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METHOD OF SELECTI NG A REFERENCE PI CTURE Techni ca
Field The present invention relates to encodi ng and
decoding 5 a noving picture. Background Art Mbvi ng
pi cture codi ng systens conpensate for notion using
notion vector information. In the case of noving 10

DI C oy 0 U il R Bl bRl e ence

pi ctures, reference picture indéex 1n on as wel |

as notion vector information is required for notion
TeSRENS i LNy The reference picture index is a value

that is used to ,distinguish nmultiple reference .

pi clifePUGERteaW FIHAT PehaLepde? EREREFBPS 3Pfe decoding
a mefaiensictfird ure i ndex to a decoder. The decoder

sel ects the reference picture as indicated by the

reference picture index, and perforns notion

BackgrewsdtAolhn using the selected reference picture.
Gen ; - Wale) S | [ag ssgfje ;
20 %?&%t%%?eg?ggr@% S( artl:rﬁn{r%:}ga gr%mrg%?lgglkgceg& %Ot%on
USSRANMANGON nVerkeTcatel @FMAHEODr ogr B8 siE s€aRki ngf Apving
pitteee 6bdong Ei/afem €8BS $iesOimdalipllhate R Rt ures,
gt the sape tinme. Ln casg of the interl aced scanni ng,
reLRrHEgePOFOhe 1PEE COASFYREIBR afatsithatS fid-ion vector
inSenphkietomt disf f ereamtitedres foand mdtel anpkespaneatibn. The
ted. i by :lLine. The int d j e qf, a
r‘_a?%’é‘fgrﬁe@?s itk ?? LivRE, SRR LTREP a¥55  =°
dist bngubely mubsipdm Medlegence thecturaer faeedeschneithgr. A

co@8f thatR fes-di ¥hdeqdJratenwo £1i&lgrel MRALK ¢ bhidecoder.
SQ§C|f|cat|on, an image is treated based on ,a_30 unjt
Thetdgcoiel uFelent B HRISreres Phayure Fofbiikertes & the
refepénter ickisee dodery n@tdodsrffyrman mBtebhaceshmpensation
are.proposed. é\first coding nethod is

usz%i epéciurf af&e L .
a field p?c?ﬁ 8 toarng Rt hbd-WhT ch perfornms a codi ng

pr oEseraddnsi decangiadd eethoflsel thrasimageadependeassified
inPbCLYERe Rl BrOyfldE BvO sShhEEng or interlaced scanning. In
the case of the progressive scanning, an image of one frame
consists of data that are sampled at the same time. In case
of the interlaced scanning, an image of one frame consists of
data that are sampled at different times, and the samples are
alternated line by line.

The interlaced image of a frame is usually divided into
two fields called a top field and a bottom field. 1In the
interlaced scanning, one frame is divided into two field
images. In this gpecification, an image is treated based on a
unit of a picture. A frame or a field may be referred to as
a picture.

Three coding methods for an interlaced moving picture
are proposed. A first coding method is a field picture
coding method which performs a coding process, considering
each field as an independent picture at a picture or slice
level. A second coding method is the frame picture coding

method which performs a coding process after combining two
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| evel . A second coding nethod is the frane picture
coding nethod which perforns a coding process after
combining two 1 fields into one frame at a picture or
slice level. Athird coding nmethod is a frame picture
coding nethod with frane/field macrobl ock, which

fiQf{iEOEHan eding, 4 e DY o GROPLAI D twolfel eellds A third
imio one frane an ec |ﬁg a Trane ¥ode .
cofliegd mslbodt dsmact obfmrkel epéftura tw@dlwgrdmﬁtdlng with

fr%&??gelav‘%a\é@crot}dl%@}é y M&?eﬁgrfgﬁﬁéog oégélﬁ{]ep%%@@s by

into,a pair d the coding is rformed. in_unit of
COW‘E&P&B?O&W%aﬁel@% EREe 1°n%uﬁ’6é‘f“§ ﬁﬁgﬁ%ﬁe?“ﬁlnﬁhé frame

moﬂaCbﬁbb.OﬁJk_e}gdl hsdendt cat mamp@&pcxeﬁfwr Esses t hat

ar e se tp i sti e.nacro oC eac

o b ppe chfrd Mo SR RS SR bed Ty i acent

mafsobbdekls areubpendamdtbomepanncan@lbhkscodlmgeis performed

inMBAS ebb@cg ﬁ obTocHnEé§rOf ﬁnfﬁﬂge 1, n?ﬁ%ﬁﬁ¥sv§5§¥§ned in
b d ane after

eac macr o 1S CO In units Of a
thewgacrebdechr b Hedi¢ate® Basrobiockamddrmsssmhithat are

usadf tel dignenhghlt gakchs ﬁaﬁﬁébpééﬁﬁkfk&ﬂteééh §oHeg. at
upper_ and | ower nmacrobl ocks of nacrob % ggalrs in

uni e}, £ (AT TR MR Ihl R i@ p‘B‘?‘?r‘? i Wetch ntg coded
att appeandahdt t bbwdt elmdceobpoakat Sofndheachafieblotls pa:Lr in

2 d I At th h bl
anf0ei20 | FORREDOen L0y, LA Mol R RGLOROKs coses

lnrraml@lﬂ otk samfyameefdctyi viewy Ebaldsnagel coanktiged ibith one
£rgpaponent and only a bottomfield conponent. The

upper nacroblock is called a_top field macroblock and

t he NeRmrh ke 0Bl &dielis magraklaskhot ® o P Hatdiofk that is

coﬁafdr eltl aglper sardielenee ﬁa%&ablﬁakssw !rflﬂ:fﬂfvl’aldc?& €pairs in
[ | ure is confi I N, uUuni.ts . ane.

o B I 0 £ Re Tl ims® e e paid, dheslprides) aito top
andr e bedrtsinder etk bd uompsnemta faadeiaaaﬂﬂ(ﬂndhm is coded
1nfinglagﬁeﬁ'i:§ Onb'.i‘ted I.Jfl{]f§ Q:'].?n ftﬁl%rrema%'}gbqg%kp' BEH(:S are

ng t Péf er éhce Frame plctur
rearranged so that the upper and lower macroblocks may

respectively contain only a top field component and only a
bottom field component. The upper macroblock is called a top
field macroblock and the lower macroblock is called a bottom
field macroblock.

A reference buffer for storing multiple reference
pictures is configured in units of a frame. In the frame
picture coding, all reference pictures are considered as
units of a frame in which two fields are combined into one
frame, and one picture among the reference frame pictures is
used for motion compensation. Accordingly, values are
allocated to the reference picture indexes in units of a
frame.

The reference picture index for a P frame is obtained
by sorting all the reference frames in an order reverse to a
coding order and then sequentially allocating an index, which

is increased by one, to the sorted reference frames. The
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used for notion conpensation. Accordingly, values are
allocated to the reference picture indexes in units of
a frame. The reference picture index for a P frane is
obtained 35 by sorting all the reference franes in an
order reverse to a coding order and then sequentially

ref%f@&ﬁgiggceﬂ ENdegexMeLh 418 igjcreased BY,008€fik8 into a
“the sort re{erencexfram.es. The 2 reference_picture_,
lighd@x st a Bistarke iand| assidgtegmimes Pagsedton andipplay
orfiéslofl, tROOré e H8HEE NEP@Fe based on a display order of

the reference frane. _[First, in case of the reference,
o ara Y PRAEEE eyt Erich o e iate ye indexes

arer gdrldaatiche Lef er emegetsanesrdarhose dilspl apferdere frames

s hod t f , hen . the i ni.RY
b4 SN0 PR (LA, Ol WobUT, B0 chen,  the
remeieiRe cénfleaass ameo el Ifianiied) o dehe| dagplalie ogder to the

reféﬁ@ﬁcel@raﬁ@%eWﬂbéé“aféﬁfﬂfﬂgfﬁéfaﬂ@aﬁgskhé’E'Erame. In
contrast to the 10 referénce frane list 0, indexes are

cage| ffat &BS nTERETANSHI alF 2R ddristo Lhe Hof GFrg@st to the
refeashSe WHosRedilipkay , oritdexegadsd hE 1B cdda®in ailtk display

t.hen_ t renaining i pdexes are alérgc ed in.a
orheforec i (EFEREERe FERESE iSef aESaol otdy Lpas che B
framder dralgsthémhi tdiet heeB inme. 1AiGked shomsailocated in a
rel€HELEBEAP! ELUL R gféréﬁcé% E @Iﬁgg@ HDEP1 By SbZ&er 1ags

o? The reference %u?1 er 1s5 5%3 3 sﬁ%v\?t%e _ g
behindr shee Bpi B¥afe- i k- | sE80Bsand refieense PiGEme index
foknfatlpeﬁﬁaedéd W& Us es€adi BE, ghlae erlf%lr@%. cef tﬁidﬁfer is 5, and

referepnce pictures are consi dered as ln%gfen ent
FIi ¢ BuPBOVEndHo20 Ui B R Gorr RS | BIF DIt tahsl for
B fgsamsed for notion conpensation. Accordingly, values

are | o ed-t he .r ren Lcture,jndexes |

uni tlg{ of&géfi gﬁg.l&At ptlﬁl?'gl% irn‘ec“,%dl?L ere eérqeﬁeé'egjf%g]el dpsf all
rejegepepbpbheduirast REeuaPnsdfiegedr ageindagendanh, piasures and
onkef §F eNG& Pirdideddidexgs1bn gacbutée! & of Jdi&s Pré® motion

frame are sorted in an_order reverse to a coding order
cogpepgation. Accordingly, values are allocated to the
reference picture indexes in units of a field. At this time,
the reference fields are combined in the unit of a frame, and
then, the reference picture indexes in each field of the P
frame are sorted in an order reverse to a coding order of the
frame. Then, index values that are increased by one are
alternately allocated in an order that starts from a
reference field having parity equal to a current picture to a
reference field having parity different £from the current
picture, while wvisiting the sorted reference frames in
sequence.

In addition, in the case of the reference picture index
lists 0 and 1 for each field of a B frame, all the reference
fields are combined in units of a frame and then a reference
frame is sorted in the same manner as the method of
determining reference frame index of a B frame. Thereafter,

the indexes that are increased by one are alternately
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frame. Then, index values that are increased by one
are alternately allocated in an order that starts
froma reference field having parity equal to a
current picture to a reference field having parity
different fromthe current 30 picture, while visiting

oy | Lt ion o
aligg?ﬁg&tq.%rg ﬁqe ref EROES éﬂhrt{lﬁ%?%e E}FQQ%BSQ” field

e case O erence picC re | ndex
haghag 1pabitEaetual et afcursenl pctulre e regferenee field

ha{riﬁédspaaf S%O'Hhﬂ%&érﬂ: Uidoth Okna fEeaeBeaRd ph&Pufe, while
ref erence frane is sorted_in the same manner as t he

ViFLEHEY bre SRYERH ﬁ?%%r‘?%?%r%%‘%e"r riPeSSHRICHT a B
framac.Ther eahbes, réberémeexesidthate ariedexeiscased byp and

Iter ate ated in an der
bo'E)Farts ﬁ1 8@r &f géﬁ@é“efu Ve ahf\?ﬁwg O%;rl tl)-/e’l'equ 4% o puttfer
lSa5cur-1nénFI§| cbushows xafefreneec@ifdtairg lmdexnd ighs t and 1

ofd'l:fjiaera%ﬂtgf VBt hie.Lé:l J e pigt fiﬁme""ﬂhlatg c‘é‘ns'ﬂé Nfhed as a

the sorte reference rames in sequence.
re§RBERBCRef erence picture indexes of top and bottom

fields ercﬁrP ftrcﬁrrqrrm%ea ebaengf affeﬁeéeaye beﬁéermovmg
Fl G shows reference ure |ﬁ%ex I

PlSﬁHr:“f S?dH}% aﬁHSB‘B‘E‘t ofF#REI gBUb l% B fTahE that c%’nCtures
prbeidesd as functeienenske. rEdrderdmnder the | mpfevencedi pocture

mﬁfe{cleg' BEFr t e B4 o ﬂé:??:&lufe cgdli ng asﬁ%/lséeemfﬁé n?eference

e rererence plctur provi aes uncti on
Pl?lé‘é?-“ﬁerlilw@ﬁef% 3%¢ cpERESTYPIrelyr aeandgsess $ef 86e to enhance

theeeeding %ﬂf‘l@l'érn%yoraﬁeﬁ:l 'cﬁaﬂ:erm%lrrﬁ_:f e4eNERi £ PATT HELerence
i ndexes "are %ﬁrlky reordered._so as to enhance 15 h
PiFRETELdR §%e PFcut cy LafEe Aldefd AP PAGEHR SFni t FAP- © Shows
a refsarlencer ﬁjeoztetmﬁmm@emrt ofnibealr aeeE cathchl qud:ture index
foEICtBr ramFIG' argl%sar§lresuo%d0f1gete aEXes ac ordlng to
inftra erence pictare YndeRTOFord PFTane and
tharbbpwardbycrebedemehQOdndexes according to the

abo%ﬁscfhgedm%ﬁﬁgd pAeWeN (R IMRYI NG P &GhUr§sing the
codi ng system usi ng ,
multiple Teference " pictures codes an interlaced moving
picture into a frame picture having frame/field macroblocks,
all the reference pictures for the frame macroblock are
considered as a frame unit and one of the reference frame
pictures must be used for motion compensation. In addition,
all the reference pictures for the field macroblock are
considered as independent pictures and one of the reference
field pictures must be used for motion compensation.
Accordingly, in the frame picture coding that selects
the frame/field coding modes at the macroblock level, it is
necessary to allocate values to the reference picture index

in frame unit or field unit according to the coding mode of
each macroblock.

Summary of the Invention
An embodiment of the present invention provides

reference picture information used for motion compensation by
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mul tiple reference pictures codes an interlaced noving
picture into a frane picture having frane/field
macrobl ocks, all the reference pictures for the frame
macrobl ock are considered as a frame unit and one of
the reference frane 25 pictures nust be used for

o . ur | |
aeEBLNERLEGTPEEPPLE QPoncl BECLIHE iy AL EEt GUELE Wlooraing
a fpdépendede pf craresbinck ovkenfintreriated apeeing ipigkure is

colE8t WieR FUSrahe YSed L@ HREHIAR GARESAIPhacroblocks in
Accordingly, in the frame picture coding that selects

a 3@9Y+E9frEﬂﬁﬂ?F%ﬂ(FQﬂiﬂﬁu;%ﬁ§&§§ abSiRg nBetbbpbek reference
piteueks.it is necessary to allocate values to the

reference picture index_.in_f unit ar fi.eld unit

accdrti THE 15TRPATERA hg THEAESEROTe 52n SRIGTHISE @ aference
pisuwnar fouf prrveelsmiagt izorf il e mmmicietclof indkbugesseatecting
at'”YSQEtPnoﬂéovkgféreﬁééer§98€ PéCtﬁéf.'g£8ggB£i§§ usedeie1q

for notion conpensation by 4 det er i ni n the reference
magrepiPeki faem drEf dradth yone caafiergncs chéFrhgrapddssf using

refBeEABEOK ctigR |IHENH abefo ARt 1\en Pi BEYEE IchicnCMieibcted at
l\MH;afmmggmtmermwn frame/ fi el macr obl ocks _i n
egs FeE

ity p PECEo RTINSt &f LBi Fg S+t i pPE example, the
refeteneac€iebdpmatruaesopl fiehé erbadboendm fheldet hod

of s gh € %hio%glfﬂ‘ re%k%tfi% e P i trclgé' r l%ef:ﬁgg? rrr}%gfgsfd%%qeear include

fiel d macrobl’ock™ Incl'udes ‘select i ng S
prpepepénge thiectilirel & oraproekeck ngsingi the sededdiidook least

onkl eB¥ateheashiepgrkef erence picture list using 10
reference_picture index information.

X Here, each )
sel eéfed AMrthexsembreimerer chbe PrEbademp¥ anfFiufg forming
thEoratexaspke, dre repéeerpee plilctugendyi st | Opoli edxhn@fleéd the

fobotton1g%eld. I n anotgqi emb%ﬂg_ nt . thegggéhog nﬁé one
FOF-EHer SFRRI UBRY  pHBeedSs ng Hie 8 id e | 6%k a§RRY
refeeesckecpidtate| eaistt, 1andnereetdeenng ptlo¢ urse [easgt one
refFdrthern Sggggggqustphe met hod may i nclude form ng

In another embodiment, if the reference picture index
information is an even index number, then the selected at
least one reference field has a same field parity as the
field macroblock.

In yet another embodiment, if the reference picture
index information is an odd index number, then the selected
at least one reference field has a field parity different
from the field macroblock.

In one embodiment, the method of selecting a reference
picture for processing a field macroblock includes selecting
at least one reference picture for processing a field
macroblock from at least one reference picture list using
reference picture index information. Here, each selected at
least one reference picture is a field, and a parity of the
selected at least one reference field may be based on the

parity of the field macroblock and the reference picture
index information.
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the at | east one reference picture list. For exanple,

the formng step may include initializing the at

| east one reference picture list, and reordering the

at | east one 20 reference picture list. In another

enbodi nent, if the reference picture index

information is an even index nunber, then the sel ected

at least one reference field has a sane field parity
Brisf t hesciiptiomeef obhedkra®ngs yet anot her

enbaq ' . refe L Ct ulf+ ~1,Nd ;

i nf g?iﬁegteir%cnc |Iﬁspéa4}%or{ogg i%ﬁ%ﬁ%%‘r‘oer{gﬁ%ﬁgn .tgﬁg se:_LI'neccltuéiolEd £o
pProgvifeast SHEtRererWRrstandimhsod fFledd ipyantion and are

ingaiﬁgfﬁﬁéd iﬁoﬁhﬂh%ﬁhgﬁﬁguﬁérhoﬁd%ECOﬂ'EHHEEspec%i}cation,
: odi ment,. the nmethod_of se|ecting a referenc .
11 F R Er e oo b SRARer Gt oS oh B SHCTD| Tk FHRTRis vith the
desetreption satvéeastenpbaiefeenceintipige dbrthe invention.
prog§§%ﬂggd}%wfﬂ . macrobl ock fromat |east one
ar

reference pic ist using reference picture index
i nf dtTfat | bn shiqeise, magedbbetlecpadratin | Bagreomécture having

gehBL81 CPEEMP) £1H1 € hacRoblgbd; and a parity of the 35
sel ected at | east one_reference field may be based on

the Fiari 2y 8POVWRe FREPHCRERr IV ndIFES%f 8fene frame
cofi Afurié & nehexingf of 1@t wed. coBingf desedn phcedrdingheo the
reEXQQAngg The acconpanyi ng draw ngs, which are included

8 8r YFéde a further under st andi ng of the invention

and Bie. 3 shhewes pbhat ed¢femeand pinstireutiedexpdristef 0 and 1

t Ri clLihiieati on, i dj .
o B Bl S5 ) bShE IR Bl 05 o orsin
toekpraralehedprhei pl es of the invention. In the

d_faVﬂ‘m.Sich_lsﬁ?owé SRS SRE Cibi(%iﬁ'@aiﬁdéﬁeériﬂea coding of
cofl) S 8ol B 91608k, EERE! b PP 9Ekie coning
systdmngccordingviogthectaieteddany; system according to

the FIG. 5 shows reference picture index lists 0 and 1 in a
coding of top and bottom fields of a B frame in a moving
picture coding system according to the related art;

FIG. 6 shows reference picture indexes reordered in a
coding of a P frame in a moving picture coding system
according to the related art;

FIG. 7 shows reference picture indexes of a P frame and
a B frame having frame macroblocks in a moving picture coding
system according to the present invention;

FIG. 8 shows reference picture indexes of P frame and B
frame having field macroblock in a moving picture coding
system according to an embodiment of the present invention
{case 1};

FIG. 9 shows reference picture indexes of a P frame and
a B frame having field macroblocks in a moving picture coding

system according to another embodiment of the present
invention (case 2)};
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related art; FIG 3 shows the reference picture index
lists O and 1 15 of B frame coding in a noving

pi cture coding systemaccording to the related art;
FIG 4 shows reference picture indexes in a coding of
top and bottomfields of a P frame in a noving picture

codigig, SYS! SRLASC Fkdidkd tﬁ?fcfﬂé“ %ﬂdg'ﬂe}s_ 2% FAGp ¥rame
shows reference picture index lists 0 and 1 in a.

haxdpeng 6L dpparP st mini & JiO6ing Bietake iGeddng system

acBB¥ingg RSt dnetted NEmbYalABhacr diche t préBentel atwshtion
art;3F[G. 6 shows reference picture indexes reordered

(c f€a toding of a P frame in a noving picture coding
SystRiifi. 25l astowdi noefexrdrire rplatede aiindelke@ of shols frame

ha{ﬁg{}?;gq%?dpirﬁéé’fc@o%{%ﬁ%i%@% %é’vir%”giéﬂﬁrea é{i:l{g‘esystem

. ame nacro n a novi icture co .
acgosféngateorali fyreberhephasiaent elenthen presgntg invention
(cgggmg)aegﬁaence pi cture i ndexes of P frame and 3 30

frame having field macrobl ock in a novin icture

codiftf - shét & Oa’éco?%f?f‘ge%)e aR1ERBBRI r‘fé\ﬁ‘%’%ﬁ tHe @ P frame
anfir esant fravenhaoing( daisa dl)madtébllehons kefmentee picture

Leture_index of..a P.frane.and a.B fra hayi

cof i b = Rat Pan AeTeRaihel ool ARy AR B LR, el present
inygstémmacécaedi Ay.t o anot her enbodi ment of the present

invention (case 2); FIG 10 shows reference picture
i ndexes of a P frane_ having field macrobl ocks in a

DefaiingepreinkeoronfngxayelenfraedPeREG t o anot her

enbaireiiaffed he prespille | N¥ABbHORent§asaB) ; theFl Goresent
.11 shows r rence pictuce Jindexes of,a B frane
0B AGHT | B it oBRSORS T4 ALROVIS BT Ol CagiRgence to
acspspaenyiagcdrdivniggso a further enbodi ment of the

Presgnt Jayen | BQev&gﬁgﬁyg);mgygng picture coding systems
compensate for motion using motion vector information. In
the case of a moving picture coding system that uses multiple
reference pictures, reference picture index information as
well as motion wvector information is used for motion
compensation. The reference picture index is a wvalue that is
used to distinguish multiple reference pictures from each
other. A coder transfers the reference picture index to a
decoder. The decoder selects the reference picture as
indicated by the reference picture index, and performs motion
compensation using the selected reference picture.

When an interlaced moving picture is coded into a frame
picture having frame/field macroblocks, a moving picture
coding system using multiple reference pictures performs a
motion compensation from a reference frame in order for frame
coding in the frame macroblock. In other words, the
reference pictures may be considered az a frame unit. The
moving picture coding system, however, performs a motion
compensation from a reference field in order for a field

ceding in the field macroblocks. In other words, the
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FIG 12 shows reference picture indexes of a P frane
10 and a B franme having field nmacrobl ocks in a noving
pi cture coding system according to another enbodi nent
of the present invention (case 4). Detail Description
of Exanpl e Enbodi nents 15 Hereinafter, exanple

refg?gﬁé%%{ét&é %hrﬁ pf&?e@én 1qven i%‘ M0 ynit
descri n d% al? wih reference to acconpanying _
dr adiaseFdinglyt at ddepr fragiss| wigwary gratide comnry/ field
maSYShESBk GRAENS3EReEOThABIHPNAYBEBP APt IA-WAGIXNs at the
|nfoLng%|gn.ﬁ#n 20 the case.of a npving Elcture
magEAPHICK y sE¥RLt hdtOsBEaMRL €1 pltder dicincRapreblipek, uses a
refeteneaceppitoite e imdtex idff oamafirameasuniel | aad nohé onfield

r information-is used for notio coppensati on. .
madlB8h Phok AT E0 e RetS e pt Prutl i (PEPE BRI Qlnie . 1e
showldi bei mpuisdidemslct itiat relier eaferphnceupdstiwremisaitxes may

be2Pe8t88Fed A€ 04 iéf@fﬁ;@%ssif@érfgfgfpce picture

index to a decoder. T ecoder selects the reference .
pi ctierefere.ndi Eheed Byampe mifdgifce Prvinge | e/ field
maaﬂfdbD@échr E__I.S_oitI!DEi ea\?ﬁ@a@erﬁmz ix‘él&ebl'%ln;j&@ tﬂie:t&&!ee::itrﬁca frame
ref erence picture. en,an _interlace vin cture
il Efied AGTUET She ShOOR AU haURNQTFAEPF cFgPrdered
refracenbé opiisturenindexes cofir @ Dehengusyst em BHengreference
piBULELPLEGLET RLENEE BLELUNERRCLLOLIR  fy 8L oding mode of
CO 0 o 17 ane

ensati on ma refterence t1rane |In or der.
magsaPhgckn hared r afe Wher oisifeglenden pidkureordyexdre of the

fragbengneeapi chyr RacPBY18eKcoasedered as a frame unit.

The 35 novin i cture cading system however, perforns
a moti%n PI@&%HEFns&HV&?tPP&n RIPYAERSncaT | BMPCPAMERHercf 2

methoda foreldbt exadinmighg nré¢ ferdned dpiacupd! dakexekn ief her frame

oifRLPS BV e B Rd ey G T B D ot LTt eyt Rotudes

a fpepedss elaf mdetelindokngs erefdesnse haviamuck f figydetes at a

piSth¥et UrEs ak1ihe) melabl ogkql eyel prEQLsEXaBP! €get Bfmining
frame macrobl ock uses a

reference picture indexes at a macroblock level.

[1] Determination (or Initialization) of Reference
Picture Indexes at a Picture (or Slice) Level

The reference pictures may be considered in a frame
unit at a picture or slice level and reference picture
indexes of frame unit are calculated.

In the method of determining a reference picture index
for a P frame, reference frames are sorted in an order
reverse to a coding order and indexes are allocated while
visiting the sorted reference frames in sequence.

Reference picture indexes for a B frame are determined
based on a display order of the reference frames. Firgt, in
case of a reference frame list 0, indexes are allocated in a
reverse order to reference frames whose display orders lag
behind the B frame and the remaining indexes are allocated in

the display order to reference frames whose display order
lead the B frame.
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5 reference picture index of a franme unit and the
field macrobl ock uses a reference picture index of a
field unit. It should be considered that the
reference picture indexes may be reordered at a
picture or slice level. Therefore, the frane picture

havifg ddimed Iaelxdefekﬁér{&crﬁkan@klslssmqul drcansideisd & the

referenc i ct relnafrarre unit plcture
refeyreRCE eSEgmanﬂlﬁsve 't AB9EEESIEFE 2 &0k i f@}%r%lsplay
ordadexes péfaréneae fuanics Theosef dieptay pprodewe bmdexhigher

tnARYcRE 4 ﬁl‘?rmme”ed €1§§r9é£ 150, 8 LSodl @s@xde Oflocatred in a
macrobl oc %ase%n ere ereneplc ure 1 nadexes
revegese 19rideangtanrefarenpe Maamslsl odicdevéispTay orders are

1ogé§sgﬂgn|gﬂgnﬁ|gga@éovides an enbodi nent of a nethod
for etern1n|ng erence picture indexes in a frame
f

pi ctldt et wh¥i AGAF Chree/ P REH ﬁﬁ@P@b‘l“%%dee$ﬁ€1P§f1hod°elow in

oraael tldeﬁmpﬁoﬁéoéﬁéﬁngfeﬂﬁi@i@h@j/ﬂgtlﬁ@frﬁcb@ﬂ@@ pi@wf@ codlng
P exes at a 201? iure ég | evel and ocess..
SYBF et BPH'Ai N+ r&PeFent ﬁF‘E‘:’Pﬁ?e Ph‘&'é'}‘(’é%s at“‘%Y '5

funatnohlofkﬂeaﬂﬂeriﬂg et erpifaaehon pdecture indexes before

ackBlihg, o Bellkeon s IR B AN Bidufe {ndeves
ar@ongrbétﬁarithm ﬂaaﬁéerzg udPt ae atepi cmh@n@ie th@e coding

efffevebnapd 40 OF eReR RinfildhRy  hAdexes o1 f R rébice apecture
al cuyl ate ﬁ In the neéh% ﬁé det er mi ni ng eference
1n§PEtEPE i xET3ge ang figdd BiG&Sce f sthg ereference
pigented imdeeor datfe treveldsaeetio $o C@ Ngoorditiarmdl a coding
|ndex arg, al | ocat ed whj 30 VI |t|ng he d__.
o<FIPEPEREE Frdn8tRhelebnteut Rt hIbkh R E oF  FEEhE unic may
bei mgoxderkdr a B frame are deternined based on a
di spjzy OVESEe%iELQ&?ﬁfer e fé?ﬂ%f%r iFd)st . JEN  §A@BErence

of a reference frane |1 st exes are allocated in
PlgtuFévéPgéxoﬁBeMaﬁaopépékeﬁégeﬁranes whose di spl ay

or derise | acgféireb@ai qﬁiléﬂerés fihder airgi mbaiEesy ﬂicft@brding to

ISR okl 9oL el o LS SN O e g o coding
inf nantee of a macroblock pailr with respect to the reference
picture indexes of a frame unit, which are obtained at the
picture (or slice) 1level. This process will be described
below,

[2.1] Case of Frame Macroblock

Since motion compensation may be performed to frame
macroblocks from a reference frame, the reference picture
index may be a frame unit. Accordingly, the reference
picture indexes of a frame unit, which are obtained at the
picture (or slice) level, are used.

A reference frame stored in a reference buffer may be
configured with a field pair having parities (e.g., top and
bottom) opposite to each other. FIG. 7 shows reference
picture indexes for a frame macroblock in a P frame and a B
frame when a size of the reference buffer is 5.

[2.2] Case of Field Macroblock

9
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8 in case of a reference frane list 1, in contrast to
the reference frane list O, indexes are allocated in
the display order to reference franes whose displ ay
orders are higher than the B frame and the remaining
i ndexes are allocated in a 5 reverse order to

r ef -g{&e V@B?ﬁ;?e | Sp erns, a Quer; than g4
thee'gyE:BL ranéée?ﬁﬁt hi's anrg'l:?ﬁ'e&%t. ﬁ‘ég e%%oé}%rﬁfr?t a e .fleld
magesetPekd HEIBw, ai refnrrnce ofiaplovdvdrpference picture

in@Eki ﬁa?nsa, al Bee TAVLAYL Pi CIAren Lo A, SV St RMASHAM having
multiple reference pictures prQV|d a 10 function
PaBitig, RRHIR e Hbf 6PERCeCPREE Ure® | AdSesPEBFGRL in the

reflecedtag bupfet ur e drccardingdy, Theachf erefieeepcet ufeame is
N es. e I tg.ani rder e .

A PBYCSin g AP Y 14T SR 0a 0y bI0E g che

refefeneactrpnet areordim@xteoehe heeferercapi¢tere indexes of

a BhGhid 8hidMepmibe Leber@neanka MCILhE bREeNee A slice)
reordered so as to enhance a coding efficiency, the

levet er edb8Tpi cttift%e | FRESERNCR aPifhREeunindpips pere newly

alleoatededo [edktDefps1d NatTAS (efekeftdepik@uref indexes for
c Refergﬁpe icture Igdex at crobl ock vel .20, The
PofdPdfife W FaFe TREBXCPES nbarPFed e SOrATRy S L1 ngarious
metbddag (Gedesol the4imcrobl ock while perfornmng a

codi Séll)unit of a macrobl ock pair with respect to

the reference picture indexes of a franme unit, which

ar e RRsfatiHaPatok Hehe prer vred (pteem ckiel@vercraplacks of a
cugﬁceﬁes%\mhlblmxm cadkb,eot?, 25wéel @WdektZ;iJsl a@_a.l.scﬁ:ba&fed to the
ra crobl pc i nce noti.on conpepnsation mgy be
CoBe AT R0 1ot SHdcroBHEtE TG, |r alghegted to the
botrane, relfereater efdelid ctuliid e | nesyuaermyididi e fvagkting the
' Acc Lngly. . the reference 30 pjicture.i xes of
rerbnct RrAnEd Y in' 28’ CREAERCTOR, PhE' EPCpBRReRS, Blcrure
ingekes) wWhueh, ageechtadned abtfthenpactnuge (srosdiceh devel.

ref erencruyf f §6rABY béne top and bottom reference field
indexes may be given by the equation below.

Top reference £field index = 2 x picture index of
reference frame

Bottom reference field index = 2 x picture index of
reference frame + 1

FIG. 8 shows reference picture indexes for field
macroblocks of a P frame and a B frame.

(Case 2)

Regardless of the top and bottom field macroblocks of a
current field macroblock, a lower index is allocated to the
bottom reference field and a higher index is allocated to the
top reference field while sequentially visiting the reference
frames in an order of the reference picture indexes, which
are obtained at the picture (or slice) level.

In other words, the top and bottom reference field
indexes may be given by an equation below.

Top reference field index = 2 x picture index of

10
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configured with a field pair having parities (e.qg.,
top and bottom) opposite to each other. FIG 7 shows
reference 35 picture indexes for a franme macrobl ock in
a Pframe and a B frane when a size of the reference
buffer is 5. [2.21 Case of Field Macroblock Since

reFBLLQR: CRAPROESAt{ on may be performed to field
macr obl ocks froma reference field, the reference

pi ctBRTEOn ngekehayChe T eicel Hdert = 1A thiRigHeEe andex of
refeebkflcpairah@vi ng parities opposite to each other is

al s esent i,n the 5 reference_buffer. Accordin .

eac%lﬁge'f eres‘(;ncseh A" T THSA df S %etmﬂlc??%?%s%#l gield
masegbhénckal bf @i Bi fraget hAed aeBefemee. f rame accordi ng

to the Jefgrence picture indexes of a frane unit,

which are obtained at the picture (or slice) level.
Thertndewes eftdiddnc @1s cilcsepsgexebyar enfiewhye10alternately

alabbacafed d orepeheht€l &ie1ha, r eftal:8NGRy PECh @ HNJLXESrence
wo, fields of, L each reference frane are alloc

for, .t at ed
£ipfh, H400 el ROBLY GRBELT T8 e (EqsEen; Tisld to the
reRegandeéesd edfd thevimp andgardttyondff B femmc febmodks: ofurrent
; 15 rrent _fj ; bl gck Lo in i
sy PSS phuSelis RELT S, BEde Pra Bhin "o pbfage  fraves
acrpgdings tal |pceririrence heicere oimdekecades fafeltthe picture

(ovhidig saquestéal |y picd ti 1@ the 1#f EQSQCG:JféEB%%é Npicture
. an order of the reference Elcture i ndexes, which are
1naﬁi‘SFn§8rth?h§lE§L9t BrerpBioskecel felefrang fRdognBrirame.

wor deggaddhert op and bottomreference field indexes may

be g ven t he ation bel ow. Top reference fieid
naee e siens Qf e i B hetErtntict{ ARCEIbt RS of @
cureksrentieldelmhdmmzbock 2 @ plowere imdiex dfs 23located to
reE%%@ﬁégcgiferﬁmcffoée FLG tﬁ’ﬂes@ﬁérﬁf gff@f& Pi.hca}ire%v of time
I ndexes for field macroblocks of ‘a rane and a B
anfy gyghigher index is allocated to reference field farther
from the current field in view of time while sequentially
visiting the reference frames in an order of the reference
picture indexes of the picture (or slice) level,.
In other words, the reference field indexes may be

given by the equation below.

Reference field index close to the current field = 2 x
picture index of reference frame
Reference field index far from the current field = 2 X

picture index of reference frame + 1

In FIG. 12, there are shown reference picture indexes
for a field macroblock of a P frame and a B frame.

While the present invention has been described and
illustrated herein with reference to the example embodiments
thereof, it will be apparent to those skilled in the art that
various modifications and wvariations can be made therein
without departing from the spirit and scope of the invention.
Thus, it is intended that the present invention covers the
modifications and variations.
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(Case 2) Regardless of the top and bottomfield
macr obl ocks of a 30 current field macrobl ock, a | ower
index is allocated to the bottomreference field and
a higher index is allocated to the top reference
field while sequentially visiting the reference

fra J 1 4 ogder. o r ef pi [

;Ao D0 i 8 hEPER Dpit B IR of a
legst | angt REPOAGMEBL Phe thep PaeE ¢t tigardriemenadier} & gnoving
pitPEeXescaBig bsy 8t ¥R nu@i(n%ﬁn@ﬁ&*ﬂ%lé’ Nrded Pcd QPictures codes

reference fleld index = X pi.cture index of 10 ,
amy éf’btree‘ﬁcaec? afeving BRATHES eff@EencR HXANE | RyEkuLe 2 Baving
framef it eldndecrsbl saX=<r enne fmevendrl @it whowsoding system

[ [ re_in for fie 5. [ s_Qf

ofEEREPARTE Beiviugs RSNA biSting o1 ROHARHGHC Woa for
mot honeaseupdysahionr ebvl t@ihbereytlyl | deterdining reference
piEehpLenggeakis! Qécof&@ﬁ%' a9 éa&mﬁ hrﬁoagé e NeSordbRbds .

having a parity equal To the curtent field to the 10

reference field having a parity different fromthe

current is field, while sequentially visiting the

reference frames according to a reference picture

i ndex order of the picture (or slice) level. FIGs. 10

and 11 show reference picture indexes for the field

macrobl ocks of a P frane and a B frame. (Case 4)

Regardl ess of the top and bottomfield macrobl ocks of

a current field macroblock, a lower index is

allocated to reference field close to the current

field in viewof tine and a higher index is allocated

to reference field farther 20 fromthe current field

in viewof time while sequentially visiting the

reference franes in an order of the reference
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pi cture i ndexes of the picture (or slice) level. In

ot her words, the reference field i ndexes may be given

by the equation below 25 Reference field index close

to the current field = 2 x picture index of reference

frame Reference field index far fromthe current field
CcliiMeX Picture index of reference frame + 1 In FIG

12, there are shown reference picture i ndexes 30 for

a field macrobl ock of a P frane and a B frane. Wile

the present invention has been described and

illustrated herein wth reference_to _the exanple.

embddi mént QS o8F, PELRFERTHe AppPERTSEeS | Hokerure  for
prekessingi a fheldrhathalbloslar i cosprbsing cati ons and

vari at{ . can_ pe ggg@ rel i t [ ;

f(ong%%ggéﬁﬁgi?ga%d SCd%g§d$é$%§§?%%éﬁgg%%3§9$%%$§£§%ess%ng
a ifdellg amgepbliogk thromprakehearhyvORe diecferrdcs Heture list
usihgi eFalriepRe aibiMard afh@de. iAfoRaeiehNdcbend gadidied at

a nDV|ngé%§nure nmet hod of at . | east_one_enbodi nent Q% £
lepRE pres ??ﬁf&ﬁi%ﬁ?t%‘%nbﬁlﬁgw%gﬂ%% urRA cBdiBTF LY ©
theystesruedngtmlldsispl encefresfeneaide dlilwles wades baged on the

interl aced,novin icture,i.nto a_fra i cture havin
pat L T RERG. et Ebr SRR nB0Rng T ot € eoaEngoLoture
indgxt énfoemftépBrt | y provi des reference picture

i nformati on used for notion conpensation by

differently determning reference _picture, indexes

accot di Aget omebaPAg Hodedadh racr ybeEseRE. 1D &Ebs nkefsrence
pibdtiekhaghdelx selfReimdtdich rad eagneQepl Gindes fraifmbdr, then the

Erogeasigg a f%eld nac%oblock,fco rLsing: sele tiﬁg ¢
SeLPCrE9s Pt onE2PEr BPENEEI BT EbtFel t5F prate8sfili® A1F1E BA¥LLY
asniteoliiedkd macmobiokkast one reference picture |ist

using reference picture index information, each

selected at |east one reference picture being a

field, ¢ ampbhpdy aff claim 2, wherein if the reference

picture index information is an odd index number, then the
selected at least one reference field has a field parity
different from the field macroblock.

4. The method of claim 1, wherein if the reference
picture index information is an odd index number, then the
gselected at least one reference field has a field parity
different from the field macroblock.

5. The method of claim 1, wherein if the reference
picture index information is an even index number and the
field macroblock is a top field macroblock, then the selected
at one reference field is a top field.

6. The method of claim 1, wherein i1if the reference
picture index information is an even index number and the
field macroblock is a bottom £field macroblock, then the
selected at one reference field is a bottom field.

13
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10 the selected at | east one reference field being
based on the parity of the field macrobl ock and the
reference picture index information. 2. The method of
claim1, wherein if the reference 15 picture index
information is an even index nunber, then the sel ected
at least one reference field has a sane field parity
as the field macrobl ock.. 3. The nethod, of claim 2,
wherlei nThe tweEhed epénceladiy girct WRereHded § nkBenaisigrence
pitBubd Qdﬁd}@diﬁféfﬁﬂtﬁ@EI?nt}i@l ahe ol ei?fdéxatndnfe:tﬁt 8ne the
.referenc ield, has a fi arit i fferent fromthe
£ fa IR L ef s ke 3, Sl 1R ARGy i 19 pected
at tbmere¢Beranee Pheldl cizire bowsom i hiferdati on is an odd
i ndex nunber, then the selected at | east one reference

field has a field parity different fromthe field
macrobl BBR. Methodk @ét hokeBr d.ai wherekherdd nthe typference

pie_”:@tflﬁée&%eﬁoiﬁgé%ﬁéﬁ%bﬂﬁgk'Hﬁogclffﬁi Ik 9Rdkk a:m@@f_ lg.nd the
. ndex nume nd the fie macrobl ock is a top fie
flﬁﬂgrdﬁﬁ ,{‘?‘%%n 1%heds PRLtH fazte%e“}aé’lré’ﬂoéfﬁgg'fiﬁhﬁn the
selscaefloptf brédreferdhee neiddd Dé &£ wopn dielderein if
the reference 35 picture index information is an even
i ndex nunber and the field nmacroblock is a bottom
field macrobl ock, then the selected at one reference
field is a bottomfield. 13 7. The nethod of claim1,
wherein if the reference picture index information is
an odd index nunber and the field macroblock is a top
field macrobl ock, then the selected 5 at one
reference field is a bottomfield. 8 The nethod of
claim1, wherein if the reference picture index
information is an odd i ndex nunber and the field
macrobl ock is a bottomfield nmacrobl ock, then the 10
selected at one reference field is a top field. 14
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