of a predictive block in the
second reference view may be specified, for example, in a parameter set (such as a
sequence parameter set (SPS) or picture parameter set (PPS)) or slice header associated
with current block 136.
[0156] According to the aspects of this disclosure, video decoder may perform inter-
view disparity motion vector prediction using merge mode or using motion vector
prediction. With respect to merge mode, video decoder 30 may initially select a "target
view" for current block 136. In general, the target view includes the predictive block
for current block 136. In some examples, the target view may be the first reference
view (shown in FIG. 7 as view_id 1). In other examples, the target view may be the
second reference view (shown in FIG. 7 as view_id 0). As noted above, however, in

some examples, the second reference view may only be used as a target view if a



6. B2, if availableFlagB2 is equal to 1 7. Col, if avail abl eFlagCol is
equal to 1 where V represents candi date bl ock 132. In other exanples,
candi dat ewbl2ocki43@2 nmay be | ocated and added to the canaicadatseoikios4sos n any
other position of the candidate |list. [0%68] FIG 8 is another concept ual
diagramillustrating generating and scaling a notion vector predictor,

according to aspects aof this djsc¢losure. For exanple, according to_ aspects
of this di §é€fd6%ttyre§>flocéf 19#%%%%%@ CIENCH VRS w@%&%&e& %%@uawosw teo
decoder 30),{BYicSS3b&cBodi SParity notion vector 140 (ny) froma disparity

noti on vector predictor candidate block 142 to generate notion vector
predi ct or 16157] dy 'sdmé exangpleyvidentdebddec RO ind§ schattehe fichnefedatevibivas khel 42

bel ongs to a dif.ferent view conponent than current block 146. ile FIG 8
s descr! bagtediviny ELpat SepIRTUECatsa G S i BB st ood t hat
the techni qu@ndetfetdits vilWSHItRSHFE FRW. DEhCRILHSH o OUE tRYctdid@aQte Of ot her
vi deo coders, including other processors, processing units, hardware-based

codi ng uni Wdstesmiied afor exsmanlerbaskscertbe sv¢iBODETST 2 pradirtiviadldcklead/of 8169] The
exanpl e shown, in Fl expands. the.nmotion vector pr.ediction sho nd
Goacri bea sl Prlistop Rp BB nbY SRt cRel Bl PRt ek P PE

three vi ewgorrk@onéx@nht trdcasf $id@idturctofdafmingthe itblatbodhl Aeke thiat | S
| ocated in view conponent two (view id 2). Candidate block 142 is inter
predi ct ed &#YW.ifluadderbio;tharajereresrpiatuty lishef oot bloskd3eCT/ US2012/ 034508

46 (my) {31 4Tata L0 et 6L K8, DI RSKL A b6 IS ATBRNE N ARSI oW |

1). For exanp not 1 on as a targef picture rn view tw (view
id 2) and d32elesreaaepd tirpugposes ofiibustanen,(agsene thd upper-1Eidurentanyplook 146 is

co-located with candjdate bl qck 142 and | ocated in view copponent three
(view id SFUMPEPIOK f&%d%_ eg % 8 PEGpe LS gy %tﬁP%rdH}aEeél(ﬁs)ﬁr i drsaldecoder
30, may sel aptmd ddlriihe o-RbOLoSHIRRN I MRttt i gRAMRIL 26T O

(viewid 0). For exanple, the target view generally includes the predictive
bl ock for dd2r éneddities kn sdrfic ¢enpbéscvidee demmdtalhinayg adjioet the eahirdintee bidedck i s

o e SRR B LR, AU e B Gek Lot Cur sy B ock

sel ect the ahfkicd/iERTemMPOESL YT Eadamtd B18cK GG Eordp&Wnt one) 132. Accordingly,
video decoder 30 may determine the coordinates for candidate block 132 as (x', y'),
where (x', y',) = (x, y) + disparity. In some examples, the disparity may be included
and/or calculated in an SPS, PPS, slice header, CU syntax, and/or PU syntax.
[0159] After locating candidate block 132, video decoder 30 may scale motion vector
130 for candidate block 132 based on a difference in view distances between motion
vector 130 and the actual motion vector for current block 136. That is, video decoder
30 may scale motion vector 130 based on a difference in camera location of a camera
used to capture the predictive block for candidate block 132 and the predictive block for
current block 136 (e.g., the predictive block in the target view). That is, video decoder
30 may scale disparity motion vector 130 (e.g., the motion vector being used for
prediction) according to a difference between the view component referred to by motion
vector 130 for candidate block 132 and the view component of the target view.
[0160] In an example, video decoder 30 may generate a scaled motion vector predictor

for a current block according to equation (3) shown below:

' = m ( ViewID(Target) — ViewID(Current) ] 3)

N
ViewID(SecondReference) — Viewld (Reference)

where mv' represents the scaled motion vector predictor for the current block, mv

represents the motion vector for the candidate block, ViewID(Target) is the view



[0171] After selecting the target view, video decoder 30 may | ocate

candi date bl ock 142. For exanple, assum ng the upper-left |uma sanple of
current bWwocki2lseeBs | ocated in a picture (or slice) atpcoarsdiinasesss (X, Y)
in view conponent three, video decoder 30 may deternine co-located

coordi nates in view conmponent two for candidate block 142. In addition, as
not ed above, video g coder go may .adj ust the coor.di nhates based on

di sparity empeRst ohthepelsgicd Gpenasyt, IBewi et i DR 1o eonRensHt *idAponent

t hree) and ' SHP; j i UFRANG wo) 142.
[0172] Aftgpﬁiglg\?éﬁﬂhg ca%g)i? ggegé%a?%{bgb%}zs tf\i/)él g%{é] ‘%\leﬂc??d%erft 30 mag(g I}sclf:al e

not i on vectreferchd®vicor(ifcamdadelt endlVivekD (R Zerbase o tbe vewdidnipementad thanfisst ew

di stances between notion vector 14Q,an he act.ual don vectar fo
curront bl ORETABYIOTh AR oS UGS daguisrivgs? S e R BT Ghreghe 130
based on a rgicht@ILNCGEViER JEAMRE Bf hididh kORoOfredicr MBS aviiked to capture the
predi ctive block for candi date block 142 and the predictive bl ock for

current bl dékviiuBedoedBeferene minesll GrilP&Rdpretde) nytigacicaedéa asthewlew That i s,
vi deo decoder. 30 scal e dj i tion,vector.140 (e.qg., t j on
vocror i s o brids Sedoll RD L, BRI RRaKERLe ol fecbrprt ol P, O

Vi ew conponetit difffrefdeedtwenhlic fmidt pletuweciow A0 ah@thcasftdimdabpetbock 142 and
the view conponent of the target view (viewid Q). [0173] In _an exanple,
vi deo decodEewapl Hedf mptioavaeter aredicirdd4nhilothe vy Bistapeeel meiden Yestorg

Ut ew DTt 1) OFENN YRR O BRI R e sr g™ viow o
( Ref er ence)vietveicelrof mateprvesent 30.t he scal ed notion vector predictor for the
Vi ew D (ThiD B3t ROPABE GGHog 6hgBAETRBIIS e Ton7 e+ EpEPeR e s B e D
(Current) ingotfdA& e¥iof PraRIRABAR: 11 schldg motion vector predictor 138, depending on

which view component is selected for the target view. For example, if the first

reference view (view _id 1) is selected as the target view, mv’ represents the scaled

motion vector predictor 134, mv represents motion vector 130, ViewID(Target) is the

view component referred to by motion vector predictor 134, ViewID(Current) is the

view component of current block 136, ViewID(SecondReference) is the view component

of the second reference view (view id 0), and ViewID(Reference) is the view

component of the first reference view (view_id 1). Accordingly, in the example shown

in FIG. 7, motion vector predictor 134 is motion vector 130 scaled by a factor of one

(e.g., mv'= mv[ 0 j ). That is, the horizontal displacement component and the vertical

displacement component of motion vector 130 may be the same as the horizontal
displacement component and the vertical displacement component of motion vector
predictor 134.

[0162] Alternatively, if the second reference view (view_id 0) is selected for the target
view, mv’ represents the scaled motion vector predictor 138, mv represents motion
vector 130, ViewID(Target) is the view component referred to by motion vector
predictor 138, ViewID(Current) is the view component of current block 136,
ViewID(SecondReference) is the view component of the second reference view (view_id
0)), and ViewID(Reference) is the view component of the first reference view (view_id

). Accordingly, in the example shown in FIG. 7, motion vector predictor 138 is motion
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Vi e D( SecondRef erence) is the view conponent of the second reference view
(i f avai lwbl2e)2/14a68d Vi ewl D( Ref erence) is the view conpomemtused12:0Besos i r st
reference view. In some exanples, View D¥'Third) minus the View D (current)
may be referred to as a view di stance of notion vector predictor 144, while
Vi ewml D( SecondRef erence) m nus Vi ew D( Ref erenc may be referred to as the

d t 4
et S5ERET SR AL of AR e o Lo ThE ) oML BGeaer Lon,

0) and the reference picture (viewid 3) of notion vector predictor 144,
whi | e t he wayscdlicdotinibe hofizanttlidmplacewtorcotpOnes antl¢haticfifiey displrctratnieen t he

t ar get plcture Vi e nd e refere |ct view id 2) of m)tlon
vector ha0-0rGeey Shafigt ke tBELGh ST S Ruthich seich Yok Pepleghion)
represents 139%15@@@%1{3@1@1%1 vector predictor 144. For exanple, Vi eva D
(Third) is the third reference view (viewid 0), my' represents the scal ed

mot i on vect B3 rAegprsing torsaccts gl thé@#@kéhﬁs“ﬁﬁ@ Henpdowdd may padorm similar
Vi e D( Cu
Vi gwl B((Se(r:{)ngégwfh gﬁg%%%mhéwioﬁgggggw re&’cn&%’{] ge oéentg %gﬁég%mpr eference vi ew

(view id 1exaapid, Mdeowiddot BeFtemencsdgct nSargmlwewhleDm@rbenhe Bifst tdfigefider St
reference view (view id 2). Accordingly, in the exanple shgwn | n FIG 8,
moti on vect'&W pPrediidtlypr ?bwwdﬁeﬁerf‘eﬁe viset Giew Ad 0k cpwev eyl & refgicpes  of

three (e.g §)|]__) &’iﬁ)é 8@5‘%‘2?‘8 §2@égnez{%t3@ﬁtalhﬁlg a8 AEGIBAEFor 3rre®Block is not

2012/ 14566
available for purposes of inter-view prediction, the corresponding predictor may not be

used. Accordingly, the selection of the target view may be determined, for example,
based on the availability of a predictive block and/or a predetermined selection
algorithm.

[0164] If a predictive block for current block 136 is not available to be used for direct
inter-view prediction in either the first reference view (view_id 1) or the second
reference view (view_id 0), video decoder 30 may not perform motion vector
prediction. If at least on predictive block is available, video decoder 30 may select the
reference view that includes the predictive block associated with the actual motion
vector for current block 136.

[0165] After selecting a target view, video decoder 30 may then repeat the steps
described above with respect to merge mode. For example, video decoder 30 may
locate candidate block 132. That is, video decoder 30 may determine co-located
coordinates in view component one for candidate block 132. In addition, in some
examples, video decoder 30 may adjust the coordinates based on a disparity between the
view component of current block 136 (view component two) and the view component of
candidate block (view component one) 132.

[0166] In addition, after locating candidate block 132, video decoder 30 may scale
motion vector 130 for candidate block 132 based on a difference in camera location of a
camera used to capture the predictive block for candidate block 132 and the predictive
block for current block 136 (e.g., the predictive block in the target view). That is, video
decoder 30 may scale disparity motion vector 130 (e.g., the motion vector being used
for prediction) according to a difference between the view component referred to by

motion vector 130 for candidate block 132 and the view component of the target view.



[0177] According to the exanple nethod shown in FIG 9, a video coder may
identify a first block of video data in a first view, where the first bl ock
of video wetaizws@3soci ated with a first disparity noti @eoTasetien34s860). For
exanpl e, the notion vector for the first®block of video data may be a
disparity notion vector that identifies a reference block in another view
conponent. The video coder may then determ ne whether a second notion
vector assd@ ﬁ%ﬁl%aanlﬁﬁ,éflcﬁeeéismﬁebﬁ%ewwfemat?tleatvactpgpradmcgﬁaarhnxgw%t i on

vector (162)uaddZPlnokt, hh@th@re&%ﬂ-%lé@&é RRARGNRE FeSpddPlo BICHRIRARW,LY MOt on
vector (the NO branch of step 162), the video coder nmay identify’a

di ff er ent mmiticnrveviec pedigeresdalotgomayxbnchipdadel to by vichsat is, according to
sonme aspect hi s . di sclgsure he abj L.i t use a.dispari not i on
vector (e, 4016 N g aoRER Rl it liep S RurbERE Vih Fon vect or
(e. 9., the 3a60mHds MiEOMoNESTP6r mYMGIVICRR pPQREAN (ARCHBRY, YSCE@mplS wath

tenporal notion vector) may be disabled. I'n such instances, the video coder
may i dent i frgspeetdo il st abaye). ofcepsding ito aspediephthiutisslasuralshedidae blockseay f or

pur poses of ipn.vector predicti.on. 1 1T the second mption vector is
i opar i ¢ AR Elh HEEbBon Pocie GO sttt e 3RS MAR of ccer " oy
scal e the fhdtih veblor prediction @fithth &P LAl @ardetyof Wways. VIRgteRimpleedides or for the

second notion vector (166). For exanple, according to aspects of this
di scl osur e degaisr §9 guy copHpict theyardidate listhy lopatay meee s10dg setdidateso gener at e

t he di spar iatcélorgﬁgitt(gg]exagft}%‘g{nﬁgglfeqliwct or based on differences in view

di stances assocCi Irst disparity notion vector and the second
not i on vector1 That. is,.1 f'?ln lsome.exa%I es, t he video coder may scal e the
motion vect or l'pr 8¢ttt ablsF g he SGIB8HA bl ock based on canera | ocations. For

exanpl e, the yi deorgRdeinidysIssaluthg second notion vector according to a
difference in view identifiers as shown and described with respect to FIGS.

6-8. [0180] The Bi.dewvadablerlagByistches tedde prediction data for the second
bl ock using the ggglta H%Eﬁl%@{ﬁ%éﬂil&gﬁedi ctor (168). For exanple, the
t Iction

vi deo coder nmay cdde e pre ata for the second bl ock using merge
mode or usi ng5.moAj,aNavedlableFlapAgdh egublans.] For nerge node, the video coder may
directly code the prediction data faor the second bl ock using the scal ed
second not i on®veBrat2y3tablelegh: isegralddti on vect or prediction, the video

coder may code tb&l,W%ﬁl@&liﬁ&%@cﬁtiéeilﬁ[totlhe second bl ock by generating an
e

WD. The MWD may I ncl ude t I fference between the first notion vector and
t he scal ed second notion vector. [0181] It should al so be understood that

t he steps stiewVagshcshasorantiddtewilddi 132 peothet exaniples, Saralidatpblovk UEmag nerel y
one exanpl %p That is, the steps of the nethod of FIG

, 9 WO :

2012/ 1456630dagatsdznd 2deahindhe adiailist 51 aieagResitiop obtharapdidptsdistin t he
order sho i , B! : I\ ﬁltgeaos may be
per for rredm?iod%ég? §LFEIg %an%ggf E&E&%%ﬁgﬂ%rhgqnﬁwgé@g%%%ﬁ r éitsig%lg generating a
not i on vecmnwtigonedioc pedidtiorpmcardmpokaspertaoftthisfdesobostirev i Fowek draple saccomdiment

bl ock. For exa a video coder

(such as vi'd @%ngtlﬁ g@&@? lgég%}}r}g\f’;[ Y(ig%)sggig%)é@?ﬁ %’%‘?lh?s%%{cgg!@fq@u‘{rg’%(?r@Fo tion
vect or 180 30Mhy &8 Aish&ily hHonREIPN4Y BRY PlroRaefiifati®f meaa chadre
predictor candidate block 142 to generate motion vector predictor 144 (mv') for a
current block 146, where candidate block 142 belongs to a different view component
than current block 146. While FIG. 8 is described with respect to video decoder 30, it
should be understood that the techniques of this disclosure may be carried out by a
variety of other video coders, including other processors, processing units, hardware-
based coding units such as encoder/decoders (CODECs), and the like.
[0169] The example shown in FIG. 8 expands the motion vector prediction shown and
described with respect to FIG. 7 to an environment that includes more than three views.

For example, as shown in FIG. 8, candidate block 142 is located in view component two

(view_id 2). Candidate block 142 is inter predicted and includes motion vector 140



bl ock 182 to generate notion vector predictor 184 (ny') for a current bl ock
186, where candi date bl ock 182 belongs to a different view conponent than
current bvocki2l@8w3Wiile FIG 10 is described w th respect/useoiosssos decoder
30, it should be understood that the techni ques of this disclosure may be
carried out by a variety of other video coders, including other processors,

processing units ar dwar e- pbased codi ng units such as encoder/decoders

( CODECs), &Ry Eh%érq?qr&&% a prsdptye ggocg WY Gempoaent pae (dgwr idnl)- BPHBIRMMBS i s
| ocated in i ' Mo NEW R di, dat [ ted
| vi ow comam o RS Ko P E RO 1 A e b P
predi ct ed amov ome(vihesd bt Coment dbdaokr] 4680cd-ghtet Ivath qaeflidats Warkal48raedi ct i ve

block in a different tenporal |ocation within the same view conponent. That
is, in thel%%f‘éer‘?ﬁflé”%‘b‘i’ﬁﬂ&?nr‘?n{:ﬁhﬁe (T(S’,Wiﬂ)ﬁon vector 180 identifies a

predi cti ve [§] 7@K\ dcBrddndPloGlispcds draMisigschosiRf ¢lienascddBt X madyabettaQares | abl e |
(ref idx ='i). [0184] Assune the upper-left |luma sanple of current block
186 i s | ocaiedfarpurenitdeck o(asvieyt Feraporgnt soodewiaidds. Fet swampld, deo decoder
30 may | ocate candidat e, bl g 182 by..det I H.Ng co-]ocat cogrdinates in
v ew compondar 36t soRuftne s iR iR PSR AGRE BEE BaEPRG o
decoder 30 contindel 18 prddi@ive dlocttiinat Bseroficw agfdiced gichikgakd drbdseed on a

di sparity between the view conponent of current bl ock ‘186@£)Vi ewid 1) and
the view c&ifssdeneurent blagkil Haisdogtestiv atBod refprsies o) VicacibPdivigPy, vi deo
decoder 30 ' - ' lidat.e block 182 as (x',
y'), where dgg%,eggb ,ﬁgawzs%%tn%hq@qrg%pa%ﬁeﬂ Q%trqgg%gréet e;<a'rrp| es, the disparity
may be i ncl[obA] At selectog) theltaage didw) vadeoSRSdPBEmagl locee beanddtiate b6tk synt ax,
and/ or PU syntax. [0185] According to pects of this disclaosure, video
decoder 30 Ity FPh&iH @ﬁéﬂplﬂtlﬁ%gwé%e?relﬁgiumﬁa@%plafof AR TBHFE QBN fogtobe ng
used for pyfRRRES Py s‘PiE@)dalt%br‘a{hatést,g?ﬁlexFi@xlv1cp€1?oﬂé?1tt%ﬂe@@?dé%de%’de%f)or a
motion vector includes & reference prcture list, an index into the

ref erence piaytdetemincsto-locgteéro@dinttes asvicefcongopentawh dor codidate ddenpldlent

ol ct ur o1 1 45 BudiFGTHS RS apots. MafoidetelRi o BRY o st eREH Mhiss bRl i ot ur e
list (e.g. didphsity BtwedthOowly dRsoneht FRAIBERIUIGK 148I$1XECInkRONEMIhRB} and
reference picture list is list t (which may correspond to any of list 0, WO
2012/ 14566 3RCTFYSRODRNOB 0608 d5dt¢ bleek (vicw compgneng jwo)Adgor ding to the

exanpl e Sh%‘ﬁz‘(lj'}x elr%ca io%c R4 L0h %88 ﬁ.ﬂ, V:ll e(()) dfeoord ?ga%adas%a etr)rllo 1%l1<1 Vlc'st%r may
identify a‘predictive P&k I a preture ocat®d rn VPew conponenf zero
(view id 0)4ba dagdidaRBlockaldaeagdd dnddidfeebnde fredicwdist@idabetiveen moeg or di ng
to aspects of this disclosure, video decoder 30 may identify a co-|ocated
predi cti ve VBFOE k4G ¥rd the pstaptmefiiicyectos 6or; W“teﬁbblg%iﬁbi@- i That isnxidgp decodsr cur r ent
bl ock 186. St i.Gh{ I - ndi d the
predictive 3%5' 0ck™" %rﬁég[gorn%gﬁrg?%g%egé)g%hméf/fg{e?ﬁegﬂgggﬁghtqg%%%gfj‘ll%(g)rélg% on, but
ar e | ocat edis¢dtopiaptuns the poddidtive bilvdkffer eamtdidateshisck [421:8@]thé predivtiex Alvpk éor | f
the identified predictive bl ock faor current block. 186 corresponds to the
j-th ref eréﬁ%ﬂt&m A8 (8- hfePTFUCRY GoEk [y 1Bf (rgetvigy)- (PR, YifeD SxroReint

picture, Vi3geR,ydeeRIBAR MBHoPI&UAU0l DS, HRF REERCE R B (&S fordx) for
current block 186 as |, and video decoder 30 nay set notion vector
predi ct or Pp8Alittmn) hecosding tovadlifieranse hetwicom theegew cohmenfvdorai tadlyymotidindeo

decoder 30 effectively re- he I ef i ndex f t hl.ock 186
From rer 1 aent 14 PErdEBRG A7 i R ot o e et Tin B4 e

notion vectyyr predictor 184 for current block 186 has the sanme reference

picture list, horizontal conponent, and vertical conponent as candi date

bl ock 182, [Abiddveen cxdreplppitidendogederald maeginetatt 2 1Birdriaptégnsvactorprrsigtor h

reference l%rcai é’l{r?enkﬂlo{&iggccroﬁiﬁg ?ongqglaﬁbftﬁﬂrsﬁo+ﬁg%lb rather than the i-th
erere

reference picture in ence prcture I'is .“T0187] According to
aspects of this discl@sure,pLpenE $Xpmisec,Ag0 degoder may al so scale
moti on vector predirebor—184: exanpte, 1 Te—pie -ae cont(4l ni ng the

i dentified predictive \BIadR(Fspre PR bl U BEET Aot [ nl uded in t he
reference RiGtUEE: lhalorhy X isda0s deROUEL S0 TRl AEML Lo dhy BRSO, Pi cture
that is cl0sest i'n the Teference prcture LR E. n sone exanples, if two
pi ctures haygedcdBthé Badtiodlvedtanfee thetcandibigte Plctk UV RnwED Wt isge bieey | denti fi ed
predictive block for current block 186, video decoder 30 may sel ect the

pi cture t hapmpenent gk the thizd raherepgectieny o/ i6WHP &iuarany it therde compencn gbthgs t he
second picture. Assune for purposes of explanation that the identified
picture has a reference index of k. In this exanple, video decoder 30 may
then predict the reference index of notion vector predictor 184 as k, and
vi deo decoder 30 may scal e notion vector predictor 184 based on a
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WO 2012/ 145663PCT/ US2012/ 034508 51 predictor 184, video decoder 30 may
generate the notion vector for current block 186 using an MVD. Mbdtion
vect or prwoi2et¥ascesay use the sane process. | n anot her examske2/09d5p$
respect to nmotion vector prediction, if ¥ predictive block for current

bl ock 186 cannot be |ocated (identified as being |ocated at reference index

| above), video decoder 30 nmay no erform merge node or tion vector
predi ction Cflﬁﬁnté{?ﬁfﬁ%mﬁ{ 516%426%8@?5}‘!@?%&?”0%1,5 tgefleﬁ@frcomgﬁe@ thergeomst i on

vector predj j AL e NEY] : di ctor
a4 onavai Top e [ oLA e R R e i bRl e BB o

candi dat e Iréfstenfovicperlhoome ngpmples)dievold T aind) omustitel lbawiidctoengpmagibet i on
(descri bed, ord§$a l.e, mﬂth rg%ﬁﬁgt to FIG@ 5 ﬁggxgél According to
aspects of "THl'§ ﬁ;‘ﬁgﬁfgimfﬁﬁ Evﬁﬂg%@f_ﬁﬁﬁ y ‘b&%added to the notion
vector predigt oy s&ndreatencd)inghud ?ie%lD(l_fe%reﬁz‘ée? RRK TBEQEIRIS BE vIEE i ON

vector prediction with an WP) in a variety of ways. For exanple, video

decoder 30 disggnce ohsrotige veethiel Wankdiad st telvigy disianpoeampien vesttindedieter 144
according to bl IS

socarc 1 ooy Ll SR SHOBMISgogd LR SR a2 Lo 2
1 4. Bo, i f(viewald HlifeidtagBRctos pRditedr 149, While the view distance of motion vector

140 is the difference between the target picture (view_id 1) and the reference picture

(view_id 2) of motion vector 140.

[0174] Applying equation (3) to the example in FIG. 8, mv’ represents the scaled

motion vector predictor 144. For example, ViewID(Third) is the third reference view

(view_id 0), mv’ represents the scaled motion vector predictor 144, mv represents

motion vector 140, ViewID(Current) is the view component of current block 146,

ViewID(SecondReference) is the view component of the second reference view (view_id

1), and ViewID(Reference) is the view component of the first reference view (view _id

2). Accordingly, in the example shown in FIG. 8, motion vector predictor 144 is motion

3
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vector 140 scaled by a factor of three (e.g., mv'= mv[ j). That is, video decoder 30

may scale the horizontal displacement component and the vertical displacement
component of motion vector 140 by three to form motion vector predictor 144.

[0175] While FIGS. 7-8 provide examples for inter-view disparity motion vector
prediction, it should be understood that such examples are provided merely for purposes
of illustration. That is, the techniques for disparity motion vector prediction may be
applied to more or fewer views than those shown. Additionally or alternatively, the
techniques for disparity motion vector prediction may be applied in circumstances in
which views have different view identifiers.

[0176] FIG. 9 is a flow diagram illustrating an example method of coding prediction
information for a block of video data. The example shown in FIG. 9 is generally
described as being performed by a video coder. It should be understood that, in some
examples, the method of FIG. 9 may be carried out by video encoder 20 (FIGS. 1 and 2)
or video decoder 30 (FIGS. 1 and 3), described above. In other examples, the method of
FIG. 9 may be performed by a variety of other processors, processing units, hardware-

based coding units such as encoder/decoders (CODECSs), and the like.



5. Ao, if availableFlagAO is equal to 1 6. B2, if avail ableFlagB2 is equal
to 1 7. Col, if availableFlagCol is equal to 1 where V represents candi date
bl ock 1820l 20itsb@s exanpl es, candidate block 132 may becirasatiedssngl added
to the candidate list in any other position of the candidate Iist. [0190]
FIG 11 is a flowdiagramillustrating an exanple nethod of generating a
notion vector_ predictor. The exanple shgwn Ln FIG 11 is generally

descri bed A81HdiHgopng ©r h%axampl%ln\?ﬂ@éé ewa& F1G 19, anuisego rwcvéir:%tffwd
that, in sqpg b‘?&@{r@lsgrﬁeg &QQn%Me@fwﬁérgthé{%sf‘?é?lpgf Haéd éla%ilsod%ogl?a)fed’ i deo

encoder 20 (FIGS. 1 or video decoder escri bed
above. | n otitles ﬁsxdltspares mdtioe Vﬁephd@Ob)chﬁfle@amj)He ﬂﬁyndzte)np\@nfomtfmmlie Byst a

variety of sor rocessi units rd e- ba ed C units
sich oy endBib A dERS R RS iR op Ok ot KBRS saeBsst Hpekdn ¢ ne
exanpl e sh%@thbﬂv@v%o ameﬂth?hé”vﬁi%g c6QISMa Tyrfﬁe;'n Hd&Atihé WhehEi 4 Sdeord OCk  Of
video data in a first tenporal |ocation o first view, where the first

bl ock is ase@sinatcedr aisppiadiwithsa secempblogk ofrpilp@daty ésct dispa(rmmotlom@@pm ng to
aspects of ( &) WO 2012/ 145663PCT/ US2012/ 034508 52 di scl osure, when a
second notiori’vector associated with a second bl ock of video data is a

tenporal noiTS) [¥e&eisefondmebtione cs@e Bibt Bldaplrifysmbticycatds €GeMND beinth ef ent
view than the first block (the YES branch of step 204), the video coder nay

det er m ne &tRdOLb rﬁhwé%@oqsr By adstilha duteram maenfvestet Divgiciassandidater ( 206) .
That is, f ?[656)( iR i§; actcgr%m\é' H88mE Qﬂf‘e ts of this disclosure, the ability to use a disparity

motion vector (e.g., the first motion vector) to predict a temporal motion vector (e.g.,
the second motion vector, when the second motion vector is a temporal motion vector)
may be disabled. In such instances, the video coder may identify the first motion vector
as being unavailable to be used for purposes of motion vector prediction.

[0179] If the second motion vector is a disparity motion vector (the YES branch of step
162), the video coder may scale the first motion vector to generate a motion vector
predictor for the second motion vector (166). For example, according to aspects of this
disclosure, the video coder may scale the first motion vector to generate the disparity
motion vector predictor based on differences in view distances associated with the first
disparity motion vector and the second motion vector. That is, in some examples, the
video coder may scale the motion vector predictor for the second block based on camera
locations. For example, the video coder may scale the second motion vector according
to a difference in view identifiers as shown and described with respect to FIGS. 6-8.
[0180] The video coder may then code prediction data for the second block using the
scaled motion vector predictor (168). For example, the video coder may code the
prediction data for the second block using merge mode or using motion vector
prediction. For merge mode, the video coder may directly code the prediction data for
the second block using the scaled second motion vector predictor. For motion vector
prediction, the video coder may code the prediction data for the second block by
generating an MVD. The MVD may include the difference between the first motion
vector and the scaled second motion vector.

[0181] It should also be understood that the steps shown and described with respect to
FIG. 9 are provided as merely one example. That is, the steps of the method of FIG. 9



may determ ne a notion vector predictor for predicting the second notion
vector fromthe first notion vector. The video coder nay al so code

predi cti omodat2zai4b@B t he second bl ock using the notion vecrars2@rmsises or
(208). For exanple, the video coder may 4se the notion vector predictor in
a nerge node or to gener ate an MVD val ue. [0192] If the second notion
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mul ti-threa essing, Interrupt processing, or processors,

rat her thanomsegranplesivideo denodmldDtrﬂlag'rn,dju&htﬂeeooeinﬁamsmf&amﬁdats blafcktIRR s
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the view component of candidate block 182 (view_id 0). Accordingly, video decoder
30 may determine the coordinates for candidate block 182 as (x', y'), where (x', y',) = (%,
y) + disparity. In some examples, the disparity may be included and/or calculated in an
SPS, PPS, slice header, CU syntax, and/or PU syntax.
[0185] According to aspects of this disclosure, video decoder 30 may then re-map the
reference index of motion vector 180 being used for purposes of prediction. In general,
as noted above, data for a motion vector includes a reference picture list, an index into
the reference picture list (referred to as ref idx), a horizontal component, and a vertical
component. In HEVC, there may be two normal reference picture lists, (e.g., list 0 and

list 1) and a combined reference picture list (e.g., list ¢). Without loss of generality,

assume the current reference picture list is list t (which may correspond to any of list 0,



for purposes of clarity, it should be understood that the techni ques of
this disclosure may be perforned by a conbination of units or nodul es
associ at esowntd4s668i deo coder. [0197] In one or nore exROPIUS0121084508
functions described may be inplenented i¥ hardware, software, firmware, or
any conbination thereof. If inplenmented in software, the functions may be
stored on or transmtted over as one (fr nore instructions or code on a
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ot her magneti ¢ "stor age devi ces, ash nenory, or any other medium that can
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structures d that can be accessed by a conputer, Al so, a connection is
properly t éggréaf’é‘né a}ﬁasatdem%ég@aﬁr/ée i ec BTl oYy Y s $ons
are transmgdeel vfeEfBP“l %.WEQ&Jr&i%FIey,S %{d%& Hecodbr 84 &%cti?v@l%&-%la%@ WL fd B9 a

coaxi al cable, fiber optic cab w sted pair, digital subscriber line
(DSL), or wideslfessurtentblook 086 emsat hdxastoiraf rdxrjedhat mdvidgo devabden I owave,

then the coaxial cable, fiber optic cC tw sted j I SL, or wirel ess
VD 2012/ 14988 RERT (RBESPb IFETRRHEIoE RN sy ey SoR e ity 't adi o
and m cr owyRredt&picit HeteRoriAdntah Cordlfdricht, bh@Re@talnidipentnt ([0 280 datd vivbRUl d be
under st ood, however, that conputer-readable storage nedia and data storage

medi a do nd82ilivsrayde theonpiéen yesky predigter ¥4 sgiarety, the j-hesfeyenegrpigutedn the
transient nedia, but are instead . dirgcted to non-transient, tanqgible
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list t, video decoder 30 may identify a second picture that is closest in the reference
picture list t. In some examples, if two pictures have identical distances to the picture
containing the identified predictive block for current block 186, video decoder 30 may
select the picture that is closer to the picture containing current block 186 as the second
picture. Assume for purposes of explanation that the identified picture has a reference
index of k. In this example, video decoder 30 may then predict the reference index of
motion vector predictor 184 as k, and video decoder 30 may scale motion vector
predictor 184 based on a difference in picture order count (POC). That is, video
decoder 30 may scale motion vector predictor 184 based on a difference between the
distance between current block 186 and the picture at reference index j, and current
block 186 and the picture at reference index k.

[0188] According to some examples, video decoder 30 may perform the same process

when performing motion vector prediction. However, after determining motion vector



[ 0201] Instructions may be executed by one or nore processors, such as one
or nore digital signal processors (DSPs), general purpose m croprocessors,
appl i cat iwo 2ei@sdeBCc | ntegrated circuits (ASICs), fiel dpeprageannsdshe | ogi c
arrays (FPGAs), or other equivalent intejgrated 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 inplenmentation of

the techni GiEctEeE Vislen dreadst A0 may eqprapicitimmotion Yesirr faspEas bloghdso
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i npl enented_in one.o re.circuits or logi¢ elenents., [0202].Th
{ ebhnt ques 166 Suet bijtadisFRt Sl bl bPiEutlrTRC sk AR ey of
devi ces or RERRF 30 YRS Sot hEEdrHInBG e Fnde R nRtDNRRBES Blcdicaibn ol @atAt fgclc] I cui t
(IC or a set of ICs e.&d, a chip set). Various conponents, nodules, or
1 g

units are dé8cilhifds rp safiling Insign e/ cetor pregictasilBé, fidewddcoden 30aspect s of
devi ces cory:)lilsq errencliot}o%‘pee{o];ore%ctt&elgw %Cla?fégfje t echni ques, but do not
necessarily re(alui P& Yeal iz Bt on by Y881t hardware units. Rather, as

descri bed 30189, Vivés d&xd8erlBli thsy HddcapeidaRMdddrelk2itd azasdids libefodwar e unit or
provi ded by a collection of interoperative hardware units, including one or
nore pr ocedSHPENIAE MpEECMPHRandeygvetion Yeckymireshettand dessribed, 4o exaBIpke. 36t war e
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descri bed. ese aspecis“are wthin the scope o oW ng
clainms. Wha&0k2/di4d GOHRPEDH0BR0dA! HB4EaE chidiMHATist (8.gClLiéd dvHDr mSrge ModeA
met hod of coding video data, th t hod. conpri si ng: identi.fying a
first. bl ocktBrougN JEgoRRediCn Yiiapay oyHiety SRRSO oF PARBEAH Vi ew,

wher ei Nt heefddes 80 Ha9chndtRicAaRRehRHAE 1M By loBatie Bhdidhe PR bt HngRf thon vector;
determ ning a notion vector predictor for a second notion vector associ ated

with a secdoldbvbngskhenfe: vi deo data, wherein the notion vector predictor is
based on the first disparity notion vector;
1. A, if availableFlagA, is equal to 1

V, if availableFlagV is equal to 1
B,, if availableFlagB, is equal to 1

2
3
4. By, if availableFlagBy is equal to 1
5. Ay, if availableFlagA, is equal to 1
6. B,,if availableFlagB; is equal to 1
7

Col, if availableFlagCol is equal to 1

where V represents candidate block 182. In other examples, candidate block 132 may
be located and added to the candidate list in any other position of the candidate list.
[0190] FIG. 11 is a flow diagram illustrating an example method of generating a motion
vector predictor. The example shown in FIG. 11 is generally described as being
performed by a video coder. It should be understood that, in some examples, the
method of FIG. 11 may be carried out by video encoder 20 (FIGS. 1 and 2) or video
decoder 30 (FIGS. 1 and 3), described above. In other examples, the method of FIG. 11
may be performed by a variety of other processors, processing units, hardware-based
coding units such as encoder/decoders (CODECsS), and the like.

[0191] According to the example shown in FIG. 11, the video coder may identify a first
block of video data in a first temporal location of a first view, where the first block is

associated with a first temporal motion vector (202). According to aspects of this



wherein, when the second notion vector conprises a disparity notion vector,
determ ning the notion vector predictor conprises scaling the first

di spari t ywonobizmsesact or to generate a scal ed notion vectPor/yse@diosisos
wherein scaling the first disparity nmot iBn vector conprises applying a
scaling factor conprising a view di stance of the second disparity notion

vector divided by a view distance of the first notion vector t.o the first
di sparity rﬁibiCPOéHrev‘éfé@Ibﬁ Secgﬁﬁ motion Ve‘é@ﬂ?ﬁ%@“ﬁ?é&@ﬂ sRonRlgck ‘E)fr“g??edaé%@ond
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wher ei n, when nmotion vector is not a disparity notion vector,
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bl ock of vidéo data. 5. The nethod of claim 1, wherein the second bl ock of
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the first view WO 2012/ 145663PCT/ US2012/ 034508
[0192] If the second motion vector is not a temporal motion vector and/or the second
block of video data is not from a different view than the first block of video data (the
NO branch of step 204), the video coder may determine whether the second motion
vector is a disparity motion vector (210). According to aspects of this disclosure, if the
second motion vector is not a disparity motion vector (the NO branch of step 210), the
video coder may identify a different motion vector predictor candidate (212). That is,
the video coder may, in some examples, not use the first motion vector to predict the
second motion vector.
[0193] If the second motion vector is a disparity motion vector (the YES branch of step
210), the video coder may determine whether disparity motion vector prediction is
disabled (214). That is, according to some aspects of this disclosure, the ability to use a
temporal motion vector (e.g., the first motion vector) to predict a disparity motion
vector (e.g., the second motion vector, when the second motion vector is a disparity
motion vector) may be disabled. In such instances, the video coder may identify a
different motion vector predictor candidate (212) (the NO branch of step 214).
[0194] If the video coder determines that disparity motion vector prediction is enabled
(e.g., or the ability to enable/disable such a function is not present) the video coder may
determine a motion vector predictor for the second motion vector based on the first
motion vector (206) (the YES branch of step 214). In addition, the video coder may
also code prediction data for the second block using the motion vector predictor (208).
For example, the video coder may use the motion vector predictor in a merge mode or to
generate an MVD value.
[0195] It should also be understood that the steps shown and described with respect to
FIG. 11 are provided as merely one example. That is, the steps of the method of FIG. 11
need not necessarily be performed in the order shown in FIG. 11, and fewer, additional,

or alternative steps may be performed.



56 7. The nmethod of claim 1, wherein the second bl ock of video data is
| ocated in a second, different tenporal |ocation than the first tenporal
| ocat i on.wo&o12lihasseaet hod of claim 1, wherein the secondPbiraskoief3asngleo dat a
is fromthe first view and fromthe firs¥ tenporal location. 9. The nethod
of claim8, wherein the second bl ock of video data spatially neighbors the
first block of video data in the first tenporal |ocation fromthe first

view 10. [0l dethesld Rrundeataadihat dpereie 0B s TS Mie S ACt RECYBES Yn
vector predhg bphelikifod iRl otchiplih UeGferRhAEN fifd HTReFALSRRERAIPYE ON

vector. 11. e netho claim 10, further nprising scaling the notion
vect or pr edildtdymepgddoor ke cadall trgethhe(enmi navall desdtribed petedi ctants aro t he

candi date |ist. 2., The net of .claim 1l wherein a view distance of a
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with the disparity notion vector. ~13. The nethod of claim1l, wherein a
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prediction data for the second bl ock of video data conprises encoding the

pr edi ct i on bg@eEormed by a combination of units or modules associated with a video coder.
[0197] In one or more examples, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software,
the functions may be stored on or transmitted over as one or more instructions or code
on a computer-readable medium and executed by a hardware-based processing unit.
Computer-readable media may include computer-readable storage media, which
corresponds to a tangible medium such as data storage media, or communication media
including any medium that facilitates transfer of a computer program from one place to
another, e.g., according to a communication protocol.
[0198] In this manner, computer-readable media generally may correspond to (1)
tangible computer-readable storage media which is non-transitory or (2) a
communication medium such as a signal or carrier wave. Data storage media may be
any available media that can be accessed by one or more computers or one or more
processors to retrieve instructions, code and/or data structures for implementation of the
techniques described in this disclosure. A computer program product may include a
computer-readable medium.
[0199] By way of example, and not limitation, such computer-readable storage media
can comprisc RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage, or other magnetic storage devices, flash memory, or any other medium that
can be used to store desired program code in the form of instructions or data structures
and that can be accessed by a computer. Also, any connection is properly termed a
computer-readable medium. For example, if instructions are transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and

microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless



15. The method of claim1l, wherein coding the prediction data for the
second bl ock of video data conprises decoding the prediction data. 16. The
met hod ofwol2aixm43663f urt her conpri sing codi ng t he secondPbiramskoief34sngleo dat a
using the prediction data for the second®l ock of video data. WO

2012/ 145663PCT/ US2012/ 034508 57 17. An apparatus for COdI ng video data

conpr|3|ng one or pro the one or nore pr sor onflgured
to: HORPIoRiPs amﬁy %Sélfl icrﬂaa@f angh iyicEORIE A1 Hchidp rrs PAPf 'ocati on
froma fir§1rl YigW Wherein the first block is associated W|th a first

di sparity rmtion vector; determ ne a notion vector predictor for a
second not i[&tﬂ(}\}étslmnldalmmdbat@d ewdvea tset comguist-omkaldé smrmcm@m and wherein
t he notion vesﬁ tor asedo the first dis %/tm)t{ron v?ctor
wherei n, w8k 8 ﬁ Or?BHHBIr‘r‘ 88’%%’19 TP TSR ! Sm" Phsbr s Y ect or

the one or L LRF A€ ASRAUIRER] EPRGH-BMERGt O HBk BloMdanddie PRKiaaA dwect or
predictor by scal | ng the first disparity notion vector to generate a scal ed

nmoti on vecta® Flsqﬁir@mln,tlmlud@m@ﬁmaﬁt dsa(Glvg 1a§¢1feil$q, F)Bﬁicaél dispatigital vamsetilonisgect or
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mot i on vectwHiletddsch Rgprdduce idadioppiadliyt withiseign C‘éﬁﬁﬁ&l’clons?lﬁﬂhe above should also
be included within the scope of computer-readable media.
[0201] Instructions may be executed by one or more processors, such as one or more
digital signal processors (DSPs), general purpose microprocessors, application 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 hardware and/or
software modules configured for encoding and decoding, or incorporated in a combined
codec. Also, the techniques could be fully implemented in one or more circuits or logic
elements.
[0202] The techniques of this disclosure may be implemented in a wide variety of
devices or apparatuses, including a wireless handset, an integrated circuit (IC) or a set of
ICs (e.g., a chip set). Various components, modules, or units are described in this
disclosure to emphasize functional aspects of devices configured to perform the
disclosed techniques, but do not necessarily require realization by different hardware
units. Rather, as described above, various units may be combined in a codec hardware
unit or provided by a collection of interoperative hardware units, including one or more
processors as described above, in conjunction with suitable software and/or firmware.
[0203] Various aspects of the disclosure have been described. These and other aspects

are within the scope of the following claims.



code prediction data for the second bl ock based on the scal ed notion vector
predictor. 18. The apparatus of claim 17, wherein, when the second notion
vect or i swoab12a48é63parity noti on vector, the one or nor @CpriscEMBSOs ar e
configured to disable an ability to detePnine the notion vector predictor
fromthe first disparity notion vector. 19. The apparatus of claim17,
wherein the_second block of video data is fromthe first view 20. The
appar at us VHABISAAIMERIS: n t he second bl ock of video data tenporally
nei ghbors the first block of video data. 21. The apparatus of claim 17,
wherein the second bl ock of video data is located in the first tenporal

| ocation. 122. Phmcthodaf avdisg efdeoldaianth2 yethdrecomiprisidge second bl ock of vi deo

data ls irom e sgond. ditheisnL oo At et n LR OO SE TR
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determining a motion vector predictor for a second motion vector associated
with a second block of video data, wherein the motion vector predictor is based on the
first disparity motion vector;
wherein, when the second motion vector comprises a disparity motion vector,
determining the motion vector predictor comprises scaling the first disparity motion
vector to generate a scaled motion vector predictor, wherein scaling the first disparity
motion vector comprises applying a scaling factor comprising a view distance of the
second disparity motion vector divided by a view distance of the first motion vector to
the first disparity motion vector; and
coding prediction data for the second block using the scaled motion vector

predictor.

2. The method of claim 1, wherein, when the second motion vector is not a
disparity motion vector, disabling an ability to determine the motion vector predictor

from the first disparity motion vector.

3. The method of claim 1, wherein the second block of video data is from the first
view.
4. The method of claim 3, wherein the second block of video data temporally

neighbors the first block of video data.

5. The method of claim 1, wherein the second block of video data is located in the

first temporal location.

6. The method of claim 5, wherein the second block of video data is from a second,
different view, and further comprising identifying the first block using a disparity value

between the second block of the second view and the first block of the first view.



23. The apparatus of claim 17, wherein the second bl ock of video data is
| ocated in a second, different tenporal |ocation than the first tenporal
| ocat i on.wo24d12/Tib@3appar at us of claim 17, wherein the secorub2tikosisoof vi deo
data is fromthe first view and fromthe®irst tenporal location. 25. The
apparatus of claim 24, wherein the second bl ock of video data spatially

nei ghbors the first bl ock of video data in the first tenporal |ocation from
the first View Ihgnethaofgiyay hehsrar thy S&Wﬁd%ww{e‘fl%?%d%lé legiéedd anor e
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candidate |li1sts predicting t second notron vector. 27. The apparatus
of claim26, wherein the one or nore processors are further configured to

scal e the tion,vector dictor prigr to i h tion vegtao
rodtctor Fo t nd iRt Wheh B SR Ao i B Rt ki o n o
vi ew di st aRg&y &id RollitBOAFt tmpdRdlilent¥gct or conprises a difference between a
view identifier of a reference picture and a view identifier of a target

pi cture associated with the disparity notion vector. 29. The apparatus of

claim17, erein a vie Lstance of. di_spafit t.hon, vect or,,conpri ses a
geonetric dist ar?@lg I%q\eﬁ??/\dg%ﬁd%mcar@}eéeql oceastef(gn bc%?éﬂ(agg\}fl W (%:a\c{)an%paialPl %1i1¥1g a

reference pieipghb6® tfirsabloatef vdé®gah irdthe Girstacnp@l 1004t ioal fRdn eheXikaviget
pi cture associated with the disparity notion vector. 30. The apparatus of
claim17, wherein, to code the prediction data for the second bl ock of

vi deo dat a,;nt he nr r . i - .

or edi ot 1 on Qat a e gt Eufl LI cpm B S A O loh RRERDEAG o
pr edi cti on adahdiditoristsifer grediotinl theaedondfmoaticheecbat a, t he one or nore
processors are configured to decode the prediction data.

11.  The method of claim 10, further comprising scaling the motion vector predictor

prior to adding the motion vector predictor to the candidate list.

12. The method of claim 1, wherein a view distance of a disparity motion vector
comprises a difference between a view identifier of a reference picture and a view

identifier of a target picture associated with the disparity motion vector.

13.  The method of claim 1, wherein a view distance of a disparity motion vector
comprises a geometric distance between a camera location of a view containing a
reference picture and a camera location of a view containing a target picture associated

with the disparity motion vector.

14.  The method of claim 1, wherein coding the prediction data for the second block

of video data comprises encoding the prediction data.

15.  The method of claim 1, wherein coding the prediction data for the second block

of video data comprises decoding the prediction data.

16.  The method of claim 1, further comprising coding the second block of video

data using the prediction data for the second block of video data.



WD 2012/ 145663PCT/ US2012/ 034508 59 32. The apparatus of claim 17, wherein
the one or nore processors are further configured to code the second bl ock
of vi deo wetaiumssdsg t he prediction data for the second pCoals2ab/osisdeo dat a.
33. An apparatus for coding video data c58rrpr| si ng: means for
identifying a first block of video data in a first tenporal |ocation froma
first view, wherein the first block is associated with a first djsparity
moti on vectldr; An appa'f?é%f@r FUANGRIER AHACAFPES B ONOAr MRELRIPOPIUHI B RS for a
second not iogﬂm\f@ﬁtoggssgﬁ%gﬁﬁgﬁrg@ltdmth a second bl ock of video data, wherein
the notion vecto redictor 1s based on the first disparity notion vector;
wher ei n, Wnen th@@éy:mﬁdstfwbick@tﬁvxdeotd@na ig e ipstitsreporal locamarfrdny arﬁmtnmw,vector

t he neans de er t he ion. ve r,. predi ctor are configured to
otermne CHETHOHRGT UM SRR o Byt Py e Bl spar £y ot on
vector to gener geRr@intGah&bRItR Pro@abbfor BEEDNE htionWREIL 1 aBscr feddd Wih t he
first disparity notion vector conprises applying a scaling factor

conpr i si ng asewdngiblatksafaidee dsta, wheraseemaotainsysator pyediateri iphased ondhe fiisyi ded by
a view di stanceet o&lottloqlevgc#rst notion vector to the first disparity notion
vect or; antﬁ1 iy Ot codi ng prediction data for the second bl ock
based on the scalRecifBlhdnhy esbad nidtied veéter comprises a disparity motion vector,

the one or more processors are configured to determine the motion vector predictor by
scaling the first disparity motion vector to generate a scaled motion vector predictor,
wherein scaling the first disparity motion vector comprises applying a scaling factor
comprising a view distance of the second disparity motion vector divided by a view
distance of the first motion vector to the first disparity motion vector; and

code prediction data for the second block based on the scaled motion vector

predictor.

18.  The apparatus of claim 17, wherein, when the second motion vector is not a
disparity motion vector, the one or more processors are configured to disable an ability

to determine the motion vector predictor from the first disparity motion vector.

19.  The apparatus of claim 17, wherein the second block of video data is from the
first view.
20.  The apparatus of claim 19, wherein the second block of video data temporally

neighbors the first block of video data.

21.  The apparatus of claim 17, wherein the second block of video data is located in

the first temporal location.

22.  The apparatus of claim 21, wherein the second block of video data is from a
second, different view and wherein the one or more processors are further configured to
identify the first block using a disparity value between the second block of the second

view and the first block of the first view.



34. The apparatus of claim 33, further conprising, when the second notion
vector is not a disparity notion vector, neans for disabling an ability to
det er m newOhe12xmaséodn vector predictor fromthe first di epanistyi2esision
vector. 35. The apparatus of claim 33, ¥herein the second bl ock of video
data is fromthe first view 36. The apparatus of claim 35, wherein the
second bl ock of video data tenporally nejghbor i.rst block of video

th : !
data. WO 2612/ 1AS68BEET 056D/ b3HEDEN 6eF seggnd ek g peratas Igpeairhing 37,
uherel n 1 NGeaRAOMIeRPkKRtal Ybdion fBhand Al LARGRISRARDH, di f Terent view

and further conprising ns identifying the first block using a
disparity val ue between the second bl ock of the second view and the first

bl ock of t first view. 9..T aratus of ,claim3 erein the second
bl ock of Voo b abp&tus ol 17 SREEhHielia PP Aee ST b o
than the fiffi§tvideRPIBM thOGRk k@hporal4eatibhe apparatus of claim 33, wherein
the second bl ock of video data is fromthe first view and fromthe first

tenporal |ocation.
25.  The apparatus of claim 24, wherein the second block of video data spatially

neighbors the first block of video data in the first temporal location from the first view.

26.  The apparatus of claim 17, wherein the one or more processors are further
configured to add the motion vector predictor to a candidate lists for predicting the

second motion vector.

27.  The apparatus of claim 26, wherein the one or more processors are further
configured to scale the motion vector predictor prior to adding the motion vector

predictor to the candidate list.

28.  The apparatus of claim 17, wherein a view distance of a disparity motion vector
comprises a difference between a view identifier of a reference picture and a view

identifier of a target picture associated with the disparity motion vector.

29.  The apparatus of claim 17, wherein a view distance of a disparity motion vector
comprises a geometric distance between a camera location of a view containing a
reference picture and a camera location of a view containing a target picture associated

with the disparity motion vector.

30.  The apparatus of claim 17, wherein, to code the prediction data for the second
block of video data, the one or more processors are configured to encode the prediction

data.

31.  The apparatus of claim 17, wherein, to code the prediction data for the second
block of video data, the one or more processors are configured to decode the prediction

data.



41. The apparatus of claim 33, wherein the second bl ock of video data
spatially neighbors the first block of video data in the first tenpora

| ocat i on WoaemzaeseBi rst view. 42. The apparatus of cl aiPara3201R2/0845her
conprising nmeans for adding the notion ctor predictor to a candidate
lists for predicting the second notion vector. 43. The apparatus of claim

33, further _conprising neans for_scaling the notion vector predictor prior
to addi ng the notieaRPYaES SF clatne d7 cYRsrein dhe oRe ARRIF BERGESOrsRre fufgw.r The
apparat us by Gl dbdcihde MELEbTY Bolll SiHLSEARGSOlnobrCliSRA by roid On vect or
conprises a difference between a view identifier of a reference picture and
a vi ew i destédndétoosfofavideardget pi ct ure associated with the disparity notion
vector. 45. The apparatus of claim 33, wherein a view distance of a

di sparity notion vector conprises a geonetric distance between a canera

| ocation ofiza Vvigyahanka ot agﬁ@g{,iqg@a@(g@gm?ﬁghgre and a canera | ocation of
a view containing a target picture associated with the disparity notion
vector. 46. Thencappforadansifiong elfiastil@d of widspealarr imadhist ttmporabldcatgpnplirendi ct i on
data for the.second bl ock, o .dep.data.conpris ans. for..encodi ng the
predi ot on lEv e en RIS bt bRFE L BRI Rt SRR RRuf RN Soai ng
prediction dat a s fdielckenimth Hhotkn obctul sledictata Leopid mesoneans for

decoding the prediction data, WD 2012/ 145663PCT/ US2012/ 034508 )
associated with a second block of video data, wherein the motion vector predictor is

based on the first disparity motion vector;

wherein, when the second motion vector comprises a disparity motion vector,
the means for determining the motion vector predictor are configured to determine the
motion vector predictor by scaling the first disparity motion vector to generate a scaled
motion vector predictor, wherein scaling the first disparity motion vector comprises
applying a scaling factor comprising a view distance of the second disparity motion
vector divided by a view distance of the first motion vector to the first disparity motion
vector; and

means for coding prediction data for the second block based on the scaled

motion vector predictor.

34.  The apparatus of claim 33, further comprising, when the second motion vector is
not a disparity motion vector, means for disabling an ability to determine the motion

vector predictor from the first disparity motion vector.

35.  The apparatus of claim 33, wherein the second block of video data is from the
first view.
36.  The apparatus of claim 35, wherein the second block of video data temporally

neighbors the first block of video data.

37.  The apparatus of claim 33, wherein the second block of video data is located in

the first temporal location.



61 48. The apparatus of claim 33, further conprising neans for coding the
second bl ock of video data using the prediction data for the second bl ock
of vi deo wetai12/144683 A conput er -r eadabl e st orage nedi um raviusgoigs+ses

t hereon instructions that, upon executi df, cause one or nore processors to:
identify a first block of video data in a first tenporal |ocation froma
first view, V\/ner%i n the first. block is associated vm'ﬁh a first disparity

motion vect§r; Theappyapaphtlaen 47nthereh herceid ppeptyidro ¢t isfraraond
moti on Veckol,ngSgattat e wihid i Se 's%@ﬁgaﬁffoyﬂdgﬁﬁygﬁttﬁe fi6loek N the

notion vector predictor is based on the first dispari noti on vector;

wher ei n, whusingtahbsegovaduaipdtivoen the s¢and btorpraf shessceordi wparaind yhenfins Wnclvect or,
t he instruc&i 0 cause the one or nore processors to determ ne the notion
vector pred glegt?rStb‘f}e‘gcal ing the first disparity notion vector to generate a
scal ed notion vector predictor, wherein scaling the first disparity notion
vector conprises applying a scaling factor conprising a view di stance of

t he second 38i spdiictapparetus ohckaiae 8 drwhiirein dedsdggnablorieor dile daie & locatedhion & i r st

notion vector to,the first dispari tkon vector: and code
prediction o4 ng’ ‘ii%ftléretng{eemsp E%rl%ﬁgl%é%ntﬁesgﬁptgﬁmp ag ldscgg?%d notion vector
predictor. 50. The conputer-readabl e storage nedi um of claim49, further

conpri sing, when the second notion vector is not a disparity notion vector,

i nstructi od¥- t hathc@apaatus REclaime 3drvhaspia thy weerdblosk phvideadaip & aomalsi ity to
det erm ne tlfn&'fﬂ% 519&‘&81%%9ﬁrs‘?éé?-%{o%l%cafﬁ%ﬁm the first disparity notion
51. The able s

vector. conputer-rea orage nedi um of claim49, wherein the
second bl ock of video data is fromthe first view

41.  The apparatus of claim 33, wherein the second block of video data spatially

neighbors the first block of video data in the first temporal location from the first view.

42.  The apparatus of claim 33, further comprising means for adding the motion

vector predictor to a candidate lists for predicting the second motion vector.

43.  The apparatus of claim 33, further comprising means for scaling the motion

vector predictor prior to adding the motion vector predictor to the candidate list.

44.  The apparatus of claim 33, wherein a view distance of a disparity motion vector
comprises a difference between a view identifier of a reference picture and a view

identifier of a target picture associated with the disparity motion vector.

45.  The apparatus of claim 33, wherein a view distance of a disparity motion vector
comprises a geometric distance between a camera location of a view containing a
reference picture and a camera location of a view containing a target picture associated

with the disparity motion vector.

46.  The apparatus of claim 33, wherein means for coding prediction data for the

second block of video data comprises means for encoding the prediction data.

47.  The apparatus of claim 33, wherein means for coding prediction data for the

second block of video data comprises means for decoding the prediction data.



52. The conputer-readabl e storage nedi um of claimb51, wherein the second
bl ock of video data tenporally neighbors the first block of video data.
53. The owopuotxmsésadabl e st orage nedi um of cl ai m 49, wreraiseo2igsssecond
bl ock of video data is located in the fi%st tenporal |ocation. WO

2012/ 145663PCT/ US2012/ 034508 62 54. The conputer-readabl e storage nedi um
of claim53, wherein the second bl ock of video data is froma second,
different view, and further conprising instructions that cause the one or

Mor & procesgor s 14Q ohAantk by clbf 33 fiftherYo eis?ﬁéirﬂ&nglf&ic%ﬁﬁgtﬁse\é \ye between

t he second bl ock of ?he second view an?t Ir st ock o e first view
55. The cordkerf videadahl wirsttbe agdiotmed idata fof the Isedond Hckwii erdeblatethe second

bl ock of video data is located in a second, different tenporal |ocation
than the first tenporal location. 56. The conputer-readabl e storage nmedi um

of clai m 499 whey ebiipitierca@AMNdoRbO aledRim M ¥gPstERHaNdrSorf MOMdtIAGS fHat, St Vi ew
and fromthe first tenporal |ocation. 57. The conputer-readabl e storage

medi um of ¢lpai px@Btionrerssiancohgmosepipaebspisdek of vi deo data spatially

Pﬁ;gp P(r);ts E/Pgwf ii&esnttiﬂp !l %%sl% bPofck\(/)if giled%o gigttaqn ia%r%t@eem{)(i)rglsltocétﬁ)qﬁ?ornq la 1r§)[CV%v§1,o n from

wherein the first block is associated with a first disparity motion vector;

determine a motion vector predictor for a second motion vector associated with a
second block of video data, wherein the motion vector predictor is based on the first
disparity motion vector;

wherein, when the second motion vector comprises a disparity motion vector,
the instructions cause the one or more processors to determine the motion vector
predictor by scaling the first disparity motion vector to generate a scaled motion vector
predictor, wherein scaling the first disparity motion vector comprises applying a scaling
factor comprising a view distance of the second disparity motion vector divided by a
view distance of the first motion vector to the first disparity motion vector; and

code prediction data for the second block based on the scaled motion vector

predictor.

50.  The computer-readable storage medium of claim 49, further comprising, when
the second motion vector is not a disparity motion vector, instructions that cause the one
or more processors to disable an ability to determine the motion vector predictor from

the first disparity motion vector.

51.  The computer-readable storage medium of claim 49, wherein the second block

of video data is from the first view.

52.  The computer-readable storage medium of claim 51, wherein the second block

of video data temporally neighbors the first block of video data.

53.  The computer-readable storage medium of claim 49, wherein the second block

of video data is located in the first temporal location.



58. The conputer-readabl e storage nedi um of claim49, further conprising
instructions that cause the one or nore processors to add the notion vector
predi ct orwbaor/asdedi date |ists for predicting the secon@CwmiS2@n/08450% or .

59. The conputer-readabl e storage nedi urfi?of claim58, further conprising
instructions that cause the one or nore processors to scale the notion
vector predictor_prior to adding the nofion vectar predictor to e

candi date Pst. TSEOMPHETEGHBYE atorsaspebi oécsimgé: wéﬁpwf%fecen%%cm,

wher ein a el igahangEmaf scotll SRR AP LIRS LBRpAGRR &S ichs b er ence
between a view identifier of a reference picture and a view identifier of a
t arget pi ctconse thsswrirahed prdeksarhe idémsifathet frsnidoclomsinvgee tisparity alue The

conput er -readabl e stora diym of claim4 i vi ew di stance of a
G ohar ity HTon yernn? Dot BEsKenfaBhbrd e BRTbNE T P RSLACE Camer o
| ocation of a view containing a reference picture and a canera | ocation of
a view containing a target picture associated with the disparity notion

vector. WO52012/ht45868RCTYadEN0 st 0R48GBuB D cliim 4Pheheromihe saconéhlvshl e
storage nedi.um of. cl.ajm 49, wherein,.the jinstruetions that cause the one or
more process 8&3"98”&%5’&“63%%? 8% ddgfj%jrﬁn%tS?lpP??g}"s?%%%nnt a%fhc?c KPP data
conpri se i ngdatigetl i ons that cause the one or nore processors to encode the
predi ction data. 63. The conputer-readabl e storage nmedi um of claim 49,
wherein the instructions that cause the one or nore processors to code

br edi ct on gat at.o e SEGAN DRk RluihdPIAALD. GRIBRIRE. LR bREKT NS

t hat cause the onée or nore process eco pre I on dat a.
of video data is from the first view and from the first temporal location.

57.  The computer-readable storage medium of claim 56, wherein the second block
of video data spatially neighbors the first block of video data in the first temporal

location from the first view.

58.  The computer-readable storage medium of claim 49, further comprising
instructions that cause the one or more processors to add the motion vector predictor to

a candidate lists for predicting the second motion vector.

59.  The computer-readable storage medium of claim 58, further comprising
instructions that cause the one or more processors to scale the motion vector predictor

prior to adding the motion vector predictor to the candidate list.

60.  The computer-readable storage medium of claim 49, wherein a view distance of
a disparity motion vector comprises a difference between a view identifier of a reference
picture and a view identifier of a target picture associated with the disparity motion

vector.

61.  The computer-readable storage medium of claim 49, wherein a view distance of
a disparity motion vector comprises a geometric distance between a camera location of a
view containing a reference picture and a camera location of a view containing a target

picture associated with the disparity motion vector.



64. The conputer-readabl e storage nedi um of claim49, further conprising
I nstructions that cause the one or nore processors to code the second bl ock
of vi deo wetainsesg t he prediction data 61‘3or t he second Ppoals2ab/osisdeo dat a.

62. The computer-readable storage medium of claim 49, wherein the instructions
that cause the one or more processors to code prediction data for the second block of
video data comprise instructions that cause the one or more processors to encode the

prediction data.

63.  The computer-readable storage medium of claim 49, wherein the instructions
that cause the one or more processors to code prediction data for the second block of
video data comprise instructions that cause the one or more processors to decode the

prediction data.

64.  The computer-readable storage medium of claim 49, further comprising
instructions that cause the one or more processors to code the second block of video

data using the prediction data for the second block of video data.



