| MPROVED ENCODI NG OF MULTI MEDI A DATA Claimof Priority
under 35 U.S.C. 119 [0001] The present Application for

wo2a0e/0992¢9 ai ns priority to Provisional Applicar¢Dnsio6/008770
60/ 660, 874 entitled "I MPROVED B FRAME ENCODI NG' fil ed
March 10, 2005, and assigned to the assignee hereof
and hereby expressly incorporated by reference herein.
BACKGROUNIMPRE) VE DAUSCPDING IOV MHIL TIMIEDIAt BATA
generally to coding of nultinmedia data, and nore
specifically to coding of video data. Background

Clfi 08 Pridvity WAdbH8s ©RCogiMe growth and great success
of the Internet and wirel ess comuni cati on coupl ed
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a network and can be streaned by one or nore clients
byggterengs hggshl-| e phones and tel evi sions. The
transm ssi on node can be either uni-cast or
multi-cast. In the case of wireless conmunication
systens, the air interBaAGKGROUNDe i npl enment ed by
.usi ng one of the foll ow ng technol ogi es: a code
Fi ision multiple access (CDVMA), a frequency division

[l t i pl e BeGavshtioh Riykks @éhe?ﬁl%%%ﬂﬁ% of hRHHGBEY data, and more
di vision nmultiple access (OFDVA), a tine division

speaifiedllyite cadivg o€ videDNp, a G obal System for Mbile
Communi cation (GSM and a w deband CDVA ( WCDMVA) .
[0004] Prior to their transm ssion, video data are

Bakgeshndvany standards of video coding exist and sone
of themare MPEG 2, MPEG 4, H 263, H 264 and_the |ike.
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televisions. The transmission mode can be either uni-cast or multi-cast. In the case of
wireless communication systems, the air interface could be implemented by using one
of the following technologies: a code division multiple access (CDMA), a frequency
division multiple access (FDMA) an orthogonal frequency division multiple access
(OFDMA), a time division multiple access (TDMA), a Global System for Mobile
Communication (GSM) and a wideband CDMA (WCDMA).
[0004] Prior to their transmission, video data are coded. Many standards of
video coding exist and some of them are MPEG-2, MPEG-4, H.263, H.264 and the like.
Video data comprise three types of frames — I frames (intraframes), P frames
(predicative frames) and B frames (bi-directional frames).
[0005] Turning first to I frames, they are coded without reference to any other
frames. That is, they are coded using just the information in the frame itself, in the

same way still images are coded by, for example, using the discrete cosine transform

(DCT), quantization, run-length encoding and so on. This is called intracoding. There



(DCT), quantization, run-length encoding and so on.
This is called intracoding. Thereare generally one or
wo awelofeanes associ ated with each second of vPCBUS2006/008770
data. Conplex franmes are encgded as | franmes. [0006]
Wth respect to P and B franes, both are coded with
reference to the previous franme, that is, they are
ar¢ gereralyced.or Bvé I fnamss asseciotedertinedch seaihdof mileotdetaa Complex
f%ﬁeVious E&fqﬁf called forward prediction. B franes
TEeS oG $ FUPS ence to one or both of the

[00U6EVi OUS WitRREBpedtab Wahd FPFBRESE hb@ e aGWbdtvieh Reerbnderta iR
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uture franes as expl aine erence
gefcalwds are encoded and then reconstructed before the B

[ anes. ch block, e, g., .a x 16 bl ock, of ,pi xel s, or
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these options provide tenpdoral scalability. Coding

metfch epimnsosatddspradintien Bamisbeia neighbrring nasteanddyivge Ermdniasa
. dat i ff.erence between the B fra and a reference
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B frames f Baotedockg e @l i 15ed1 @bidck ofigidels 00 838fobldek (MB), in the B
effectively code multipedia data such as_a video
framegauld use DipHetinmy from eitherhitection pobeth dirastions and thus these
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enpodi nent, successiye video franes c rising at
AERRE Proficion YR PRGFBF iy APRiFRBl 8T For each of at
[0008RSt  t WOt el JREGS mFh&RY 418 sV RlQiaRE, shhe B

frame may be partitioned, a first notion vector being
appropysicauentization palameRs detgrmination & nepdasifor eddingsish video
frfeame is determined and a cost is deterni ned by using

e first notion vector and a default quantization

paraneter. Based on the SOSIMA®Yer m nati ons, one of

t he coding nodes is selected based on the cost )
(00021 or i nA¥ethpes and apparatus to be described generally relate to coding of
video data. In one embodiment, successive video frames comprising at least one B
frame therein are received. For each of at least two coding modes indicating how a
block of the B frame may be partitioned, a first motion vector being associated with the
B frame and a first reference frame is determined and a cost is determined by using the
first motion vector and a default quantization parameter. Based on the cost
determinations, one of the coding modes is selected based on the cost determinations. A
quantization parameter is determined by using the first motion vector associated with
the selected coding mode. The block of the B frame is encoded by using the determined

quantization parameter and the selected coding mode.



quanti zation paranmeter is determ ned by using the
first notion vector associated with the sel ected
w@eowsngp2epde. The bl ock of the B frame i s encopedukzno6/008770
usi ng the determn ned quantiqftion paraneter and the
sel ect ed codi ng node. [ 0010] 1n anot her enbodi nent,
successive video franes conprising at | east one B
[0610hne t hdnehotheranbaiinentesicedisive tvideodranmasrcenmpoiding gt least one
de indicating h a block of the B fra may ., be
B [R06 hPORGE: R SFot P B6 b etire otk gl g T dplock of
thd'Biffarkd@aPbé paTBoMI a EirdtiniSton"vebRE 8BRS abdodiied With the B frame
determ ned and a quanti zati on paraneter is determ ned
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paraneter and its associated codi ng nopde. BRI EF
eneseisaiypfingiherelenifd qanigaies ppreraetsr anfdigesogiated coding mode.
illustrates a system conprising an encoder and a
decoder; [0012] Figure 2 illustrates a determ nation
of quanti zaBRIEFRESCRIETIONOY EHEDRAMWINGPar ti cul ar
lLock of fr ; [0013] Figure 3.illustrates. various
083 g nddei® el VB G bie e aus s Are:
[omrl d be mairk btijlenRtbsfaQlet@MERibn 9 bt ddorhBah&ettassociated
illustrates an exanple nethod for éncodi ng data;
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for encoding data. DETAILED DESCRI PTI ON [ 0018] The
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vent i qnal roaches.  Such bit reduction i.el
ofiflrer oinewr RRLSEE] SRourt SR of Beirohn Paieo R ata
restricted applications such as video broadcasting.

[0019] In the follomﬁn% description, specific details
are given to proviRETAILED BE§ERIEAEON andi ng of the

di , . ' i1l
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quptitatibe eakaictel aisly beliefemiea cb thae, fdeéainse, 1ER it xauipibe,

el ectrical cgnponents pay be shown in_ bl ock diagrans
allpgptest 9he used for coding a video'frame as compared to conventional approaches.

Such bit reduction may yield higher efficiency especially for those bandwidth restricted
applications such as video broadcasting.

[0019] In the following description, specific details are given to provide a
thorough understanding of the embodiments. However, it will be understood by one of
ordinary skill in the art that the embodiments may be practiced without these specific
details. For example, electrical components may be shown in block diagrams in order
not to obscure the embodiments in unnecessary detail. In other instances, such
components, other structures and techniques may be shown in detail to further explain

the embodiments. It is also understood by skilled artisans that electrical components,



not to obscure the enbodi nents in unnecessary detail.

In other instances, such conponents, other structures
wa@paeherehni ques may be shown in detail to furtP@&r/US2006/008770

expl ain the enbodi nents. It s al so understood by

skilled artisans that electrical conponents,which are

shown as separate bl ocks, can be rearranged, conbi ned
Wbiph rarmﬂhloa/mg?@ depmate bloeks, wenl be ndaorangsl, compinaé ot reafréfgd]and

so noted that some enbodi nents may be
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Figure 1 illustrates a system 100 conpri sing an

therpsedesr but g8 herrig outpyedisplay sipnals f@eepakte dstiagodavieess of

O3 esC BRI UL BB LR STR S 108 uk '

deccma:lr ¢ h@nCedainieinbodinidne dfekodatrigddh abbve Bbwlg bk implenicated
it conprises a processor 125 coupl ed
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some or g all (cj)igl % he p%ceesseers] %? othef cc?rﬁjlg:oqlegtr;c(ggt% own) needed to encode the

received video data. Once the received video data are encoded, such encoded video

could be stored in the storage medium 130. The storage medium 130 could also be

located outside of the encoder 105.

[0023] To code the received video data, the encoder 105 may use, e.g., [1] DCT

to transform the received video data from being represented in the time domain to being

represented in the frequency domain, [2] quantization to reduce bits required to encode



could be stored in the storage nmedi um 130. The storage
medi um 130 coul d al so be | ocated outside of the
wepwoden2905. [ 0023] To code the received vi deRCTHHESZ)6/008770
the encoder 105 may use, e.Qdz, [1l] DCT to transform
t he received video data fron?being represented in the
time domain to being represented in the frequency
thel oramsformddAfi depudatd arxbii3] saridbie leegheedinigtts deteqmine dits needed to

encodet he transfornmed video data and [3]. variable
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decoder 110. [0024] After the encoded Vvideo data are
regadvash graddpy vidae defie coridacodad), Mpresspeeifiedlye d preaeswd d@s of the

vi de ata.are decoded. re.specifically, a ocessor
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conponents (not shown) needed to decode the received,
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I d al be |.qQcated outside of the encoder 110.
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particul ar block of a frame such as a B franme may be
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méeblaks of M8 leabERE refoRBcOfraliB cBuldaoks QI askdigated e th
reference frame could have a QP associated therewith

befritsa pe@apel REFRY berdepiraie topacadssuchpiferenes Bpme g adledk basis
byrc%ﬁgpggfggtpé bRy B8 R \gae%cwgﬁpgl tp%gﬁgggé%afomﬂe {nlg)gemes of

qua i deo data w based
th¢ Hempn 6fieral Besemnf(HMS3. Higuee2 Wistaks Sycfeencd B¢ A comprises

Fi i.llustrates a reference frane A conpri ses
blggg B8 - 208 cxB v hiED s BT e RA LGP B PRBigally, QP1
is %%gagﬁé% é&Eth 2% bick g@g,l @P?ﬁ'ajsé’ociag;c)i witB 1R¥0N Afsepyiit h

. : I's associated wth the bl ock” 208,
asQP@itddswigls thedileaked! 6vandORig abfogisked2tiGh thedl@RA2 lds Thus, the
ociated with the block.214. . Thys he, pr.esen .
AT dkitposdEaRE Rt i am bri b Reisgminea o
somd P bioekd ¥f sleéiatatd sredviller freet B edbask SSueh videsetartatndy be
of a video frane to be encoded. Such video frane nay

a lylrae pr g Bfs@meyr a B frame. [0026] Before a particul ar

ORPEK, o R SGARIRAS SR SR P e
seletted $arrsatke partianlnoblscle oFigng hibldesatésnetirioas toding modes indicating
how a block of a video frame could be partitioned. For example, a 16 x 16 block of
pixels could be partitioned according to one of the coding modes being shown so as to
correspondingly yield [a] two 16 x 8 partitions, [b] two 8 x 16 partitions or [c] four 8 x 8
partitions. Figure 3 also illustrates how each of those four 8 x 8 partitions could be
further partitioned according to other coding modes. Various coding modes could be
used for partitioning and thus it should be noted that Figure 3 illustrates some examples

of the available coding modes, from which, one is selected to partition a particular block

of pixel data. To determine which of the coding modes may be selected, for each



how a bl ock of a video frame could be partitioned. For
exanple, a 16 x 16 bl ock of pixels could be
w@arbiei2zened accordi ng to one of the codi ng noRPEEUR®06IES770
shown so as to correspondingdy yield [a] two 16 x 8
partltlons [b] two 8 x 16 partitions or [c] four 8 x
8 partitions. Figure 3 also illustrates how each of
codinggrodeometian infermationi ¢-Eomotiopyedohéds dajerntingd and then one of the
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[0027] s hOU| Fifge Aalledtratdlatblbdkddhgra dflal HEthd@ERTo&ARR video frame
exanpl es_of the available codi ng nodes, from which,

haying aj pj,urgbweqftbé@kﬁ dheprin 5 Prther expfned iadight offfigetes dfand 4. With
AL 909407 L IR bl LR P
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odj ng nodes /is S cted as_further explained bel ow
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QSRR X Aelehiig b SRR SEEARL RO sPofi 43l Gaptization
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how a particular_block of the B franme may be
theingast detemunations. Wagstelaspreerp blask 408ca eiantigatipn pasgamgtersis
cefFRhirRd pY Seigihe FS| Ri0uBY SOGHALSG AN Bid e Sicoi Aot
With oféred@4p blank 4dacthe phrtichiar diock edidte B Wamedoi whichoite®P was

a cost .is determned b | the first notion vector
de‘&ﬂamaﬂti Heggafied BLURg S .dsmaﬂg\ﬁa (ERRIZAtGY PHANERE PR e
selb@edLOfike AdGe. One of the coding nodes is sel ected

based on their cost determ nations. Wth reference to
[003Bbck 408y semeemhodimenisotie ﬁastacm‘éreeme freme et emponadly rbgeived

first t.ed with tr
ool e 4 TR P B RE BBl KB 2
ott}éﬁéﬁxb@&ihﬁshtsbé&ﬁ kefefentd ﬁaﬁeﬁi @P@o&my 18kHi €Al dff2e tHeB Wame such
determ ned i s encoded usi ng_such determ ned

as thgdnferenge fr@meﬁ?aa%m@ﬂluatﬁae@ igatee tladthepavmgthapawicular
t
k%78 cADaRPRP SNE RRlicd OF old e LOLEARE BT

pm@sﬁ@w@ddB frame A as belng illustrated in Figure 2. In
er e nts, h.reference franme i s _tenporall
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particul ar block to be encoded by using the determ ned
coubp hayrmpirethgre bex QBsl being rssgciatedehérewith.e Fer extainpleg sédB shaded
area 218 of the reference frame A having four QPs being associated therewith as
illustrated in Figure 2. If so, in some of the embodiments, the determination of the
quantization parameter comprises calculating a weighted average of quantization
parameters associated with an area of pixels in the first reference frame. Such area of
pixels corresponds to the particular block of the B frame based on the first motion
vector.

[0030] With reference to block 402, a first set of motion vectors being

associated with the B frame and the first reference frame may be determined instead of



[0029] Wth reference to block 408, an area of pixels

of a first reference frane associated with the
w@aoobiogzkar bl ock of the B frame based on t he PCT/ES2006/008770

notion vector could have nmor£ than one QPs being

associ ated therewith. For exanple, see a shaded area

218 of the reference frame A having four QPs being
detesminingjuetthe iayt evation vgstor.| Ifiset inspew emboRinents tik cdst

N one .of ..t he enpbodi ment t det.er,m nat.i gn _of
aefpppflaR 5 484 i S AR R Bl PG R Ry Farameter
ANEtBOEQsnaNAToAAST th qebhd DAt ohdak ORetBRdoRIRISEs SalAB&AH D¥6i8hted

with an area of pixels in the first reference frane.
aveygen obquaatiaatiop; Dasdmactels apwsistddEith en auge oppikelsdw therfirst

e P3EK Ayt STBACRSSH AR 5L G B 6O VP
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the first reference frame may_be determ ned instead
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el P BRC able P Rgd ORI TEAVET S TR sk Shapisedtat A fusprated
in Wigdule Bh@ERBn@fefreX& Sarh® wolRl He thé teféRh&S RAAE Bf dsalilstrated in
.Such area of pixels corresponds to the particul ar
Figre dler @ﬂotbwe%rmca fntedBelds also taeparalhsieceized bgforeghe Brirame.
_ | s i ni :
In Y% SfBocimtt e oBo ARkl ¥l oh s HETEL Sicdla hlbBoh vbtbr ana
thended@sninai omed ointlquantizaivnyeedntsteraulpdised ssindithe diestandisemad
wth refer encetwﬁo . lﬁl ock 402, Such second nption vector
MQUONNMEEIQE] 3P TAtGF P tth%lseéecﬁfida‘?@"%ﬁrfé}o ‘second reference
[063@?”9- | TRurBeSnore lilGedd 6derdrifih g REEHE TRERNH Sedd® motion
reference frane A as illustrated’in Figure 2, the
vestorso adirst eéterf emgmnfweaives hadng assbaated avithahe Bdranee frdatire filst
s illLustrated in . Fi e .2 or anot her ref.erenc r
refBfenpe [k P88 S Sesea et o ey eo B hart iSRG R thf B Frame
andl thel RESRI RfRGe TRMcSmay hedAOShinSEWah BRSO RbS402S Sor
the second notion vector and the determ nation of the
exginnlst the dustaefepaca framecoeldisrihe wiergrgerfipmnd asjilustraigddn Figure
. o :
2 FRRE LR PSS BCHRLER L B ARyl Th Bpure 2. 17
sodattegsaiembndinjensst tHehest detetnimanidn seesahel fi bhd secvad tas 65 motion
a first set of notion vectors being associated with_
vegtRiS. hlpg-APRdlSTnp IO Of 103 QYA EAHIOH QT RelF L ORFRAISes CAMANiRE 2

weiltePhvelRlel ROPIEC RS Q1AM BRR 9 FHr@lRdh YstdE pilfs B the

frame and the second reference franme nay be determ ned
refgienbe frefe rearseQPd ) Ricassad@ed Fath a second area 220 of pixels in the
reference frame B as illustrated in Figure 2. Such first area 218 corresponds to a block
222 of the B frame based on the first set of motion vectors and the second area 220
being corresponding to the block 222 of the B frame based on the second set of motion
vectors.

[0033] With reference to block 404, the cost determination may use an equation:
C=R+ 1D,



exanpl e, the first reference frane could be the
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least two coding modes indicating how a particular block of the B frame may be

partitioned, the processor is also configured to determined at least one motion vector,
e.g., a first motion vector, being associated with the B frame and a first reference frame.
Also for each of the at least two coding modes, the processor is configured to determine
a cost by using the first motion vector and a default quantization parameter. The
processor is also configured to select one of the coding modes based on their cost

determinations. The processor is also configured to determine a quantization parameter
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Furthermore, the computer readable medium also embodies other aspects that are
similar to those additional aspects being described in paragraphs [0027] — [0032] for the
method broadly illustrated by Figure 4.

[0038] Figure 6 illustrates is a block diagram of a method for coding a video
frame having a plurality of blocks therein is further explained in light of Figures 2 and

6. With reference to block 600, successive video frames comprising at least one B
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of the quantization parameter comprises calculating a weighted average of quantization
parameters associated with an area of pixels in the first reference frame. Such area of
pixels corresponds to the block of the B frame based on the first set of motion vectors.
[0042] In addition to determining the first motion vector for each of the at least

two coding modes, a second motion vector could also be determined. Such second

motion vector is associated with the B frame and a second reference frame. In these
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of fhe a?leag’[%wo co fng todes indicating how a block of the B frame may be

partitioned means for determining is configured to determine at least one motion vector,
e.g., a first motion vector. Such first motion vector is associated with the B frame and a
first reference frame. With reference to block 704, also for each of the at least two
coding modes, means for determining is configured to determine a quantization
parameter for a particular block of the B frame by using the first motion vector. With
reference to block 706, means for selecting is configured to select one of the

quantization parameters determined for the coding modes. With reference to block 708,
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B frame and a first reference frame. Also for each of the at least two coding modes, the
apparatus comprises a second determiner to determine a quantization parameter for a
particular block of the B frame by using the first motion vector. The apparatus also
comprises a selector to select one of the quantization parameters determined for the
coding modes. The apparatus also comprises an encoder to encode the particular block
of the B frame by using the selected quantization parameter and its associated coding

mode. Furthermore, the apparatus being described above also comprises additional
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functionality. Whether such functionality is implemented as hardware or software
depends upon the particular application and design constraints imposed on the overall
system. Skilled artisans may implement the described functionality in varying ways for
each particular application, but such implementation decisions should not be interpreted
as causing a departure from the scope of the disclosed methods.

[0052] The various illustrative logical blocks, modules, and circuits described in

connection with the embodiments disclosed herein may be implemented or performed
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comppRth ot any ernipaiian thersef designed tapgrfesm the finssiens dasced

t t I tic es et .
T T e T
prévaysot atilgibeaihl eon teneioe prodeSiddMontroler hicrabmi®@ller, or state

descri bed enbodi nents, . .a QP may be deternined for each
machingr ApPI9egssoramay alse ke Epplpmentzi @ gombinalipi of eqpappting

Ui I : - [ d be
A e e e A AR Bt i e
miargrdrassovapoe pr mdiechicorpsocebans rhamguriction vithlade&R cak, or any

ane .fra{re QPs are al so needed to be determn ned.

t he
OthFBS‘(B%‘ OBLgAUGA nar ti cul ar intra bl ock, QP(s)

[003SPOCi at egheWiehh of & SefRIdHR RV En Rk QEHEd GPeefifonUs R the

to determne a QP of that particular intra bl ock.
enfoodsagntsT e escdtheriniings by esibpfied Wwiraetly indiardyeare, in a software

' t var| il rat i (Welel

o B BELALE b Hhoced o il 8 S ihlnalph 6B ¥, Aiare modute
mag:q*azlﬁe@ tni RAwnfed ' hlolt“ﬁ elasix ﬁﬁﬂioﬁh?ﬁ Ig@lsnhaa?@, BEEREIM nigyorbe

| enented as_electronic haraware, TI1rnmware, conputer
EEF MmOt wgiskBmard gile Rgem@uable Aiskohb Pz g any other

S

Tof 1 e Rdtom HiPining S AnAERpRaY AERRL edfufls coupled to
thecpmopeseaTsiish thel predessor waid tad snfoohatoan frem, anidvsteep®riatian to,

been describ bave general|ly in terns of their
they PTRET BRANIE i (G & aFRE R Sipas P Py besintegral to the
prdBRoEMERS BbcaBoNAIINGEBrARE nkRfiiHAS HEaeHtH APEN TIREASIC
particul ar application and desi g}r;t constraints inposed

mayrresifiinpveseniarmenpdt brthe signatice, Eetrirecessoring thergivragremedium
may}g ide5Chkhed }%@8{;&%‘&' Abﬁ%r {erxlmﬁn%i.yl ng ways for each
ar%lcu ar appPl all on, ut SucC |nplenentat|on

[o03eri si ongThs peavichsriekcripgion of elepdisilexdd @mboaitsntdis provided to
c{gpart ure frogmthe scope of the disclosed nethods.
englgy)

83| PefF Skalfqdgndhg arf tngples grinse thsgAnparatys| agedes method
e S o AR R o SRR R D dopron
to thesd ghillestini thdrah, agdriler gdnepupposiplep deliesidwrgin mayibgiapplied to
othseir )Qa%lqplgsr gn%easd%lgt{ongpgg &ntd ?na?/%glaidgg&. | ’ﬁ1nus, the disclosed apparatus
and method is not intended to be limited to the embodiments shown herein but is to be
accorded the widest scope consistent with the principles and novel features disclosed

herein.



specific integrated circuit (ASIC), a field

progranmabl e gate array (FPGA) or other progranmmbl e
WO o@bo9tesi ce, discrete gate or transistor | ogPCT/US2006/008770

di screte hardware conponent or any conbination

t hereof designed to performithe functions described

herein. A general purpose processor nmay be a

m croprocessor, but in th€LAIMS native, the processor
WHE{ b@H.an .conventional processor, controller,

BSEBMEE er, or state nachine. A processor may
al so be inplenented as a conbi nati on of conputi ng
devices, e.g., a conbination of a DSP and a

m crlepr odegewhod ef prdimgikividecoframe bevipe Gcrlswdits of blpskstherein
coHl}f)ﬁgin? croprocessors in conjunction with a DSP core,

or any ot her such configuration. [0053] The steps of a

met heskivdng abdgedsiviehniceBandduehpridingcin fet ore'B Waid thdi€in;

enbodi nents di scl osed herein nmay be enbodied directly

i n Har dhieasktve ¢pdingwpdetar e nodul e executed by a

processor, up cfggtgi [,OR t t t :
nmodul e rradfte%gg%lggea? n I\r/{ﬂ%drrrlorv §&B | gagﬁ Hn%ﬁo@?,ﬁw{& being
me nessociaiREh e friyme BRPREVEtrefeomyge fmaegi sidkr s, hard

di sk, a rgenovabl e disk, a CDqu\A or.any. ot her form of
storage MEHTHRG ATOTinPY HEME e ARSteTpoHBR a¥sria @fdz;né‘edefamt
nedigdihti iR pRlafdid0 the processor such the processor

can read information from and wite information to,

t he sgleelirgenepidheieadingympges hasedemtheicost detammingtionsige
medi i.ntearal t he 0cessof. . ITh [0CEessor .
and SRR L g B e ip PLeP HESE TP RoR YRS E oo

wittethe keisitdé codin@megerankder minal . In the alternative, the
processor and the storage nmedium nmay reside as.
di scherding s Rinskohthe B Arafe hyapsingthaidaigrmined guantizptien parameter

RHeVd 49885 REd.on of the disclosed enmbodi nents is
anp?}gevdle%lé% to ﬁelr%a (It’dee any person skilled in the art to

make or use the apparatus and/or nethod descri bed

above. Vari ous di.fi catjons to thegse odi pents w ||

o Pondi 1o aBRUPOAL g hSBErUk Al o FoICRRGE ame s femporaly
redeMRAIRINE bE afritACB AR, def i ned herein may be applied

to other exanples and additional elements may be

added. Thus, the disclosed apparatus and nethod i s not

i nt gnded be.lim.ted to the enbodj nts.sho herei.,n ..

but o o Reunl Bl & HiGe R RN A dnt i fpacion
patditdd’ co@bRtss cabalangy el Weglited esvefigeClodS@dntization parameters

herein. CLAIMS What i s clained is: ) ] ]
associated with an area of pixels in the first reference frame, said area of pixels being

corresponding to the block of the B frame based on the first motion vector.

4. The method of claim 1:

wherein for a selected coding mode the determination of the first motion vector
comprises determining a first set of motion vectors being associated with the B frame
and the first reference frame;

further wherein the cost determination uses the first set of motion vectors and
the default quantization parameter; and

further wherein the determination of the quantization parameter comprises

calculating a weighted average of quantization parameters associated with an area of



1. A nethod of coding a video franme having a plurality
of bl ocks therein conprising: receiving successive
WO e@enIf2eanes conprising at | east one B franme PE¢EDSI006/008770
for at |least two coding nodgs: determning a first
notion vector, said first notion vector being
associated wwth the B frane and a first reference
pikelaimethedirst wéaremasiframey saidowst ofbpixelsiteipgt doerefpanding to the block
tion vector apd de | t..quantization paraneter;
o s Bttt el b B f aseq on t he- cost
determ nations; determ ning a quantization paraneter
by using the first notion vector associated with the

sel ett ed Bdneijodrotiedainy hfuighee eeiinpgsiaghl ock of the B
fraW%ﬁR%zNﬁ%BQw@Q%d@%&&&ﬂ%ned qguanti zati on paraneter
codrng

and Theé selecte frode. 2. The nethod of claim1l

wherdeigimitifg hisecindmedtRnersetr f sathaecbsd hipeadtbybeing associated
received before or after the B frane. 3. The met hod of

with Gie/R framgapd éiS?FOPHéefS@Pé? ff?l_ﬁﬁi ion of the quantization
par kb &' wikRER HheS &kt &ééﬁﬁhﬁidn@soﬁg@@{}g@%&%dar}{gﬁcﬁ%\?ecﬂ)fr; and

quanti zation paranmeters associated wth an area
pi xdughérmvhdreinfthe detemsih@iemnafahé qaamtizatbai phrametar odmprises using

.xel s, being carrespondi ng.to, the block qf the B frane
(B FEE AT HoPHMPTPA poutas TS B U selpfied rofiRg s
claim1: wherein for a selected codi ng node the

determ nation of the first notion vector conprises
det & i niThy raethpd efclgisn Sof notion vectors being

faf 23{@?6@%5 ?9%\% ;SQS\#%Q(? cgdi&% %{65%8 "ﬁge? d%gxi?néﬁét{o%t cefr tﬁ% %Ess glidet{cxﬁx evector

erern 0] rmnati o

cobripiisés deérnohingof il satadtrastionavatidrh ®ethgfaastciated with the B frame
gu%géization paraneter; and further wherein the
ang dhebinst wd8TPRAS T he quanti zati on parameter conprises

cal Gyl QBeRiy'hd I'Hegaqnvﬁaﬁl'bﬁ‘ggf e g%@ﬁ i ﬁ}%&i.bﬁ’ nvechoer comprises

parameters associ ate an area ofpixels int
defarmgting efsecamdcet bf avkipn yvactdrsareday afsoqinted [vaittbehier) frame and the
corres ondi.ng to the block of the B frame based on the
segqndde eEeé]f’e tion vectors. 5. The method of claim1

fur ttheherGOREREINShd Gost determination uses the first and second sets of motion
vectors; and
further wherein the determination of the quantization parameter comprises
calculating a weighted average of quantization parameters associated with a first area of
pixels in the first reference frame and a second area of pixels in the second reference
frame, said first area of pixels being corresponding to the block of the B frame based on
the first set of motion vectors and said second area of pixels being corresponding to the

block of the B frame based on the second set of motion vectors.

7. The method of claim 1, wherein the cost determination is based on the

first motion vector and the default quantization parameter and uses an equation.

8. The method of claim 1, wherein the encoded block is a macroblock.



for the at | east two coding nodes: determning a

second notion vector, said second notion vector being
waz®oenyreed with the B franme and a second ref eP€nUs2006/008770

frame; further wherein the t determ nation also

uses the second notion vector; and further wherein the

determ nation of the quantization paraneter conprises

usi N t heAfdomgutarndadabbonddivnt emhodying ar method axfi atlag a video

t.he sel ect ed, codi mode.. 6.. The nethod of claim
trihe e R Y 8 bERER Pl ot e hoteoriesne
det efeRiP@kisafteivd ided fradbs SRhpiHing KAEAL oS LPRFanfABerein;
determining a first set of notion vectors being
assoer aftleast e RodingnRdes:ame and the first reference
frame; fu ere et nat..o f Seco
not i on ve& tt%fﬁﬁ%o éi fsl{e}’g ‘8§ 1(2 eﬁrgﬁ’g Sélds i 810t1§{1 Or being

ot | BBocifed 0ith theB Tgnts&a fRiseffotids fidne:; Bnd r ame and

t he second reference franme; further wherei n the cost

det er ni nadStURINEEsA 1998t P dting ke Jusomptiont vecipr apd | pefault
vect QlSitiz gﬁﬁg a&l}ﬁé@é}r wherein the determ nation of the
quanti zati on “par anmet er conprises calculating a

wei gieteetinguer aifbe obdigg anideg based on ey csedaterminaons; at ed
vvlth?flrst ar ea. of, ’EIXE|S in the fj ref erence

f r anERERIR S BUGHPALiP RHgei By Siner ikt Rest SR ector associated

wftl@ﬁférsﬁé@@dfcbéiﬂ?m&fé' ghd i rst area of pixels being
correspondin o the bl ock of the B frame based on the

f i r sanceding efb @nktqfdhe Bdoang By nsing i ddtasmineddjuantizatioh parameter

e e corr spondlngtothe bl ock of the B frane
r%téegcﬁecl?edt%% 08" set of notion vectors. 7. The

met hod of claim1l, wherein the cost deternmination is
based on the first notion vector and the default

quantt- zat Thsncqyapypieteadatin anqdiwn of rlamudtwhereinghe figg reference
frdThe ﬁqgrrzgcrle(lﬁg?éc%iv%d bREE & dheek Ici}?eb$ Rggged block is a

nacr o conput er readabl e nedi um enbodyi ng a
met hod of coding a video frane havi ng a plurality of

bl oc rein, sald hod C S rece|V|
suc cﬁs si VEG QORI I echﬁ‘?iPﬁ“;g%ﬁéfl I“@’& in egemnatlon of
thé g BRiAN6A %Jafhmefté}r coprls8@ShlchMBnE ‘adxkréight'éﬁ dferage of qoura]mtmatlon

ermning a first rmtlon vector, sard first "notior
payasaetens asedcrajech wiétbcinasred ohipizels tethg firstareferemne faarhé,rsid area of

pi)rcqu 8&8& (c:gngs%gr'ﬁhg ?ont‘ljxe block of the B frame based on the first motion vector.

12.  The computer readable medium of claim 9:

wherein for a selected coding mode the determination of the first motion vector
comprises determining a first set of motion vectors being associated with the B frame
and the first reference frame;

further wherein the cost determination uses the first set of motion vectors and
the default quantization parameter; and

further wherein the determination of the quantization parameter comprises
calculating a weighted average of quantization parameters associated with an area of
pixels in the first reference frame, said area of pixels being corresponding to the block

of the B frame based on the first set of motion vectors.



determining a cost by using the first notion vector

and a default quantization paraneter; selecting one of
wo bmsoedteng nodes based on the cost determ nat PORES2006/008770

determ ning a quantization parameter by using the

first notion vector associated with the sel ected

codi ng node; and encoding a block of the B frane by

usi A§. t h&hdetemputae degdehhet imetivon opadlaimet®r saddmethed further

sel.ected codi ng node. 10. The conputer readable nedium
COBPIE8i m 9 wherein the first reference frane is

t engey @b kwo begely/@Aihehed®: or after the B frane. 11

The conputer readabl e nmediumof claim9, wherein the

det determiningn sesond motigo asetor stidegcukr A ety hstngassociated
wiffhe ¥ ALLogh 2, Vel ghtad.ayerage of quantization

paranmeters assoclated w an’area of pixels in the

fi r Strtiiee fndieesig thef dostndzterfdnationatd ueés thi x&dond Peitivg vector; and

corresponding to the block of the B frame based on the

fi r Serthpsyhsreiy ghe dsterminationph t}éfo%%ﬂflé%thnd%?ﬁ%’é‘?@ TRERRIISRY USIDNg
thfirsChR L Shd Mﬂﬁén’?b{]&&g hsRoRfiShliPhe GOELRS c&ﬂﬂg o€,

etermnation of the Tirst notion vector conprises

determining a first set of notion vectors being

assqgci at W th the frama. and. t.he ﬁ'_rst reference

frand: fureKemPRIErRiaPle medpm Pt L LFi nat i on uses t he
firsinesh f@fa SMHQNCcOmRES Rode aedididithiti@foBWrtthe first motion vector

quanti zation paraneter; and further wherein the
cogipriegsrdataamining of firsheet gl amtionatectoss peing metosiatasovih itheB frame

an&ﬂlecfﬂjsfrte%e?&c% gighted average of quantization
par anet e

rs associ ated with an area of pixels in the

fir strthieef @hewvie the derrmiation asfe theokedohd endtibei vegtor comprises

correspondi ng to the block of the B frane based on the
deferpiging g seqond igk plomotier vegiars beingrassodeas WHidy the dhfamegnd the
sedBdi Wk eru%Em 9, said nethod further conprising: for

the two or nore codi ng nodes: determ ning a second

not ifouther edientin thataobt sleconthation uses the Eirsirandeseognd sets of motion

assgcidat ed with the B frame and a second reference
VePiPn@0d f urt her wherein the cost determination al so

usegukit® WRGEHd D UERANMEESP of BBdgddatithth PRARRIR ddd®prises

determ nation of the quantization paraneter conprises
calgsiafing a weighted average of quantization parameters associated with a first area of
pixels in the first reference frame and a second area of pixels in the second reference
frame, said first area of pixels being corresponding to the block of the B frame based on
the first set of motion vectors and said second area of pixels being corresponding to the

block of the B frame based on the second set of motion vectors.

15.  The computer readable medium of claim 9, wherein the cost

determination is based on the first motion vector and the default quantization parameter.

16.  The computer readable medium of claim 9, wherein the encoded block is

a macroblock.

17.  An apparatus for coding a video frame having a plurality of blocks

therein comprising:



the first and second notion vectors associated with
the sel ected codi ng node. 14. The conputer readable
wore@s2ed cl aim 13: wherein for a sel ected coRPCTYSI006@8770
the determ nation of the fi §t notion vector conprises
determning a first set of notion vectors being
associated with the B frane and the first reference
f r amepnd {ortieesiving enedessive eidtet feamesnenmpnising at leastsaeo drame
nmotion vector conprises determ ning a second set of
%8 on vectors being associated with the B frame and
t he t5a€ Qs thefRumRGRodkane; further wherein the cost
determ nation uses the first and second sets of notion
vect or s; meads ferr deferminingr diflist; metige tverietneid SisstomokipRe vector
quant. zat | ; ' l.ating.
e OB LS BRRATRET RATRA AR AR B o
with a finfeahs &sredetefmipinged Toktnby hsinki thetfisehetioncector and a
frame and a second area of pixels in the second
r ef SpfBHE BuaHtiLAHON BYRMErTr st area of pixel s bei ng
COr LESRORY 's%lgcﬁn% SR ALY mbi& tsdd e R85 @ teRRintalibns;
first set of notion vectors and said second area of
pi x eleandfir nigtecminiggs pgnaitizgticroparhmetst by ksing thenirsBufotigneector
based o he second.set aof tion vectors. 15. The
ass@&'ﬁffgt"%‘ﬂ‘ %éﬁlﬁﬁFgc?@Hgmﬂ%S;fa aim9, wherein the cost
det efahdffrieREodise HBRRR oP fhel B Erafdertsit usliigg the detéained qasdization
the default quantization paranmeter. 16. The conputer
paragtralone thegdlegied spdigeaneded, wherein the encoded bl ock
is a macrobl ock. 17. An apparatus for coding a video
frame having a plurality of blocks therein
CONQBI] Si Mhe MEFSathOrofr eldhVving veheegde sthiev €irsti chéareficeadimsme  is
conprising at | east one B %rane therein; for at |east
terppgalboiceiyedipefets orpilsh e ita®et ermining a first nmotion
vector, said first notion vector being associated with
the B frame and a first reference frane; and neans for
det d@ni nilhg apmoatts byf widimg l7hewhéreist msing ofprv deteomining the

and a default quantjzation p net er ; ans f.or.
as e R LA HE BB N B e Bae 0 G P g g, parameters
asSbBLaBIIN IR bh QRS of pixels in the first reference frame, said area of pixels being

corresponding to the block of the B frame based on the first motion vector.

th

20.  The apparatus of claim 17:

wherein for a selected coding mode means for determining the first motion
vector determines a first set of motion vectors being associated with the B frame and the
first reference frame;

further wherein means for determining the cost uses the first set of motion
vectors and the default quantization parameter; and

further wherein means for determining the quantization parameter calculates a
weighted average of quantization parameters associated with an area of pixels in the
first reference frame, said area of pixels being corresponding to the block of the B frame

based on the first set of motion vectors.

21.  The apparatus of claim 17 further comprising:



means for determ ning a quantization paraneter by

using the first notion vector associated with the
w@edoeneed codi ng node; and neans for encodi ng BCDUSIRG6/008770

of the B frane by using the 6etern1ned guanti zati on

paranmeter and the sel ected codlng node. 18. The

apparatus of claim 17, wherein the first reference

frarfarihsatbaﬁawalcbwngames’ed before or after the B

frane. 19. The apparatus ,of claim 17 rei,n nmea

f or TS o dHsTERG »quehue Dbt lst, S ePn Aidon deer being
s OWIE thedY BABANAh sBbbRAlbRANCO RaRRl amet er s

associ ated with an area of pixels in the first

r ef dpghrrewheraimemeans for adetsampfingithe fcostbasngses the second motion
ve§ zﬁéponding to the block of the B frame based on the

I'r’st notion vector. 20. The apparatus of claim17:

wherfettherf\olieréin 38d206 t@O0dtaQiing g e gudiiamson| farameter uses the first
deternining the first nption vector determnes a first

and ggcopfl MRSINOISCIPEAssRcated Vi thessedrcios coding meda he B
frame and the first reference frane; further wherein
nmeans for determning the cost uses the first set of
not i128n véﬂmcmpmamdofMQﬂdéﬂault quantization paraneter;
and furth §Fe| n neans r dete m n| ng. t he

quartIe i ShbeBogang Seteghingig of, e fifst motion

ve&tbr BstahihdPd iR sd It aBRibE rv@ctaﬁs%ﬁigaésﬁ&lé%a QiRhéeB %’m&f and the
pixels in the first reference frame, said area of

firggirelsrence &amg: correspondlng to the block of the B frane
bas e notlo vectors
app oyt it B 'opRipiTEle S SRR Vo Gtrmines o
sedoddstt ROV GrBHRS assoEiard Wil thd B RiMe MdGhe deE&MABM@rence
noti on vector, said second notion vector being
frag€soci ated with the B frame and a second ref erence
fr aqﬁl’thefr%ﬁeﬁ Gh nfhAGE rrhefg?ﬁlﬂﬁn He c%g l‘f{ g]tl%! ﬂﬂsﬁtculi‘(? s&BRA sets of
al so uses the secon motion vector; ur
1naﬂman&cMnmmams for determning the quantlzatlon
par uses the flrat and. second npti.on vector

s e USRS ek feler e ? Ay ARFgLOD poramefgs calculates o

we@@ﬁ@d’ M iSaef uhAtiZRied p ar‘ﬁﬁﬁ‘:f&é ﬁ'ssf)éiﬁteé vl £618drea A RIS in the
node neans for detern1n|ng of the first notion
first reference frame and a second area of pixels in the second reference frame, said first

area of pixels being corresponding to the block of the B frame based on the first set of
motion vectors and said second area of pixels being corresponding to the block of the B

frame based on the second set of motion vectors.

23.  The apparatus of claim 17, wherein means for determining the cost based

on the first motion vector and the default quantization parameter.
24. The apparatus of claim 17, wherein the encoded block is a macroblock.

25. A processor for coding a video frame having a plurality of blocks
therein, said processor being configured to:
receive successive video frames comprising at least one B frame therein;

for at least two coding modes:



vector determnes a first set of notion vectors being
associated with the B frane and the first reference
wo caae9928urt her wherein nmeans for determ ni ng BET/UR®06/008770
second notion vector determ,nes a second set of notion
vectors being associated w the B franme and the
second reference frane; further wherein neans for
det er m nidatgrmine acfirst moes vedier, Said Sirstametigevstg beatgsasedciated
not i Q ectors: and.further erei n,.means for
det é‘?ﬁ"‘i%? %gt?%rﬁeea%aamsheéﬁe%% dPSffer calculates a
wei ght ed datahim@ea Ofost URN tusza! it fRaT aNRIcAr Ye@6S egtlah edefault
with a first area of pixels in the first reference
f r afBaniFglen BEeBAEar ea of pixels in the second
r ef o F AB0ds i ' 4 Wale)
cor r%elg(%o%ﬁg ioﬁg tod]?%erg%{egcégeg?or n?t ﬁ%&%t ? ?%ﬁ%eﬁlgg@gd on the
fi r detespine of quantizaionvieeimnetsr Bndsingithe giestanctiar ett@fassociated
.pi elﬁ bej ng.corr spogding to the block of the B franme
Wl'@‘éﬁ‘éae %34?%1%@8 d 288t of notion vectors. 23. The
t he@{cﬁ)gsdte Sdblgts)%lg bghﬂ@t]%gr first S%g%i on v%%tﬂg?djg‘%agﬁlt%ﬁe}i il phrameter
anditheagletted gading zztdeon paraneter. 24. The apparat us of
claim 17, wherein the encoded bl ock is a macrobl ock.
25. A processor for coding a video frane having a
pl upel i t whef plokegks dfheraghn25 saherddl OGESHRE REdBEte frame is
configured to: receive successive video franes
tengRenglhy sreiedbelpepyaftenhe B framee therein; for at |east
two codi ng nodes:determne a first notion vector, said
first notion vector being associated with the B frane
and2a fi Mhe preebewent elafni afpwhaeio thetdaeminaticn ok qbsntization
usi ng the first tion vectaor gnd a default = |
PAGHANT | YHTPGS p‘éarlg}r)’r@ff& 2 JEigied AYETasF PhARBHIANGN nBy@weters
assBEERM With bR GreaQtpifal §f Heaki fé&“éré%c‘éei?&ﬁé‘f‘ $3fd &ea of pixels being
quanti zation paranmeter by using the first notion
covespoding §sibe btckdf wiet B fiaine teeddeat dd ficadhotpnred®r. and
encode a block of the B frame by using the determ ned
qgquanti zati on paranmeter and the sel ected codi ng node.
26. 2§he phepazsbr of clgin@psn 25, wherein the first

reference frane is ) o _ _
wherein for a selected coding mode the determination of the first motion vector

comprises determining a first set of motion vectors being associated with the B frame
and the first reference frame;

further wherein the cost determination uses the first set of motion vectors and
the default quantization parameter; and

further wherein the determination of the quantization parameter comprises
calculating a weighted average of quantization parameters associated with an area of
pixels in the first reference frame, said area of pixels being corresponding to the block

of the B frame based on the first set of motion vectors.

29.  The processor of claim 25 further comprising:
for the at least two coding modes:
determining a second motion vector, said second motion vector being associated

with the B frame and a second reference frame;



tenporally received before or after the B frame. 27.

The processor of claim25, wherein the determ nation
w@Roobhe92guant i zat i on paraneter conprises cal cuPEL/USIPOE008770

wei ghted average of quantizabi on parameters associ at ed

with an area of pixels in the first reference frane,

said area of pixels being corresponding to the bl ock

of tiheh® Wheaein thraenstideermination; alsst usapthiesacandonetion wgtor; and

The pr.pcessor. .aim25: rein.for a selected . .

coai NERoRRndhe e Bt YIS R eRor niTagE! Sfmprises using
they fiest @i SRBRd hivEiSn VedtefsHkddicgdawith tHetseReted @bAIRB inhdR.

vectors being associated with the B frane and the

first reference frame; further wherein the cost

det qgggif 2?4@%0&%?&0¥Qﬁiil{li2§§t set of notion vectors and

t he guanti zation paraneter; and further
wherveheateih fer ales¢lestad nading modt thichéetepudnationadfi the first motion vector
araneter conprises calculating a wej aver age_ of

ht ed
CORAPLINES JEtETURINS A Bk pehr e MRSy SiWH bginE assaciaFby fthe B frame
anBiEidt ferb® fdhsSt reference frane, said area of

pi xel' s bei ng corresponding to the block of the B frame
basdurther wherefn rtb¢ determafationt dfothes eetomds mo#dn Vdeeor comprises

SoPS558 5 S ot BB BB R el B nd e

seddRlieferergdifédnzecond noti on vector being associ ated
with the B frane and a second reference frane;further
wherfaithert Weereigsthe gettedetarmination vsgssige diatsandhiscensk sl of motion
Vegl?}g.%gdvector; and further wherein the determ nation
of the quantization paranmeter conprises using the
fi r Surtherd wheetn dheelcictminag ol ofs thes goaitiattdeh Ppatametdtecomprises

e| ect ed codi node._ 30. The processor of claim 29:
Caﬁaﬁ{-ﬁﬂ@g f reaghtad Buttage JAuapiRaHgn REARCiRBaetiaeh it 3 g’h“ area of

pifdls fﬂ“&e%ﬂéﬁ%eféf%ée%aﬂ@ Gh@L CUHRY e8¢t IRLRS{ ;jtﬂia REoRd reference
b with the

first set of notion vectors being associate
fragnef, saiddirstradea ¢fepiféls being ebmespnoding tcatie blddlrdfies B\teeneehased on
the determ nation of fhe, second notion, vector .
e i, S L BRI st L SO SEROT BRI b e yisepeling to the
bl dTgheB FREATREM Yh tH sbbdBef sfanBi@Nkctdae second
reference franme; further wherein the cost

determ nati on uses the first and second sets of notion
31.  The processor of claim 25, wherein the cost determination is based on

the first motion vector and the default quantization parameter.
32. The processor of claim 25, wherein the encoded block is a macroblock.

33.  An apparatus for coding a video frame having a plurality of blocks
therein comprising:
a receiver successive video frames comprising at least one B frame therein;
for at least two coding modes:
a first determiner for determining a first motion vector, said first motion
vector being associated with the B frame and a first reference frame; and
a second determiner for determining a cost by using the first motion

vector and a default quantization parameter;



vectors; and further wherein the determ nation of the
guanti zati on paraneter conprises calculating a

wowiogloved aver age of quanti zati on paraneters aBSDUSEN&WS770
with a first area of pixels ig the first reference
frame and a second area of pi“Xels in the second
reference frane, said first area of pixels being
cor r s pelediongfdr 0 séleaingl @nk of thbecllifig antedinsteded ot e cost
first set of notion vectors and said second area of
pi xel98teEBINIGORGr r espondi ng to the bl ock of the B frame
base t | .
pr oo e FER Top BEbr 2% (PRAELP biramiler, Y Fhing the first
maidnaseihr assotﬂa&dfthtsﬂhe selectod cadmg orodermbdt he def aul t

quanti zat i rane ssor,of claim 25, .
her N etngte R oaa R Tl F 4 20 BBt by Jimgaghe determined
q@@mraawﬁmfaﬁlete?@ﬁmﬁsaleyﬂed%@dlhgmehaw ng a plurality

of bl ocks therein conprising: a receiver successive

vi deo franes conpr|3|ng at |east one B frame therein;

f or | east two cod : t det er mi ner

ot orh nt dyeabp R S Bl S Sierdp el Bt BRFAE it 5 fmporaity
vdledbeftet boafesIRcB afa@d. W t h t he B frame and a first
reference frane; and a second determ ner for

determning a cost by using the first notion vector

and def t r

Sol e? my e ARl SELkH PENAELE h (B Slehif calculates o
WMcMmhgmnﬁquat&hﬂardpMemm asocifed wigt en iraal oigpiaels in the

i zat par anet e lng the first
(3Pl ieh B e DR Photls beiedotetpontat g Thodeck ofige B frame
bagkdMGRE aFst hRftioRReadi.Nng a bl ock of the B franme by
usi ng the determ ned quanti zati on paraneter and the
sel ected codi ng node. 34. The apparatus of claim 33

V\,her nt first ren frame is tenporally
recelbed E@FSP%HgPS f sﬁe B frame. 35. The

apparaiettsn Gdr a:ée@dctecﬁcﬁ)dlﬂlgfhﬁb@é thetfiir ddtdrifindd@leRimMinRe a first set of
cal cul ates a wei ghted average of quantizati on

I%waﬁ@@t@f%b%@é%@t@@ wiihithe Brrameandgshe frskegferepee frivee;
fi 1 sty el SheRseuk sﬁ&ﬁmgl an‘;xggr t‘ﬁ%ﬁ\s%& ﬁ{si( gét%lgas egg yectors & and the

corresponding to t rane
defank tquantizaton paeieter; and

further wherein the third determiner calculates a weighted average of
quantization parameters associated with an area of pixels in the first reference frame,
said area of pixels being corresponding to the block of the B frame based on the first set

of motion vectors.

37.  The apparatus of claim 33 further comprising:

for the at least two coding modes:

a fourth determiner for determining a second motion vector, said second motion
vector being associated with the B frame and a second reference frame;

further wherein the second determiner also uses the second motion vector; and

further wherein the third determiner uses the first and second motion vectors

associated with the selected coding mode.



36. The apparatus of claim33: wherein for a sel ected
coding node the first determ ner determ nes a first

W@ 2106099200t | on vect ors bei ng associ ated w t h tPEr/BS2006/008770
frame and the first referen frame; further wherein
the second determ ner uses the first set of notion
vectors and the default quantization paraneter; and
furtih?er vTi@r&giparatLh;e)ftchiim@7deterrri ner cal cul ates a

verage O g anti zat r anmet er associ at.ed
ot S e 38R DR i e R B R P S B R P RSt set of
m&@bvRERSb&hg RéseBlafe APt Ge BOFABS RAA drerrgsttrefe}éiﬁe lagek
of the B franme based on the first set of nption
vectlyrther @lrereintbe ﬁcpp@r@tt@mnmﬁr d@teammesa steandrset of motion vectors

CONDri si,ng:. . e at rrodes a
bR B it b sl S ek s e o 1 on

v ectfaftherSehéreHemo Recordt de@imues tulés ﬂh@lfﬁﬁt afs@ebid 8ds of motion

with the B frane and a second reference franme; further
VeRIoEY 8Nth t he second determi ner al SO uses t he second

not 'fgﬂ &L %ﬂ%ﬁexn 'ﬂ% fttﬂr& h?éte GEL1 JA1d Eirpa%est ry rvgeléhtfzd average of

determ ner uses the first and secon ion V ors
quastszation tpachmwitdrk aﬁsbeia&:dlveidt eﬁrsm actangf phsedein3Be fifd@eference frame

par at us of _cl : i.n for a selected codjng .
g Hae S PLEIAlS (R HiA SregheLAGrarIAe e, SHALet fugh Olgpivels being
come&,po%am\g%ttﬁé 81RRIMIABIPAAAb LA Wnlhe 1RE & & ABBoRPELtors and
first reference frane; further wherein the fourth

sauieieefprrd arer ofipixelsiemgsoaresponding te dhe bibckrof therB freme dased on the
insgtcafsmgmna‘t/eec Orvvith the B frane and the second
erence tf‘? further wherein the second determ ner
uses the fi rst and second sets of notion vectors; and
further wherein the third determ ner cal cul ates a
ere%pa@@tlwr ofcakifn % avhesein ghe sarene dstegsinse pegs dbe first
m&lénl'\/e@ b3 tneRicfyuafl561oR phidnfdi, {1150 T of er ence
a secon s in the second
reference frarre said first area of pixels being

correspo toth the B fr ased on the
fir D o orBRUES S 9@&@5 WaREIAF §rcg §£hﬁ>darseaamarmblock
pi xel s being corresponding to the block of the B franme
based on the second set of notion vectors. 39. The

appdrlat usA efethddphe@Bng whedesi framé daging anpludédite pfrblveks therein

coHRRRNe 17t

seB§
re

receiving successive video frames comprising at least one B frame therein;
for at least two coding modes:

determining a first motion vector, said first motion vector being
associated with the B frame and a first reference frame; and

determining a quantization parameter for a block of the B frame by using
the first motion vector;
selecting one of the quantization parameters determined for the coding modes;

and

encoding a block of the B frame by using the selected quantization parameter

and its associated coding mode.



noti on vector and the default quantization paraneter.

40. The apparatus of claim 33, wherein the encoded
whb@wekoi229 a macr obl ock. 41. A nmethod of codi ngPEI/VsHeE008770

frame having a plurality of Rl ocks therein conprising:

recei ving successi ve video @ ames conprising at | east

one B frane therein; for at |east two codi ng nodes:

det ef2m niTig methbd of chabhiddnwhereinothe fast dfekérncs tframy isaemporally

vectar _bein asgo iated with the B frame and a first
reelyes @@‘*g%ﬁﬂ,egﬂﬁﬂﬂ%ternining a quantization

paraneter for a block of the B frane by using the

first notion vector; selecting one of the quantization

par afet erBedatébodiof ethifotl, titerain diver detamiastjoranidthe quantization

encodi ng_a .bl ock, of .the B fr by using the sel ected
afiSeleH SHPRO AP TEEF e Rl Sl R R Peremeters
as§BReedHith BRCarsR bhpidteRfin Ghafirst 4efrenbe Fraing, §7& afdarsFtpixels being

reference frame is tenporally received before or after
coprpgpoBdingderthe tiack ofitbe Refraveibased on shaditmotipe redter- t he

determ nation of the quantization paraneter conprises

cal cul ating a wei ghted average of quantization

par attet ergheansihed af ddnmwiti:h an area of pixels in the

first reference frame, said area of pixels_bein .

cor rEEeRdeTRperd therdipgmedesy the #@teswa%%fgg é’agtdﬁ‘“t%\’ecwr
coﬁgﬁi@és R ARnY OCHRE setdft- mdith PRGN Pl KLRIMAFith the B frame

erein for one of the codi ng nodes the determ nation

andfthe fiest fefferencerfotmeyandect or conpri ses determining a

fir&t et of m)tt on, vectors b H% asscg.ci ated with the .

B f PAHRCTaNdCTHE B FEICTPIREPR (e Py JRANTZAHOp Papaniplyr comprises
calbiBtial n Whighetat Slefigh i RAn®iatioh Satihddiérs Za¢dcRiled with an area of

_paraneter conprises calculating a wei ghted average of
pixpkain the irstosfasenca feme, said paercolapisels e caprespoagdingfto the block

Ofg%lg(xlg '@mgbagéh%rf ih%%ﬁstrsgtﬁ]ng&foga {f{ég&%l’ osai d area of

el ng corréspondi ck of the B frane
based on the first set of notion vectors. 45. The
nmet hod of__cl ai further conprising: for the at

| ea®d- t wok }@daqtg]@c? ﬂ%(a%lgg 41 further comprising:

for the at least two coding modes:
determining a second motion vector, said second motion vector being associated
with the B frame and a second reference frame, wherein the determination of the

quantization parameter comprises using the first and second motion vectors.

46.  The method of claim 45:

wherein for one of the coding modes the determination of the first motion vector
comprises determining a first set of motion vectors being associated with the B frame
and the first reference frame;

further wherein the determination of the second motion vector comprises
determining a second set of motion vectors being associated with the B frame and the
second reference frame; and

further wherein the determination of the quantization parameter comprises
calculating a weighted average of quantization parameters associated with a first area of

pixels in the first reference frame and a second area of pixels in the second reference



determi ning a second notion vector, said second notion
vector being associated with the B frane and a second
wo edoerngnee frane, wherein the determ nation of P€T1ES2006/008770
quanti zati on paraneter conpri.ses using the first and
second notion vectors. 46. 'Fﬁe nmet hod of cl ai m45:
wherein for one of the coding nodes the determ nation
fraphe, shid firstras¢a ofpikeln being corresponging s@ theddo@r ofi the Bgrame based on
fi.nst set of notjon vectors bein ssoci ated with the
ey e ophipcly add Teid Bt altr A apeels Bhit o B o the
blbdrEordBd BITFnRABdsed of the! SBEorREOBtnHREA PRt ECt Or
conprises determ ning a second set of notion vectors
bei ng associated with the B frame and the second

ref efencefr »qand further, wherein the determnation .
o tHe quiitc ASBPaaR L ALYk O B e SRh Gy @ection

fuitbérgiobgaisey este@eindiy OetRNFdrZath abdpdyalkieitsaRsanel deRenined
with a first area of pixels in the first reference

qQUARLIEREOR PaTaIdYe BHE tabedised 1¢5 stepdingihe flockeangmy distortion value
asgo%fa%g@\gﬁﬁg{eaﬁgck.sai d first area of pixels being

corresponding to the block of the B frame based on the
first set of notion vectors and said second area of

pi xel s being corresponding to the block of the B frame
B b B R0 7 v e e e b e o er i

as§BRIARLwh 2 GvAdsTt st or BREHELE 1dvAR: Es@NT 1 zati on paranet er
sel ection further conprises determning a cost for

each node by using its associ ated determ ned

i zati bi.t. d f di.. .
e b oo SRRl TERAbe koG ubGutREH apdhodf REWRE o viceo

fravhedigdvin ABplurtiey 6EbIBEIE tBére®l ®inipridihg: Wher ei n t he
sel ected quanti zati on I{gar aneter is associated with a

| owd8GeIHBS PUCSESSHfeVigRO fraaes qompsisingay feast ong B ame ipieia;
reaqglb%%qee{g{egw&gcﬁ%)ﬂﬁggsng a nethod of coding a video
avi ng a y

frane ap Ity of blocks therein conprising:
recei vi ngleeunnoess i &/ €irvi dedidnr an®sr, Ceaigr fist ngo@dn | waslr being

one B fra therein;: for at.|least t codi ng nodes:
det é’ﬁﬂcl?it_ with %eﬁé?ra%ta?’f;ﬁf\?gé?%ﬁmgg‘iaﬂleﬂ‘ t notion
Vect or beleRIMARSOS 4RARG atfbd Parhii6teBrdr B 1AFAnE Bl ttdnsd by using

reference frame;” and deternining a quantization
par dwefiest mpgen yedibck of the B frame by using the

fir Ssglegt‘i)ﬁgl St &F ﬁlteoqru;antization parameters determined for the coding modes;
and
encoding a block of the B frame by using the selected quantization parameter

and its associated coding mode.

50.  The computer readable medium of claim 49 wherein the first reference

frame is temporally received before or after the B frame.

51.  The computer readable medium of claim 49, wherein the determination
of the quantization parameter comprises calculating a weighted average of quantization
parameters associated with an area of pixels in the first reference frame, said area of

pixels being corresponding to the block of the B frame based on the first motion vector.



sel ecting one of the quantization paraneters

determ ned for the codi ng nodes; and encodi ng a bl ock
w@boosie92B® franme by using the sel ected quanti zaP¢DHS2006/008770

paranmeter and its associ at ed27codi ng node. 50. The

conmput er readabl e nedi um of ‘Cl aim 49 wherein the first

reference frane is tenporally received before or after

t he 8.f r affke canputdieadablepuedinny daibaiml 49: medi um of cl ai m

49, i th t i ti f he .quant i ti .
o anbcEm ©p e pESe ChEnE Holl 1B actetmieiORet B iShmotien vetor
cothigtel dafehAmina) FRer 5 RASEOE vadtBR Wit aRbcidlks avvi?{ the B frame

pixels in the Tirst reference frame, said area o
ansi the fisst feregce rmesydndi ng to the bl ock of the B frane

based on the f.ir tion vecter, 52 The .conputer I
Feadtibfr i B ERGERuERChP b tapipuGh Pfribtey, comprises
catadithng avdeshiéd evagtecshninatizatonoparhietefd Asbcinl iviith an area of
vector conFri ses determining a first set of notjon
piyele ke st rriersaasolenme.egidmien of Rixely anmeorgaspondies to the block

0 dthé Blerdrid 648008 ftﬁJ %qpset Bf‘@pﬂb'ﬁ LgbWherein the

eterm nation of the quantization paraneter conprises

cal cul ating a wei ghted average of quantization

par apet ers, associ ated wi.th an_area_of pixels ip the

Pt othr of Lhb o nfis pisadttly (oGl 5F rRbr D, aidhgnethod further
C(g]qgﬂsgsg@ondi ng to the block of the B frame based on the
first set of notion vectors. 53. The conputer readabl e
medi fgirthsfat dsaal twosdinganedeset hod further conpri sing:

for . t codi ng nodes: det er.nm ni . .

secotanBhinga ShatiPolQnl G Rl SeonbT hEioy ety Brjue agyociated
whb She iRtfetharatd at ol fréfermca fthne, Seleaed thef @i@ntgation of the

frame, wherein the determ nation of the quantization -
QYRRHEAHODN PRIERGIFIGOBWEISeRySiE the Eirgtiapd second m0dion YECRE: | on

vectors. 54. The conputer readabl e nedi um of clai m 53:

wherein for one of the coding nodes the determ nation

of tHhe fiTlst camyuit@neadableonediommmfickéxa 58et er mi ni ng a

first, set of notjon vectors being associ at ith the

B 1 TSP PR co ik Floder e HIATTAIPACL M raiap Wi vector
coniRisee Hab il £ Ar@ et fEmSBGP PEL ORIy MESLAEd with the B frame

conprises determ ning a second set of notion vectors

angdhefrsdsdferchestfeamesi t h the B frame and the

further wherein the determination of the second motion vector comprises

ot

determining a second set of motion vectors being associated with the B frame and the
second reference frame; and

further wherein the determination of the quantization parameter comprises
calculating a weighted average of quantization parameters associated with a first area of
pixels in the first reference frame and a second area of pixels in the second reference
frame, said first area of pixels being corresponding to the block of the B frame based on
the first set of motion vectors and said second area of pixels being corresponding to the

block of the B frame based on the second set of motion vectors.

55. The computer readable medium of claim 49, wherein the quantization

parameter selection further comprises determining a cost for each mode by using its



second reference frame; and further wherein the

determ nation of the quantization paraneter conprises
w@adosiyeed ng a wei ghted average of quanti zati oPCT/US2006/008770

paraneters associated with adfirst area of pixels in

the first reference frame and a second area of pixels

in the second reference franme, said first area of
aspicigtd dbeimiped gpupeisqatinulipagpmetert his id be kised forhencBdingaie block

as n the first set.of ti,on vectors and said
a"geaccg%BRQPeV{i‘ﬁJ&fasiﬁckaé?cgwﬁgiﬂf?yeﬂ?r esponding to the bl ock

of the B franme based on the second set of notion

vectors. 55. The conputer readable nedium of claim 49,
wher¥.n tHee gompnicr aehdnable anesdiem el shiimcbf.omberpin Hbe selected

SRR BT B b PR BT o8l B

to be used for encoding the block and a distortion

val ue associated with the bl ock. 56. The conputer.

r eaddbl e /gécﬁpﬁ?ﬁa% for ofingsa Nifker Bapet bayving aeplueadity of blocks

j b.Qn paranmeter is associated with a | owest

th%gg{gdgﬁﬂg% "of the | owest costs. 57. An apparatus for
codimepna foi deeivingsechanengdeo filamealcotaprising it dedss one B frame
t herein conprising: neans for receiving successive
Vf@eo franes conprising at | east one B frane therein;
for fatalieastwd ¥QUikOHEEs: Modes: nmeans for determining a
first notion vector, said first notion vector being
associ at ageagstfior tdeterBiring efishdnatiohi yastorr edidrfgnst enotion vector
frang; . ermnin uantic.zation
par SRS ReL N ihe BTl o e B B, e
first nothednsViee idefermieh L at quagtigiieon Qardhieed 6ani ibfetki 8Mthe B
paraneters determ ned for the codi ng nodes; and neans
for [EHBHBY HEnthsItgetlnetion Y&t f rane by using t he
sel Ezat i . bLS: hat ed. )
codi R anERE L Rl R RAICA TR el el i RITRE W Rling modes
anflirst reference frame is tenporally received before or

after the B frame. .. The, apparatus of claim57, L

e rBSAT RREFRSORE Bk PG RHEC QUARTG e Glrcied quantization
paPAhe®inlitsGaddeithdd &Rlify Melght ed average of

quantl zat1 on par aneters

th

58.  The apparatus of claim 57 wherein the first reference frame is temporally

received before or after the B frame.

59.  The apparatus of claim 57, wherein means for determining the
quantization parameter calculates a weighted average of quantization parameters
associated with an area of pixels in the first reference frame, said area of pixels being

corresponding to the block of the B frame based on the first motion vector.

60.  The apparatus of claim 57:
wherein for one of the coding modes means for determining the first motion
vector determines a first set of motion vectors being associated with the B frame and the

first reference frame; and



associated with an area of pixels in the first
reference frane, said area of pixels being

waeensespendi ng to the block of the B frane basedr/oszonéies77o
first notion vector. 60. Th pparatus of claimb57:
wherein for one of the codi ng nodes neans for
determning the first notion vector determnes a first
set Bikthmowhereiny ehny Brlsistanginsg dei guasdizatidnhpdariweetBr calculates a

fr and the first reference frame; andfurther . ,
weksIF: A1Ces AT SBPIAEPR BHARIG® (O GISthM DA fiRa of pixels in the
fiRafcReTBAR fr4fd, Ghildak@Sofdi Nl Bk Eeordpb@iRg &f the block of the B frame

quanti zation paranmeters associated with an area of
baspd en theifirst gbof inpen yest@pence frame, said area of

pi xel s being corresponding to the block of the B franme

based on the first set of notion vectors. 61. The

appasat usTid applagitus &F €1dinrI7erthesaiprsingg: for the at

Ieasfit%tvvo codi ng nodes: neans for determ ning a second

mot i 9 theed degst MofodingdBedfd: noti on vect or bei ng

assogk L b -

g R B o B e R T i ector being
asgoraxttd dth e Baframetawd asesnthefdrencst frame, sheweindthe means for

ti.on vectors. 62. The apparatus of .claim®6l. wherein
delsminiig U a2 AL B PG R B8 105 ALt AL STHRPE FHAtin G ioRe
first notion vector deternmines a first set of nption
vectors being associated with the B frame and the
firs@2.r ef Erccanparatusofslaimflt her wherein neans for
det et ni t t] vector. determ nes..a . ,
CoconRBn iy dig GFIEe R h8iksHAERR! rof SREMARS 1B, firsp motion

veBtdr idaremaesl a fifg ssiesfanctionefeefogdbeng AR08 ated Ml tH the Bfedme and the
.wherein neans for determ ning the quantization
fitsbrelaence Tamfi cul ates a wei ghted average of

quang,gat +08: angt oA j N r -

o UHER MASRCRAR, R YRR PRl rybh BlroP dGRrmines a

seaprebsebdf poiied sedtors bhimgsewonattdreitietherk rafne ameé thesatehd reference
first area of pixels being corresponding to the bl ock

frgpe@e B frame based on the first set of notion

vect@ftheraRHeSAl MeHRCRPUeRBRIMY tHRI (gﬁhﬁzzﬁi%h%rameter calculates a
corresponding to the block of the B frane based on the

weighiof @verage of quaptizationpacanenters ag@ciakdewislp pdirsitassn affpixels in the
. ' , erein f sel ect.i ng _det erm nes a .
o R ol s R e AR PE bl R P i i
areplanpikZla ey doadespoRidiig, tolthd Blotk ob éhellB €fhme based on the first set of
motion vectors and said second area of pixels being corresponding to the block of the B

frame based on the second set of motion vectors.

63.  The apparatus of claim 57, wherein means for selecting determines a cost
for each mode by using its associated determined quantization parameter, bits to be used

for encoding the block and a distortion value associated with the block.

64.  The apparatus of claim 63, wherein the selected quantization parameter is

associated with a lowest cost or one of the lowest costs.



for encoding the block and a distortion val ue

associated with the block. 64. The apparatus of claim
w@3osmpeeei n the sel ected quantizati on par anmet BCT/UUS2006/008770

associated with a [owest cosfy or one of the |owest

costs. 65. A processor for coding a video franme having

a plurality of blocks therein, said processor being

confGgur e nrocessaclirveoding @eyisle eramel devingaarggdurality of blocks
1hgpnprL§in eat east nel%;rane therein; for at |east

R0 & Pﬁ% wooadhe 'Y a first notion vector

sai deddivesductmbive Bides Ftadies Q@in?ﬁsi&lg 90khtons Biirite tHaeeiB

frame and a first reference franme; and determne a

quarder stdedsbiv pendimemedes or a bl ock of the B frame by

using th ' [ . r I . .

quanti zatiesmingls CRi BbubR ke, S B5LmBRR Raly Bine associated

nodegith the® Eaneded a fidtacfkrente frhmefuddr ane by using the

sel ected guanti zation paranmeter and its associated .

codi ng msErmgE 2 gyantizpiipneRaramelst fon mplerk st think dene by using

the did it nloBbghense frane is tenporally received

before or after thé B franme. 67. The processor of

c| aismle6onewt ¢lreequantihati cdereanmdtera determinkd férghe coding modes; and

ey QPR SOBPRGE TR Moy T esaieive b PaBon preapgtpr and

itsvsdsid&ia@gu@ﬁﬁ%@f,d@i xels in the first reference frane,
sai d area of pixels being corresponding to the bl ock

of the B frame based on the first notion vector. 68.
The fr oc 0 aj : erein.for. o 0 .
i RO brftkseG ST e, B3CN ki OB ClettBice frame is
teniparbldy receivpd befese cedfes el igme. f i rst set of notion
vectors being associated with the B frane and the
first !refe!rence franme; and.fur.ther wherein the .
det gm nﬁtHecb?oc%Eerl'(‘)? cg&kﬁ%[ YRR P AL ARG iof 8L RESization
cal cul ating 'a wei ghted average of quantization
papamedeTe cemprisess oglcalntu Wi tweightedr ecragfe pif xglantizatidnh@arameters

first, reference frane, sai rea of pixels.bein . .
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claim65 further being configured to: for the at | east

two codi ng nodes: determ ne a second notion vector,

sai ggsecaid JRLEQN of &y Pel ng associ at ed

wherein for one of the coding modes the determination of the first motion vector

comprises determining a first set of motion vectors being associated with the B frame
and the first reference frame; and

further wherein the determination of the quantization parameter comprises
calculating a weighted average of quantization parameters associated with an area of
pixels in the first reference frame, said area of pixels being corresponding to the block

of the B frame based on the first set of motion vectors.

69.  The processor of claim 65 further being configured to:

for the at least two coding modes:



with the B frane and a second reference franme, wherein

the determ nation of the quantization paraneter
w@ovpioyees using the first and second notion VBCT/USH06/008770

70. The processor of claim6p: wherein for one of the

codi ng nodes the determ nati of the first notion

vector conprises determning a first set of notion

vect detarniine hgeamslanbtore deatdrt, kaitilsecdhdl matien aeclot being associated

first reference frane; further. wherejn th L
with 85 B (EAROANG 18NS SRR wféqfflar&eo%?m%%wn of the
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associated wth the B frane and the second reference
frame; and further wherein the determ nation of the

quant i zati.on paraneter .conpri ses cal culating a

ve| gm-ed_t@%i’fﬁﬁ%“%fro%ﬁféﬂ& zation paraneters associated

Wi t hyBerkin' Bk 0f¢ 68thetofling @hdtled thetderinidagion o HR BBCRotion vector
frame and a second area of pixels in the second

conapresed determiniieea fisyisat of metion veeorsfbepigcasseciped ngjth the B frame

i he block of the B frame based on the
arﬁ*@éﬁsg{}‘g}gp&n@&%ﬁ vectors and sai d second area of
pi x efusthbeiwigrdinr thesgaaciingiono of hke eoedd a@fotione v&tdr @6®prises

based on the Cgi;econd set of rmlt%i_on vectors.

§ _71. The
delprHuREs Gy seapndt ped iohmpaion,\estoss Peip @sygrtnd Witk itnB frame and the

scRAn PFRBLEhceSRInRE bh@n further conprises determning a
cost for each node by using its associ ated determ ned

quantuirthert ivdrergiartheredeggrmifpition 00 thre quemikafion mmaoetemgomprises

he bl ock .and .a di storti on val ue associ ated wth the
caliaE i Seihia Rt 8L Rl B eI whtoRlre Yol At ocea of
pik€lk f tRAfiflY dThicAdd Framhe RAHAREEHd hiwa dFREI AL theWetdhdereference
| owest cost or one of the |owest costs. 73. An

frappp ekt first arer obpidels pemevoerondiagdo tha/blagk ef the B Eame Pased on
Q%! RE&S OS] Yectr QNP 5Aid scldnd TRl bt gfi;?{ls Eeelfi § sdirionding to the
successive video Trames conprising at ['east®one
blbeclaoftht Befreh@ baskdon alie deeasd set wOmoAoh REto@des: nmeans
for determning a first notion vector, said first
notion vector being associated with the B frame and a
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fugtbemepmpreses detstmimotg @post ot @ch mode by using its associated determined

quantization parameter, bits to be used for encoding the block and a distortion value

associated with the block.

72. The processor of claim 71, wherein the selected quantization parameter is

associated with a lowest cost or one of the lowest costs.

73.  An apparatus for coding a video frame having a plurality of blocks
therein comprising:
means for receiving successive video frames comprising at least one B frame
therein;
for at least two coding modes:
means for determining a first motion vector, said first motion vector

being associated with the B frame and a first reference frame; and



sel ecting one of the quantization paraneters

determ ned for the codi ng nodes; and neans for
werwedpng a bl ock of the B frame by using the Bel/e@s10e6008770

quanti zati on paraneter and i associ at ed codi ng node.

74. The apparatus of claim wherein the first

reference frane is tenporally received before or after

t he B fr ameans/for deleemaippgraatuemitiofiticn] paramé@r fohertdoak of the B

the determ nation_of the quantization paraneter

conplPBe sy ¥sipg MeHshgouoR¥eds ed aver age of

quan
%éégc‘ﬁhg ?ﬂel%?i I?tg?ﬁzﬁﬁﬁa TS PAhRERE &Et&lﬂnﬁéh frQhe @cf)dmg modes;

pi xe reference frane, said area of
arpi xel s bei ng correspondrng to the block of the B frane

basedon he fi tio e r. 76. The a ratus of. .
cl ai eans. fo mg?oér b)(n% tglei% !’erélm(?o‘@' Hﬂngrgggge??cﬁeéiu quanEzatlon
pddBth Sl fhiteid &@o&iteat&hﬁ figleTOL i On vector conprises
determining a first set of notion vectors being

associated with the B frane and the first reference

fra 4, anflhef arr}gr'is 0%1% 7 %Vngre%etﬁlg 'ITgt qgf%fe(ﬂge ﬁfam'é hsetemporally

quanti'zati on ararre er conprises

reww@hba’drea)taftagme@frmant| zati on par anet ers associ at ed
with an area of pixels in the first reference frane,
said area of pixels being corresponding to the bl ock

of the B 'gﬂ@@hapﬁésegf Q8nd 8 He‘ie% tl?ee&etélimﬂrﬁfdn% the quantization

vect ors. e apparatus of claim 73
paramptei stangpristorcaldutatiag hessightado ac/erdgu gofnepiestization parameters

deter ni,ng a se onhd,. npt | on. vec a| d second t.iaon, .
SRR O 5158 SO Ao B S Re op TEae: 3 e eBRGE being
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quanti zati on paraneter conprises using the first and

second not i on vectors 78 The apparatus of claim

rein for one odi ng nodes the
det 2‘? ﬁ‘ ?Ppgfat‘f% cilal epcnot ion vector conprises
det eWHbIﬁinrmr and of the c6€ihg AhodaP theQdttarBEAa0i0S of éiefirst motion vector
associ ated with the B frane and the first reference
CHRRIHES dEGFRMEIS WHET SEhok Metion VestATS RN HRssFaled émﬁre@srﬁr frame

ar[H’tBéﬁ?st‘f&‘éxteﬂEeﬁ%ﬂPrd es determning a second set of
not1on vectors ng associated with the B franme and

t he fAmthondvireedierthacdetémanaionanfl the quantization parameter comprises
calculating a weighted average of quantization parameters associated with an area of
pixels in the first reference frame, said area of pixels being corresponding to the block

of the B frame based on the first set of motion vectors.

77.  The apparatus of claim 73 further comprising:

for the at least two coding modes:

determining a second motion vector, said second motion vector being associated
with the B frame and a second reference frame, wherein the determination of the

quantization parameter comprises using the first and second motion vectors.

78.  The apparatus of claim 77:



further wherein the determ nation of the quantization
paraneter conprises cal culating a weighted average of

W@ @apead i on paraneters associated with a firBCT/HFBEA6/008770
of pixels in the first refergnce frane and a second
area of pixels in the secon eference franme, said
first area of pixels being corresponding to the block

of t ReRBid forbRe bBthe doding toheick itesdeteyainafonrafttheofirst motion vector
vectors and said second_ area of pixels bein

cQrapiEs geiedningna & frteschPbEIRlg VEHErE AR ABOBAEAViHh el frame
aﬁcf&g@qs}gggeﬁfce Ol j.on vectors. 79. The apparatus of

&Fein the quanti zation paranmeter selection
f ur t hethee onjpréinethed déterninationg of thostecbnd maltdn rvecter tppmprises
using. its associated determn

O aRInEch SSCBRY S°UL ) TR B AT Do N e B and the

S&,Oﬂa%f&rehé@[?aﬁ{@ldﬁg associated with the block. 80. The
apparatus of claim 79, wherein the sel ected

quanfurtet i wrergiar thee deserniigations o€ i the eaneniizaiion pawmster comprises

t.or one of t
czﬁcglatmg a wexegh9 avre]:reage o%uantlzauon parameters associated with a first area of

pixels in the first reference frame and a second area of pixels in the second reference
frame, said first area of pixels being corresponding to the block of the B frame based on
the first set of motion vectors and said second area of pixels being corresponding to the

block of the B frame based on the second set of motion vectors.

79.  The apparatus of claim 73, wherein the quantization parameter selection
further comprises determining a cost for each mode by using its associated determined
quantization parameter, bits to be used for encoding the block and a distortion value

associated with the block.

80.  The apparatus of claim 79, wherein the selected quantization parameter is

associated with a lowest cost or one of the lowest costs.



