WD 2004/ 080078 PCT/ KR2004/ 000445 CODI NG METHOD FOR
MOVI NG PI CTURE Technical Field The present invention

w0 200avg®78 0 a net hod for coding a 5 noving pi BCTUK&2004/000445
and nore particularly, to a nethod for coding
interlaced noving picture into franme picture having
frame/field macrobl ock in a noving picture coding
systemthat uses multiple reference pictures. 10
Background Artcdbyiv@IMBIrabEI POROMDVENEGY PLEFURE
conpensates for motion using notion vector
information. In case of noving picture coding system
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progr sg&ve sca ni ng, an..inage o% ogne frane ¢ nsis%s .
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I ndependent _picture at a picture or slice :
2004/ 880978 PCT/ KREBDRLDOO4MSthods  are classified into a

progressive scanning and an interlaced scanning. In 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 divided into a top
field and a bottom field. 1In the interlaced scanning, one
frame is divided into two field images. In this
specification, an image is treated based on unit of picture.
A frame or a field may be allocated to the 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
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| evel . A second coding nethod is the frane picture
coding nethod which perforns a coding process after
wa@orvpiosiongy two fields into one frane at a pi CPCTI/EROW04/000445
slice level. Athird coding nmethod is a frame picture
coding nmethod with 5 frame/field macrobl ock, which
perfornms a coding process by conbining two fields
into one frame and selecting a frame node or a field
levde. at Aa gmmabl cofihgvektrhbd tie thér dreedi ngicture coding
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Cronl OocCK, r |l unlj 0 e n, ot ner woradas,
m%%%hoﬁa%rgﬁggiwm?g © cBHed Wﬂcﬁﬁ?ioc fl¢¥ehe after two

fleldm.athec&ﬂhhnbdcb@h@gomﬁefhedﬁ tﬂhﬁnwbmh&caﬂu@ldadjacent

oé%%éfg %fogﬂ éObl 3k%f€%ir|§nd t %ﬁé%ng 1s performed

OWEr~ Nacr o HRET 0 pair i
ifiehdt Pie memocdlloodk iy . i sinli ¥ided i, ntruntbegrsamals 20gned in

tlpé)t FnQHH)bf!)PkC%%%eqﬁdféyc@atﬁgc%ggiggkogk %see that are

|ndepen ent his tine palrs are
uﬁ"%%\rt?%r@ﬂe%tjsféﬁlﬂw%h tlre TRpePb fFoﬁ\Je@mn%@]@b@bhﬁ‘é may

r ets P%%¥e|%&d£@tﬁé6r@?lM%koﬁsf i£l ﬂa@@@pgeent WA Y coded

bo om | conponen u macr o (0)
SR AHE T B LI UEF Gob e K Payerk pair in unit
ofimatrabé ockIns otakledvcaardxot temat | hdrobheekblieckoded in unit

C f f r i reference
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ures are contigured in uni F o
plctMﬁénwbdﬂﬁg, ©4$ldeMQmﬁﬂhiqﬂ%tmsesaam@aﬂmhﬂquedhat is

ccﬁfecf’oatmhb?)egf atﬂc?@o%@r“&la@l*oﬁo%cfldse'% ﬂé’ér%ﬁﬁ’gbp;e%alr in

I nto one rane, and one plcture anong he reference
utitanet pﬁé?mﬂes rhe eeE o Aot cbﬁp@ﬁgafieén into top and

ALK di r!gléﬂ,d valawgodient 9l | agad ed daxi he FpfpIeNces coded

t t of f Th i _
Rl B ele T oklp Phifio. FLREbtaFfbd ByerebiSoR ppixe ave

raﬁﬂraﬂge&eﬁﬁremhatfrahes uppam oaddr Iewerseméioréblocks may
re%g;% v%ﬂ/er oqg:da trpeghffwtffglé/ c%r#lpocﬂ%rll@gancﬁ] only bottom
field component. The upper macroblock is called a top field
macroblock and the lower macroblock is called a bottom field
macroblock.

Reference buffer for storing multiple reference
pictures are configured in unit of frame. In the frame
picture coding, all reference pictures are considered as
units of 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 unit of frame.

The reference picture index for 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
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WO 2004/ 080078 PCT/ KR2004/ 000445 is increased by one,
to the sorted reference franes. The reference picture

wo paexsfoss B frame is classified into list 0 BOOKR2EW/ 000445
1 and is determ ned based on a display order of the
reference frame. 5 First, in case of the reference
frame list 0, indexes are allocated in a reverse
order to the reference frames whose display order

1%3%%d¥ﬂﬁégatﬂfo%ﬂ€f”@b %ﬂ%t§@¥%e&h§ef%§@5b@r¥Eames The

i ndexes are allocated in the di splay order to
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nt r ast o the reference frane list 0, indexes are

rS?FE@EFSd A"The display order to the reference
franﬂglmmmseiﬂispbawcxﬁdemeleadsléheerﬂHMHﬁﬂlgmdo indexes

J§ t ere ¢ Splay”

reverse or erence t1rane mhose
whpger diggpd ars Qﬂéiﬁlﬁdl@ﬁé Behizade tit B er\hlews aa'ld. then, the

réﬁé%@ﬂ@e 191'd‘é5<!é"se éf@%llé@étgdfiﬁ”%h@“%ﬁos%l%% oPder to the

the reference buffer is 5 and
reEEERBAEE fﬁaaeﬁr &hQffexd}$RIaY 005AEY 1 1EGESB the Apefrpme. In

ckbe foel ¢y cirurereadengfrihe figtds 10f @hl cdfrast to the
r ferencegﬁlctu es are consi dered as

rﬁ?‘é?ﬁ%? 8MCorhd 35 Ophée e £F %C ‘F%‘gu%léstl-’@ display
ouded forthet refierenapefisamesnwhdeeoddispyhy, ovdbte3eatie the B

cat t e f t |ndexes in ynit
PEURG SR AP, i LR LIt BGRLe R BiBeth un
revabERearffart he thet referenge, faﬁmemhohendlspéay order lags

bEBIRHERER B CEAHE: | NALXES hNBRAGR T e}éﬂfél}eﬁ%e ,gl ture index

frame are sorted in an order reverse to a co
£8F thetrapeinehernén sisRiektvabhgesretrenge bﬁéﬁéasé@s 5, and

FDy. 0Be sabes ahkeregtelkycal lacated iihak aridals thadnd 1 for B
estarts froma reference field having parity equal to
a°Chrrent picture to a 30 reference field having
pari tin difier efteId onptiheurar r eptdingi, ct whe, whidlels of all

r¥g%£éh89 b@@té?ééeg¥ée%8£§ﬂ grééaggslﬁgﬁgéﬁgg§QCSicLHres and
I N case O e re erence I N
ongstef 0 Wil referesseh field o@lCB:tﬁr@éﬁre im| usege for motion

c6ﬁ§§ﬁ§H§§0n35 htebdaiageyconphaeds nwai t of JdAa® and, the

en a reference frame is sorted in the sane manner as
r% SEERGH gpc&gggrmqﬂqﬁfs in unit of field. At this time,

the reference fields are combined in the unit of 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
sequehce.

In addition, in case of the reference picture index
lists 0 and 1 for each field of B frame, all the reference
fields are combined in unit of frame and then a reference

frame is sorted in the same manner as a method of determining
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3 WO 2004/ 080078 PCT/ KR2004/ 000445 reference franme
i ndex of B frane. Thereafter, the indexes that are

WO panesmesi by one are alternately allocated i NPEIYKR2004/000445
-order that starts froma reference field having parity
equal to a current picture to a reference field
having parity 5 different fromthe current picture,
while visiting the sorted reference franmes in

rSEHHENEE. firizme 4 SROMS EEfEr BRCR &ﬁﬁreg:eia%%)ig? Oe indexes

pic
and bpottomfields of P frane when Sl ze
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opilet utBatnéexrkiesttyoth and-elf diferkd 1O BNIMBOIAObarity equal
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dpf Leneet chdbngtsy stenrest ngioubtépl @hiéeresteing the sorted
+PESL UL ES ngﬁgédfﬁlée%%%ﬁéépn of reordering the

reference picture exes before decoding a picture
or aFdlG.ce4 | shpys arpieremdey pievrwer i ngiddmes of top and

bsed Gfence1fEChir & 1MUdexes 15 as L9, e%?g e%éﬂ%?éé“%ﬁ%ker is

efficiency after determning initial renc
Y %?%r ElrndexSherst Ketersnecard ctivgled isidepurldsts 1 @nd 1 of

tdp shaws Botesul tfiefldiet eEMmi waraimal ti@be r efpy enge 20y a5 o

ré%Cture index for P frane and arbitrarily reordering
[

ﬁaé?%%e'according to the above-descri bed nmethod. Wen

the Fovi egdgirct toe togragesyst@imysi agribeensy| tiphé moving
o TGS LT 80, EO00S A R S T B BLE e

into a frane pict aving 1rane
PrgvideR reef duawdd opi cPdr esepoderhingf rahe meefebéonck picture

irticke £ ONSd ¥ Ld RJdiE Wi hind.ene of the_freference,,. .
frame {ictures nmust b€ used’'for notion conpensation

4 TR 11017 SO T e diefarendR Rideimmcindixeures as to
erflemddie fhiel todiaey okdmdil@iaz,rrﬁ:;}?ogssﬁutdﬁf e(iie]?c%rminir%g elidnitial
' enden i.ctures. and_one e reference fi e
r%mc:%ﬁ%% ﬁ%g?ugg &ﬁﬁ?&o?oﬁnﬁﬁﬁh QEGWﬁe@ﬂﬁiSH?ld pictures.
FIfccoredi nglqw,s i B thestitaneodi cderermndimy thaitisel ecteFerence
pﬂdEﬁJéfHE&éiefngQdEP??Qngﬁa g&P&Q?aggﬁ E%éﬁg&éﬁiﬁa;indexes

It 1S necessary to allocate values

aGHRURY | TRISheaERhgysOdarsnided oretfiasl.d unit according
to thRegodithe MR i®ly picture coding system using the

multiple reference pictures codes an interlaced moving
picture into a frame picture having frame/field macroblock,
all the reference pictures for the frame macroblock are
considered as frame unit and one of the reference Fframe
pictures must be used for motion compensation. In addition,
and fields of all the reference pictures for the field
macroblock are considered as independent pictures and one of
the reference field pictures must be wused for motion
compensation.

Accordingly, in the frame picture coding that selects
the frame/field coding modes at the macroblock level, it isg
necessary to allocate values to the reference picture index
in frame unit or field unit according to the coding mode of

each macroblock.
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each macrobl ock. 4 WO 2004/ 080078 PCT/ KR2004/ 000445
Di scl osure of the Invention Accordingly, the present
w0 pooafosiossr is directed to a method for codi ngPET/RR2004800445
pi cture that substantially obviates one or nore of
the problens due to limtations and 5 disadvantages
of the related art. An object of the present invention
is to provide a nmethod for coding a noving picture,
Didud lodewedfd | of elrttéyxmpa*:maiaies reference picture

info n d f i_on ens

dete?ggﬁkﬁgngag refere ce%plcturevﬁﬁggog % f#%ﬁ%ﬁ%ﬁdy to a
metduwt di fyr a coding nedemofringcr phlctokenharhati ntebsivet 1ally
om\éﬂ'& pcbz‘fé upe 'nrér%o%%d M rb@oﬁi@rﬂ@ RLET e 1 4 \{:'a'%g.ons and

frame/field macraob In nmovi ng picture co

d%ﬁﬁQ%ﬁﬁﬁﬁS@ﬁ;QﬁnﬁhﬁﬂQ?#%Q%ﬂéﬁéé pi ctures. Addltlonm
f eat phesoweadvant ages @ledditt | AveaLEEBn 1§s WItld gﬁomde a

set for h 1n the descripti on which foll ows, in
mSiiad w9 heCaREBS eng. § PORLTHo. BOGtirY | ofhiah meffieiently

pdceardead hyfqracid cepbitthe |MMéatmaﬁloﬁheu@bﬂecmd#¥5motlon
Qf_her _ advant ages af .the i vent| .

coméa%nst‘—ﬂ:d1 Ghd At t aola%eed: "By he st uc eagr]eerepré(?etl QhGyse  index

digdienteadt lqut darvadbing i ta erq:ozillr@scrmq;ﬁ i of amb otk when

lrfeé%ﬁ%%fec@s mwlhgaseaeguﬁepei@e%ag@m $ 40 Plcgpﬂgvﬁalcture

t hese and ot her ant ages and i n accordance
hayinisos Eramer hécpFlesERT § ORI a8 AEWYIdiedPafure coding

sytg%adlwel Gl el d fl%:f%ﬂe?nc@ il dad-as et thod for i

codi n icture ving picture coding
syst%ﬁgﬁgﬁﬁﬁa nuf%?g %@?eﬁ%?gnég'EFGPgﬁé | nEEWEK1¥Qﬁentl°n
widéat thengsatr foo&tteﬂcm thde)ﬂeswﬁié@tamn niteirdlacedl hdws Ndand in

cture LS ¢ ur.e havin

pafprrt airir"}ei/]% el a?Pg)cr obt q‘:klaoml' n%t%%lpctolr?pnrl S|X2§“a3/i zf)e learned
bydepspathicrg Pef éﬂeence-np‘lemtup@ i nd&heof obfaneigsumund other
ad%tan%a@e%‘t We i shiSe)ideveliiand (By1de af %@l’ %Qtaflned by

referénce picture index according to a co
e SHRIG OB KPTRE L Fel ALY s E@lﬁﬁ%drePBFenéé pF@@ur@Tltten

dels@&f_mtqfon f cade enbtimat enseesebl gsk wevel .afcadidi Rgppended
ark to agother enbodi nent of the present

To achieve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described, there is provided a method for coding a
moving picture in a moving picture coding system using
multiple reference picture, a method for setting a reference
index, when an interlaced moving picture is coded into a
frame picture having frame/field macroblock. The method
comprising: (a) determining reference picture index of frame
unit at a picture (or slice) level; and (b) determining
reference picture index according to a coding mode of the
macroblock on the basis of the reference picture index of
frame unit at a macroblock level.

According to another embodiment of the present
invention, there 1is provided a method for coding an

interlaced moving picture into a frame picture having
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35 invention, there is provided a nethod for coding an
interlaced noving picture into a frane picture having

WG 2000020081/ 080078 PCT/ KR2004/ 000445 frame/ f i ePAT/KR2004/000445

macr obl ock in a noving picture coding system using
mul tiple reference picture, wherein a reference

picture index of the franme macrobl ock is determ ned
at a nmacrobl ock |evel by determ ning the ref erence

f@éﬁérfﬁeladQKa@foﬁiﬁaﬁ Srngt @bvendi ¢ gafé” égdfh system

| eve Ee ref erence picture |ndex of rame un
UBLNgsERL t AR 6rH?ﬁ@r?BCFuP%ﬁEPrﬁnoWH@?eéﬁbédrﬁﬁﬁﬁeéﬂe picture

ihbexpogsate firumenthdroblecl it Pe@wr@athed Bt hgdmbekoplock
icture into a frane

di t d
1808 b e PR p RS o i | EP e HeR T SO E o AdeFneE Erame
uplttBteaC@dCM@rsydbmﬂslxnen;Muﬁd];ﬂnﬂrmﬁ@re@ﬁelence picture
ig&ggugg,fﬁgﬁ% ﬂlg Eg ﬁggace picture index of the

rame Nnacro erm ned at a macrobl ock |eve
by déiasiandiingy thefvethernsaopheruemboddeens! df aplee present

1Pk bt 8bn @ pt%%e (1Qr %f&%&&ve& aﬂl@thgapecftdf/e'é/o&f’ng an

aIIocatlng | ower 1 ndex and ex to a
ipksetanee f’i“@VélngndP&CE‘iblﬁ-’?omlF%Per éwcefjf@@d mhct@re having

fﬁ@ﬂ@lﬁme:adil Mna\/dﬁikild@ct he ref arentey f AMS;ACCRLYIHRG system
to an ef erence $|cture i ndex of frane unit,

de
ut Fed TBprEFRL e bBe F SRR T el B P hdek oo BErmen gf VFRG-ByIaR bicture
1H@@atoﬁntha)ﬁnnmaeﬁmmEEMEbékehd dedexminddX g Cd Uh&croblock

LN pLeLBEERs! A BB B ORISIGEET SO rrane

er efce
um&%orétnga()ﬁkﬁﬁwﬁﬂ aﬁ@fheﬁleﬁbbd|&§WEhﬁ aie prespattively

aBbodaventi on, ThRLL | sdhoVided % met Bad.f on headi ngLan, Loy

i pterlaced noving picture into a frané_ picture having '
T¢ RIS el F 1P obPBEK i%h aPRBYPHg ﬁ?ﬁ%ﬁ%ﬁ%%dlﬁ@eld while

séqaséﬁnamynglgultmgl echef Eéﬂéﬁén@éCtMﬁedngQdeﬁng to an
ere icture _i,ndex of, vﬁeng nacroblock

o R e RE H R B e vl byAlt Shkeni i e and

bcp@tfcem efmlcbl Thdexes ndeinofgivane b}umm eduat pbet ur e

(o oS ek RYBh ANl BRRECHhNELY - 20 0L L8 B:L0 haex o

i ndex nd a in to a otton1 r ef efence
r%ﬁmr%nq%pflf@n%ream fi eI d while sequentially

bottom reference field index = 2 x picture index of
reference frame + 1.

According to further another embodiment of the present
invention, there is provided a method for coding an
interlaced moving picture into a frame picture having
frame/field macroblock in a moving picture coding system
using multiple reference picture, wherein a reference picture
index of the frame macroblock is determined at a macroblock
level by determining the reference picture index of frame
unit at a picture (or slice) 1level and respectively
allocating a lower index and a higher index to a bottom
reference field and a top reference field while sequentially
visiting the reference frames according to an order of
reference picture index of frame unit, the top and bottom

reference field indexes being given by an equation:
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visiting the reference franes according to an order of

35 reference picture index of frame unit, the top and,
whodoos07s ef erence fiel d i ndexes bei ng gi ven bRCERR2004/000445

equation: 6 WD 2004/ 080078 PCT/ KR2004/ 000445 top

reference field index = 2 x picture index of

reference frame + 1; and bottomreference field index

= 2 x picture index of reference frame. 5 According

to fﬁt@he&e&éaéheé effpeddmenhqek the presenticture index of
Pventl on._there % gw ded a method for coding an
TerTz cejar%%lhg pi2t%re into a frame pi cture having
frarr@bftlt@hrd neteohoek fiimlal nbudag pi C!zur»evﬁﬂdt’_a@e index of
' mul tiple reference picture, erein a
re?% eérzrcg%lcgﬂp%}geture 10 i ndex of the frame macroblock is
det ePgicReding &oetvobheckanpeher eybddtieemnion the present

ineder e prpbpee ijRdex,.of, f4 a Uik Abg? @é%l”é%dlng an
(or slice) level and alternately allocating nde

IR CRE i HeYEadedPhytBHE, dHtPef ér erfieans elmlscture having
fﬁr@éﬁﬁm&rwo&dbafc@}@n@a faeln%—mi@{ ngnr&uxt@/ %aa;%g system
dto referencefle havi ng Earlt
”Sd“r’?gi é‘i’”&t‘tlﬁﬁ%rﬁeﬁﬁeféﬁ rRATEETRI dUREF e setRheFanfy picture
indest t ®ﬁgthbe frefrer mOHImslfc decdirfignta %!thQi ?ﬂé_croblock
rape_unit 1n f
leﬁr;a%fr g%? corlg{iﬁglt?lo fur‘{%r?n%%opﬁg}:ugﬁbo’dﬁl t ng frame
unie ¥ e%éWtCtLECe i nerriore) thevel i sngraliced tehpt dbtocating
iddx L0 di Bl 8A A£Ee&h69%9F§E l@? gh%tuQ? 'QE%e%e%E%m%helds

|cture having franme/fie ok Tn a novi
Stp?r“’c’iltﬂ% EEAMN P sySEeFEnGs néleddt Havd noef prentE equal to a

CLmzﬁEtﬂﬂ € i athersl l’re':féﬁfrﬁf@nﬂﬁelﬂi Hd¥f g ipexc PlaiPlerent from
frane rracro? eterm ned at_a macr obl ock 25

Ve by et &F i ehes?%?%l?telrﬁ?ellbl ¥tarBipddéheofreference
fofaneree acndtdamgatpi cdrurerder sifi eceyfdemele aplocatenNdndex of

fxlaf?r‘(%?&lﬂftd%l i aflee’ifo,errrgdrr%e 1{]{ £hd close to a current

In view of ot i ng hi gher index to
a rePeFerdéngi sbd fumtHaw mndighe uemendihert doifn thieewresent

1ﬂ¥eﬂﬂﬂHhVW”ﬁEé§§qU§§t'@Eb%lﬁbﬁ'“é“3$$%héﬁ)rfégre%%%lng an
ra ccording to an order of reference pic _
tr‘?d?e'n%‘%?%fr‘%ﬁ?@rfﬂu tP1¢HEre ndbRes of t zamef epdistaire having
fhaned dSielldei mgcgob@Bchy & eQualhv@hg picture coding system
using multiple reference picture, wherein a reference picture
index of the frame macroblock is determined at a macroblock
level by determining the reference picture index of frame
unit at a picture (or slice) level allocating a lower index
to a reference field close to a current field in view of time
and allocating higher index to a reference field far from the
current field in view of time while sequentially visiting the
reference frames according to an order of reference picture
index of frame unit, the indexes of the reference fields
being given by an equation: ‘

index of the reference field close to the current field
= 2 x picture index of reference frame; and

index of the reference field far from the current field

= 2 X picture index of reference frame + 1.
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i ndex of the reference field close to the current

field = 2 x picture index of reference frame; and 35
w0 nabexs®f8 t he reference field far fromthe curPENKR2004/000445
field = 2 x picture index of reference frame + 1. 7

WD 2004/ 080078 PCT/ KR2004/ 000445 Brief Description of
t he Drawi ngs The acconpanyi ng draw ngs, which are
included to provide a further understandi ng of the

Bfl@flﬁ%%l 3 cﬁ{%%lg}gé)rmﬁ%l n and constitute a

part specitication | ustrate enbodi nents
of t RBSi nPEROTBRTRHMS ot aEingF t h vhechded s ptitsHuded  to

prESFMR:t g efw@i:t@lhé‘rt he ARG 188 Obrt hend NeRtdrion | Bnd are
t he drawi ngs; 1 shovvs macrobl ock pair in frane

Rl Jn“fe; nePAFCEFURE/ Pi BPETn&Er dtisoIePagification,
1H@t%@mdﬁfwm®mlmmrmvm ofd Rddeier with the

SRR, A IS PSS, SOl 15 Syatem 2050 IS o on

I ndexnl i:hEsd®aumdg$ of B frame codi ng |n a novi ng

p'Ctﬁéﬁ-qu'Q oﬁgsﬂggf%%¥géy al%SﬂﬁifighéehaE%ﬂre having

erence pl ture exes

geé?cﬁiﬁilg fotame/dis- salitl pstdThddlel ds of P frane in a

nOVi pYGRI Ch Urgh &pdli NG FSHS{AIM 266RAFHNT 1 haekhe rgkatpd frame
art; FIG 5 shows reference picture index lists

cofliing alno@ CBAVHET oPLCEHTEN S RSP EEFES Hew diato the

rdlatRdemdty  picture coding system according to the

eor BEed’i HR g Do H T hn: FREE rbORRD BRerar and 1

ofc@llﬁl@msiceimrg:aor G mypvitng tdies tneteateedl iarg sy&ﬂ:eﬁ& Gecobrding

%Qﬂ‘aetreeaﬂ%q:bol cture indexes of P frane and B
rarre aving franme macrobl ock in a noving picture

codi R§C - systEmvit corliehgnee PRetpresdmisxpgentt of; coding of

tog Gnd 1§8@t\!‘§mr efergace rpirCt thFfnd NdexgsmeliRgf AR @R coding
frame having field macrobl ock in a moving picture

SYEFETh G55 Gyt i H’@o eldo e present invention
(CaSEIG) stﬁowa showsehekepantare ¢hdes |1ncée)se$> fndP1 in a
d&%EF 8@d top and bottom fields of B frame in a moving

picture coding system according to the related art;

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

FIG. 7 shows reference picture indexes of P frame and B
frame having frame macroblock 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 the present invention (case 1);

FIG. 9 shows reference picture indexes of P frame and B
frame having field macroblock in a moving picture coding
system according to the present invention (case 2);

FIG. 10 shows reference picture indexes of P frame
having field macroblock in a moving picture coding sgystem

according to the present invention (case 3);
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frame having field macroblock in a noving picture
coding systemaccording to the present invention

w@ cagos®@ys FI G 10 shows reference picture i NdBKBEKROG04/800445
frame 35 having field macroblock in a noving picture
codi ng system according to the present invention
(case 3); 8 WD 2004/ 080078 PCT/ KR2004/ 000445 FIG 11
shows reference picture indexes of B frame having

fiel \CT | o \V i ct.ure codi syste
acco%, ?E %ﬁowgeggﬂ? |ﬁ%§%t?&ﬁtfggsel§ exéﬁd é%(iB frame
hal‘Ql%%O\ﬁéterléi‘ em@ﬁ?é@bbockurlel i adexesimgf Pittame amdlidy Bsystem

addr®i havi H0:hi %ﬁegéﬁi O%QQKRiSna(gQ¥é ”9%9' Shyre

codi ng _'system according to the present Thuentron
(casé 1) BesthwrlerbprearpyPhgtaone tlﬁlé}epﬁﬁxﬁemﬁ oh frame and

B beamﬁafﬁaﬁhnc{)f Bi@lcﬂeﬂ\a@f@@dhb@%mﬁq 0& h@%ﬁ@e%ﬁf&tué@ coding
vention w cribed in detail reference

Sit%ﬂefsc%%ﬁ%]aﬂw%gtars @E@S%%nllaﬁe%%%m é%%ae Bl ng

picture is coded into frane plcture havi ng

e ture coding
B%%@?@%é%s#%ﬁnﬁé%?§p % Fe ere gg%g%fﬁ?%s nmust perforns
15 aHeweioe denpengatearfedbm ambefitmente f odne e present
LS5 0T 4 T AMBCOMLBO kBl N LT HELIWCT OALOCK rekllrence o

ot her words, all reference plctures nust be
2N HRY B 28TIVHPBS uni t . The nmovi ng pi cture codi ng

SySt Wmﬂenh@lEVtheHyébe@ean%E% ML 1500B8R%ALIAYL Frame
oma reference_fie %F q¥ rder for a field 20 coding
PIIFTH FRETH FacroBIotiAcld Guarombnds, ol moving picturs

codfrey enget g ctetvg mubtihke contd tened lﬁlﬁctf,ﬂlﬁééi Iﬂlﬁ‘.‘i—‘,ﬁ performs
T R L

macro U nGEREs hat
frameiceafébgatin nelee obronk mevgloblleark .exalpl ethele words, all

réﬁ&r@qé@cga%lt%'ésusfﬁ%@ p&° J&E rc?{ipeﬁi pLgt %e%r&é‘dﬁﬁlef The

frame unit and the field macro uses a refrerence
MG IRY R YK SRIFIB| YRR, hwedtiou|Tthde RNEPIe e motion

cdnﬁﬁinsatii’t&)ﬂiefobQﬂCQ RleGlete@icicndexesqcam Begegordsred field
iy P PLLES, Ll TheeTore s e A o
refmsnms phetuedfemange B cdatrsesl derdd ane £islid @it

pi ct HE%o%l%'ng%e l%‘ﬁ%' %l}gm%av%lt&urreesor %rvelq'lg. frame/field
macroblock must use indexes having different structures at
macroblock level. For example, the frame macroblock uses a
reference picture index of frame unit and the field
macroblock uses a reference picture index of field unit. It
should be considered that the reference picture indexes can
be reordered at a picture or slice level.

Therefore, the frame ©picture Thaving frame/field
macroblocks should consider the reference picture in frame
unit at a picture or slice level and have the reordered
reference picture indexes of frame unit. It is necessary to
determine reference picture index according to a coding mode
of macroblock based on the reference picture indexes of the
frame unit at the macroblock level.

The present invention provides a method for determining
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reference picture indexes of frame unit. It is

necessary to determ ne reference picture index
wa@cewasglionyy to a codi ng node of macrobl ock basePdI/&R2000©00445

reference picture indexes of the 35 franme unit at the

macr obl ock | evel. The present invention provides a

nmet hod for determning 9 WO 2004/ 080078

PCT/ KR2004/ 000445 reference picture index in frame

re&'e‘.:r lﬁr % Vé,&grér §H8 g{' “?Ll d £ OB!LcQ; tlll%vn%t oPrame/flelcil

process of ermini ng FEFence “orctu
marqua-oaxk -a pﬂ?@teurree’%]@@dsllln@é)ldle@veda ambcaesqor oéeskt(tfrmlnlng

re%txerﬂz@en #&rﬁ@rm&e}c%et léf%l'd?;%?% afoA sﬁlaéf g@'veik and a

I evel ternrnatlon of ference Picture
Pﬂ@%ﬁ%ﬁe Phr deteemirdne AreferRNeRf ePdREE TS ctings: at a2

madK dersed in frame unit at a plcture or sllce
| evel._and reference picture i

it
el oo PR S e oo d Br T SRy T nPAGERe | Tndex  at
Pirefateen@ee [@iciad)e lenddx for P frane, reference franes

are spftedl a:3 % " pREFEIEE axd %ocoqdd”e% f"?rame unit
6 R the

i ndexes are a Fetvist
atr ef arieriverd remeslme séquehcendliseﬁeffeme@c evlmtcmer gndexes of

frgﬂ%e%gﬁif%&EBagfygaégéadeternrned based on a display

order of reference franes. First, in case of a
r ef eFBnEBSt Makqd @r odeteilaingra sPfeEsned Pickure index

for::e\'.!}erﬁ&rﬁé defef@réﬁé@r £hgRed r apBSsWRess dnspidb e everse
h|nd the B fr nd t he re i ndexe
£ § oERONHY: PR e LBRaes Gae Bl er SR Ehilgasa siting
thﬂrmuﬁ&p&@em@ fdemad tie sBduearae. I N case of a
ref eﬁgfg%g%ém‘v‘p ddtSJre ﬂ&eﬁ?oc é:f'osx‘ éof{ e reﬁ:g;ed“e%ermmed

fra exes are a ed Tn e i &
bagiederon ca r & epbaz eofdamesfuhbee r@rfemeabrceorfd@a@mr eFirst, in

ca@egr&ﬁ_f a?—%éf‘é‘f‘eﬁé@ Brihanei ghdot h§nfi§5@bn'a% lNdexesed in a

are allocated in a reverse order to reference ranes
reRESE dPEPRhy tOr dEESTNCS | BURRSE haloske B TR LAE. ovders lag

belied efiey encerapiestaie ’dHéd@é@@lrﬁﬁ'@ HeRldiLhR0 Al dRted in
tenh@ncela codg%%: %flc c t he rgéere Sé)gls 8.v order
Hndaxes Loy 7 SPdef BaeSo Wsee display
lelBet et matfimemenf Ref er ence P| cture Index at

In case of a reference frame list 1, in contrast to the
reference frame list 0, indexes are allocated in the display
order to reference frames whose display orders are higher
than the B frame and the remaining indexes are allocated in a
reverse order to reference frames whose display orders are
lower than the B frame. When the reference picture indexes
are reordered so as to enhance a coding efficiency, the
reference picture indexes of frame unit are reordered.

[2] Determination of Reference Picture Index at
Macroblock Level

The reference picture index is modified according to
the coding mode of the macroblock while performing a coding
in unit of macroblock pair with respect to the reference
picture indexes of frame unit, which are obtained at the

picture (or slice) level. This process will be described
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Macr obl ock Level The reference picture index is

nodi fi ed according to the coding node of the
wore@dokiosck while performng a coding in unitPOf/KR2004/000445

macr obl ock pair with respect to the reference 35

pi cture indexes of frame unit, which are obtained at

the picture (or slice) level. This process wll be

descri bed 10 WO 2004/ 080078 PCT/ KR2004/ 000445 bel ow.
pe20o%1 Case of Franme Macrobl ock Since notion

conpepsati on nust _be erforrred rane nacrobl ocks
frgﬁ] F%f]Jr ehB8Sf PANET WﬁeM?SF%IPLﬂE% picture index 5

shoul&ﬁﬂmfnmmomnléommmdrgl musﬁ:haoéefpgﬁ_’@%ﬁed to frame
u are obtai ne

oBELUEOCREER SLLANE VO LR 8 QUL ANCT B s

ure
sheutd dier édaime aunef er edordndifrerlyshouhd hesference picture

1688 égugﬁd ﬂda% Hr%td wlcmaa\e{go@@éiﬁéés OPPRSi gﬁc’&ure

eac oWs reference picturé I niexes
Sié?efréﬁﬁeﬁacﬁéﬁl§éﬁdln P frane and B frane when a

SI ze pirdihencd efpsgacacbublienn & Sreﬂ@réﬂcé?%?fﬁér should be
[ d Macrohl ock Sl{]cie nption ¢onpensation nust be
Cﬁ% fSPhed 3t of tt1A sPAkEr BBY 48R s Perdiicss cdrapeite to each

othekd, thecteferehewspitéiesendslericshow dibgekiel kor frame
unit Intth se,_field ir, havin arities |

MEERORIPE t ot Bach ot TRNE i ?n%as% pfjé‘?@%t Sphet Size of the

reééeerneebhiifber isA6cordingly, each reference frame is

di vided Jint o, L 0o i gl dpqwll Eosequentially visiting

the 20 reference frane according to the reference
pi ct Wiggehdagedonf covragrsaimian WaEEh ke epebfaimed dto field

mhBLoBl 6tKEEFEBM $hire@rncbey¥elidTheRe EE@eE@E@EeBQEture index
allocated to each field

i ndexes_are newy
%Lge?%e? %&@%ﬁ CUBAE i nddResthoF  FABCf i iRl bf bedeh having
pafietenceoﬁpscamat@r eca@l leaedt edtharvai §0Usl s@5 gmidads in the

Case 1 ardl ess _of the_top and .
r%g%?gﬁcél e]?%%%r%‘gs obl gqc (’)or%?l FI1Yeur FEN ﬁ“ fFSIfﬁr%nce frame is
divatded| obktoa tewerfialdbx whidld osspeentdalliy tdpiting the
rEEEPLROCCrELRLTaBRE81 AL 9IRS chOOBX LS ALLOBALEE L0 [ RE es ofF

frame wunit, which are obtained at the picture (or slice)
level. Then, the reference picture indexes are newly
allocated to each field. The reference picture indexes for
two fields of each reference frame are allocated in various
methods (Cases 1 to 4).

(Case 1)

Regardless of the top and bottom field macroblocks of a
current field macroblock, a lower index is allocated to the
top reference field and a higher index is allocated to the
bottom reference field while sequentially wvisiting the
reference frames 1in 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 can be given by an equation below.

Top reference field index = 2 x picture index of

reference frame
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30 bottomreference field while sequentially visiting
the reference franes in an order of the reference

w@r@uus®78 i ndexes, which are obtained at the pPCI/KR2004/000445

(or slice) level. In other words, the top and bottom
reference field indexes can be given by an equation
bel ow. 35 Top reference field index = 2 x picture

i ndex of reference frane 11 WO 2004/ 080078

PCT/ Kﬁ@@@&w%@em@%ﬂpmi&f eLBAGE f' 'd 'gﬂ.‘?ﬁ:ure ¥ndex of

pi cture 1 ndex of reference frane +
rﬁ§ﬁ§ﬁ@ﬁ§ef5ﬁ@€uﬁellndexes for field nacroblocks of P

framema@d Bs f r gBws5 £@eé§e£&eRe§@ea{l§és %dtesl;%storfor field
and g@ m fi_el.d _macr obl acks _of current field

"R&EEP ﬁ of PoR&Pmenads ﬁsféﬁmﬁcated to the bottom
referennﬁefzbld and a higher index is allocated to the

top r e ield while s ntially_.visiting t
refer%%égl %an%st?% e or%%eb #Q? Ep ?gr@ﬁ%EOEEOCkS of a
cpireente fiedek ey e Iodck are bbwarne@datx the pltoosteed to the

bEQFoﬁlkgfé Eﬁ&glflg doﬁﬂaramﬁggﬁertgﬁd %91%”%19% %%gﬁ to the

er ence exes can Iven y an eg
tpBl sRLeTepcrefépdAcuhiiel aeqna@klalizvasemm |t|111@e>“ceference

f%meéS 1ref &% epg@elr ¥y #nd E@Eé@@rheef &JiNGe-d | 8hfexes, which
re index of erence frane FIG 9

f
agﬁoﬁgtﬁéF@éegEet FcP&PEuFﬁdéQEssibFe ery¥SLlnmcr obl ocks
of P fa asehatd Bofdape.tl2d) ¢Caseadd Im@tx@ﬁ thfle@®ire field

N sed by one_are,alternate a cated to
1P5 er%nggnf¥glg§ve t%ytﬁﬁgegPa%¥?ﬁe£ FePlrence field

havi My pafaneregualfieddt hénderrenat 2Zief d gicttdree index of

réggggﬁggefgéﬁgd .having a parity different fromthe
current 25 field, while sequentially visiting the

r ef erBSHEO™ r BRESTEBEEOrT T t sndeKefer @nce picture index of

réﬂggén@édgfa@é t he plcture (or slice) level. FIGs. 10
%, shom1reference cture indexes for the field
nacr

Hcks ofsl}_@mfs; arﬂé SEEIES r Cture indexes for field

macroblocks of P frame and B frame.

(Case 3)

Indexes that are increased by one are alternately
allocated to reference fields, starting from the reference
field having a parity equal to the current field to the
reference field having a parity different from the current
field, while sequentially visiting the reference frames
according to a reference picture index order of the picture
{or slice) level. FIGs. 10 and 11 show reference picture
indexes for the field macroblocks of P frame and B frame.

(Case 4)

Regardless of the top and bottom field macroblocks of a
current field macroblock, a lower index is allocated to
reference field close to the current field in view of time
and a higher index ig allocated to reference field far 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.

12



10

15

20

25

30

(Case 4) 30 Regardless of the top and bottomfield
macr obl ocks of a current field macrobl ock, a | ower
WO nabex8i038 al | ocated to reference field cl ose POT/KRR004/000445
current field in viewof tine and a higher index is
allocated to reference field far from the current
field in viewof tinme while sequentially visiting 35
the reference franes in an order of the reference
pi ct e th ctAll | icG l e
VO 2004/ olstg%% %c%%ﬁhzgcol% otﬁ%ﬁsﬂe flo Egra%or%lg‘?e}t‘%gé can be
I} BERr BXCcRNf PEPALIABeRELO¥an be given by an equation

bel O\ﬂefﬁﬁ:feﬁfc%wﬁél@ gnigdeylekesect @ Hhe et Field = 2 x
ure i ndex_of reference frane 5

p%ﬁ?%F%nﬁ@d?¥eBE FRGEX=PEF freWfthe current fleld =2 x

p|ctmefenahpe(ﬁlebdetﬁﬁeg fean€roml the MGrek there

oy fere r exe for field

p%%%?%%l %ég SE ?8§EB% % gr?ﬁgne EW‘nle t he present

i nverdil ohlBias 1Beertdascribedshaun 1@ fiddarsta ghkcdture indexes
£9er 81 Oy W &Qc£8f>%@ﬁ‘38ft§ EPgm@fgﬁ rgedy ﬁgbod' rent s

thereof, 1t wll be apparent to t ose skiTled in the

art Ol e\/aﬁb@uspﬁﬁaﬁﬂ catPorat hold V2as athesis descpdbed and

iedecrdbeqel makdhout wepart kg dramd he (3pi rikheandyreferred
i s intended that ?

scope of the nti,on us,
o R EREn s EREFBAT 15 o Vind. Hoe ARRATS Har Foraheaa skilled in
tharaat i ohnst ofrathossi ne@hfioatidhat anoneawi bbiBnkhean be made

of . ppended cl ai and.their._ equ ent s
?%ﬁﬁ% &éﬁgﬁﬁglfg ?#%?%?25§]3C%P i POt %3§|ﬁ§qge of the
1%@%901@'; ct Thuspetifodiof inbendpdesbat ithemrersenwhénvention
c@v@Pg'Qﬂmp'ﬁBHE?lEQghBstﬁﬁhf”55§'gglgggltéfl%hls 1nventlon

reference pictures codes an Interlaced noving pic
thak ocamer ¥Ehdincttdre $reRN g r Bhe/ PPPe@dest rols ok, and their
edrhevaADyhig, pi cture coding systemefficiently prOV|des

25 reference picture information used for notion

conpensation by differently determ ning reference
Ipdestrbal nBexl dcaloillitty to codi ng nodes of

nacr%@d%?&inéxko a coding a moving picture method of the

present invention, when a moving picture coding system using

i
DO
X

multiple reference pictures codes an interlaced moving
picture into a frame picture having frame/field macroblock,
the moving picture coding system efficiently provides
reference picture information used for motion compensation by
differently determining reference picture index according to

coding modes of macroblocks.
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13 WO 2004/ 080078 PCT/ KR2004/ 000445 dCainms 1. In a

novi ng picture coding systemusing nultiple reference
w@Rr@os®7s a met hod for setting a reference i NORXT/KR2MU8/000445

an interlaced noving picture is coded into a frame

pi cture having frane/field macrobl ock, conprising: (a)

determ ning reference picture index of frame unit at

a picture (or slice) level; and (b) determ ning
ci?{ﬁ%ence pi cture index according to a 10 codi ng node

0 e macrobl ock on the basis of the reference

picture index of frame unit at a nacrobl ock | evel. 2.

The net hod ﬁﬁcgrgb@gnboﬁﬂdﬂd?éLcdﬁﬁﬂéﬂé&éfb&h981ﬁ§e&ultlple
%g&¥?all reference plctures are _considered in unit

ORe. PECLYRE . ndt AGERaEcEPHi AgEESTE &i #F ielﬁﬁ@@epﬁdex

in thmersta&p Z(raael:[@é@ﬂamﬁ@llﬂj cpwmr@deg teseR fhaRBa frame
m._ne t he rgch nce franes in an

et
LT St ML IR ios RS et RS )
i ndex(ajal desetninhegs oretfedencefl grinoerd r andsxwhifl eframe unit

aﬁegu§E%Ea£gy g&s ting tT§v89rt§Hd reference franes. 4.

od accor I'ng o claim wherein in the 25
step (@) ,deetenbnted prefarentadeictores indare aecording to a

881 85MRed Jras@adk ofsardhspbRyofAr dek o dihe 5@f€ﬁ§n§§felence

frane. 5. The nethod according to claim1, wherein In
PifeUTet tRdex) ofj ﬁre@§eueﬁtaaFeﬁeW@ﬁE@biPake1?V§% .0 for
B frame, 30 indexes are aIIocated in a reverse order

to referenc fra ose di orders_are
t han the B ngﬁag?RECQF 9h”ﬁb ?ﬁﬁé@eé‘ar Srein in the
saépodaﬂajdlﬂardfspbayeomdetuM&sr&#erennelﬂe35651n unit of
f%gﬂ di splay orders are higher than the B frane; and
I'n case of a reference frame list 1 for B frane,
i ndexes are allocated in the display order to

ref ergnce iﬂeV\Qe%%&/ %@%&%1%9/&@29@%190944%he_fxfe3:mﬂ51n the

orders are higherf than the B frane an

whose spl
St ﬁ@ga QQ%HWME&é¥%ﬁ¥¥%N}%Q%¥e§°Fn%tﬁ?%@%e%%edetermlned

bor d@frtdidig the reference frames in an order reverse to a
coding order and allocating index values to the sorted
reference frames while sequentially visiting the sorted

reference frames.

4. The method according to claim 1, wherein in the
step (a), reference picture index for B frame is determined

based on a display order of the reference frame.

5. The method according to claim 1, wherein in the
step (a), in case of a reference frame list 0 for B frame,
indexes are allocated in a reverse order to reference frames
whose display orders are lower than the B frame and the
remaining indexes are allocated in a display order to
reference frames whose display orders are higher than the B
frame; and

in case of a reference frame list 1 for B frame,

indexes are allocated in the display order to reference
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reference franmes whose display orders are | ower than

the B frame. 5 6. The nethod according to claim1,
wobe@des7s n the step (b), the reference pict UPET/KRA@®/000445

is determ ned according to the coding node of the

macr obl ock whil e codi ng macrobl ock pair wth respect

to the reference picture index of frame 10 unit. 7.

The nmethod according to claim1, wherein in the step

fﬁ&%estﬁﬁoééa@%s@%&oﬁiﬂé&% USke tﬁﬁgﬁﬁfce‘cﬁ%&e t Cté”?rame and
i ndexes of franme unit. 15 8._Th according t
tRe aF aR2ingRer dindepses: e stebrededt he ﬁélfeerl”eﬁ%%rﬁ'rer aqa.aéder to

réftoreted Nfaamekenanse bai ésTad soreent Bredivipth tihehd the B
fpalr having parities opposite to each other. 20 9.
met hod according to claim1, wherein in the step
(b) regardl ess of top and botton1fie|d macr obl ocks of

Clérrent 'f}]l |rqu$8&0 %%%dl% %%gxél isu éﬁﬁ e:Ln in the

aIIocated to erence f|e
stewlelb) s @m¢ot@f%ﬁenQEtMECQQKQOim@@xre$edeheemine@daccordlng

rhihe ésayﬁat Lng'd'ey Of sidd %&%1&@{ d@f ééﬁ{[&g ifcroblock

an order of reference picture
Py Wéicborﬁ%@%%né@ fikg dreﬁaé%gebm@turﬁ véﬂdey &f frame
weguation: top reference field index = 2 x picture

i ndex of 30 reference frame; and bottom reference

field index = 2 x picture index of reference frame +

1. 10.. The T hmdthodoadbbgdﬁngcltaj nelaimher, ewhereihhein the

st ( r dIe nd bottom fi
St?l%f:r ?écﬁesh%f %%% ceurlﬁé%]?o? (kao&a macr ob‘f%%kre?elr(?\ﬁgre picture
indetese iof aftavatedito the 15 WD 2004/ 080078
PCT/ KR2004/ 000445 bottomreference field and a hi gher
index is allocated to the top reference field while
sequénti al I3Ps/ BPERed PRECKEEBPefce CkarHAed. i whegein in the

stugletbof the reference Prabdlrecdrelexes,at heréPdnce buffer is
configured with field pair having parities opposite to each

other.

9. The method according to claim 1, wherein in the
step (b), regardless of top and bottom field macroblocks of a
current field macroblock, a lower index is allocated to the
top reference field and a higher index is allocated to the
bottom reference field while sequentially wvisiting the
reference frames in an order of the reference pictufe
indexes, the top and bottom reference field indexes being
given by an equation:

top reference field index = 2 x picture index of
reference frame; and

bottom reference field index = 2 x picture index of

reference frame + 1.

10. The method according to claim 1, wherein in the
step (b), regardless of top and bottom field macroblocks of a
current field macroblock, a lower index is allocated to the
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and bottomreference field i ndexes being given by an
5 equation: top reference field index = 2 x picture

w0 nabexs®f8 reference frame + 1; and bottom r ef BEERR2004/000445
field index = 2 x picture index of reference frame 10
11. The method according to claim11, wherein in the
step (b), indexes that are increased by one are
alternately allocated to reference fields, starting

bot st RersLdLEENELa1di ghd DayideA pﬁaéiylg%ﬁflioégtéé?eto the
currg&g field_t reference field having a

CRrTE %ﬁ??%r%%?lér%m+ fSWGENt 2L +Y Y HS 1Y ethe reference
fsmEgpenth abhyovilsirt bifg thiee rHedhekeree fiaiBs Belordh ngthe top

ref rence icture i.nd order of the .picture (
aﬁ?lce?t?evel Sg "§2°° Thglﬁgého&nggégﬁdl h5i09 cIHiRY, Py an
e Qe edm: inthe step (b), regardless of the top and

bott @ gP EégegﬁﬁEgblff $a cqnéﬁ%urre |e£ yre index of

macr ob ower 1Tndex i's ocat ed ér énce
IQﬁ%ﬂQPQ§cﬁ%@m%'thbrdﬁ%ient field in V|em10f tlne and

a hi ghetondexrdse@dbd o¢ated todefeLenge, flvﬁ_lfgwﬁé index of
from?25 the current field in view of tine ile

%iﬁﬁﬁﬁﬁ 18%isiting the reference frames in an

order of the reference picture indexes, the reference
field.indexes bei ven by.an  equati reference

el 4 nder 8 Jlelte® HEPerti 8R, tpTaflA B 21 VEERRER in the
shsirct Upke, | hddrxeb m@ber@maaimewmasemdbyebaeemxefaxﬁéknately
all%é‘c?r tgr %‘Qée*}%nidér rffi%lé%el %tax%l pf]?(%th” %hl ngre% erence

reference frane pIC ur e co
fﬂseﬁéi ehPUSPAY FuUPETHItY Sguabf é-men@@ep. euxrent a fietlidodto  the

refrGRE nﬂl@l[‘d' 'Plta%rlh%‘:@éj PR¥E PG RIfHME anorﬁ Eh@Murrent

pi.cfure_hav ng frame/fi macrobl ock, =~ 16 WO
fﬂﬁ%fzt/o%bl 130()44’5181\)6%%% Fhe r gfefesrce  frames

aqmaﬂdﬂhglEMea @%fbh@nﬁéaﬁﬁdﬂﬂﬁéﬂﬂﬁ&ékl@rdéﬁt@E”kngplcture
5¥ A 1BGr bIo%k | evel by determ ning the reference

plcture i ndex of frame unit at a picture (or slice)

| evel and the reference picture index of frame unit

is uggd. The method according to claim 1, wherein in the
step (b), regardless of the top and bottom field macroblocks
of a current field macroblock, a lower index is allocated to
reference field close to the current field in view of time
and a higher index is allocated to reference field far from
the current field in view of time while sequentially visiting
the reference frames in an order of the reference picture

indexes, the reference field indexes being given by an

equation:

reference field index close to the current field = 2 x
picture index of reference frame; and

reference field index far from the current field = 2 x
picture index of reference frame + 1.

13. In a moving picture coding system using multiple

reference picture, a method for coding an interlaced moving

picture into a frame picture having frame/field macroblock,
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5 14. In a noving picture coding systemusing nmultiple

reference picture, a nethod for coding an interl aced
WOR0H108p079i cture into a frame picture having PCT/KR2004/000445

frame/field macrobl ock, wherein a reference picture

i ndex of the frame macroblock is 10 determ ned at a

macr obl ock | evel by determ ning the reference picture

i ndex of frame unit at a picture (or slice) |evel and

wHeﬁ:édeﬁtd vgéfeaéheespﬂagu,ae:c QWFSXi egeu%ﬂ?ftlaarm qg@éroblock is
Lngex, to.a . to re e | e an a (0] omrererenc
ASISHTI R |9 RGP IATS Gt 1T Teke TR cghe reference

pifatarmes Jan:imwcobmgfi_*emamﬂﬂ: e pictefer ecespleéUrtevel and
k{)é“‘i%%e@eﬁé@'}%ié‘éﬁée £1 e:I O&f and, battomfield i ndexes
y an eq e f1eT

eing giving t'op Fef érenc I ndex
= 2 X picture index of reference frame; and bottom

refefgnce field MQQP%%:pgcfuPéCEBH@nb”%@%E@ﬁ(§%§%? multiple

reference frane + I n nmovi n

%ﬁﬁﬁQﬂﬁ%sPhﬁtHﬁFtlﬁléﬁtﬁéﬂeﬂeﬁéecﬁdéﬁﬁrén dﬂﬁﬁﬂ%ﬁ?qimeVlng

picadig BRcbnterdaced poviwge BhGEHEE Ardhi /F ifd 1@ Bnacroblock,
i cture hav#%gﬁfrane/fteld naéroblﬁgk 25 wherein a

WHel bR et P et eS| RUSXUEF LHESFr Qe thgc fommekiggroblock is
dedetreriniete dhtata anamesitiide K dvaalel bbydated @it i g Hdereference

f_.f t
o Ml P ot T P e [ M e cla il el ana
respped iarell a i gpheatinglex tavexr Jbuietmmn@faerlenrgien‘umdbx to a
tANd 12 AR J &S eranag f bald &h'£8t§8m389g68£éﬁééy f%Fld while

visiting the reference _franes according to, an
sesuerdrigidnc e VpPatiRe ithexroferenpe dramest mceopding to an

ot obF I eEeeenneef p@bdukedqmexb%mgfﬁaﬁi@nuﬁﬁan the top and
b auéﬁ1140p(§efer nce field in icture

Ciec%c?) L% ef'¥ er“aﬁ?e aiving, by an tﬁﬁ”l ¥%f er ence

fiel dopndezferg@nxepi £ieltd@ iindkex of 2rekergheeufeantndex of

0 0078 PCT/ KR2004/ 000445 16. In a noving
ri;cﬁg%é% %é%gﬁ sqé emusing nultiple reference

pi ct hpeton mafﬁﬁﬁHQﬂ Eodldg imdamt er l2aced pimtivage index of

rdHGIH & 1o frame picture having frane/field
macr obl ock, 5 wherein a reference picture index of

the frame macrobl ock is
15. In a moving picture coding system using multiple

reference picture, a method for coding an interlaced moving
picture into a frame picture having frame/field macroblock,
wherein a reference picture index of the frame macroblock is
determined at a macroblock level by determining the reference
picture index of frame unit at a picture (or slice) level and
respectively allocating a lower index and a higher index to a
bottom reference field and a top reference field while
sequentially visiting the reference frames according to an
order of reference picture index of frame unit, the top and
bottom reference field indexes being given by an equation:

top reference field index = 2 x picture index of
reference frame + 1; and

bottom reference field index = 2 x picture index of

reference frame.
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starting froma reference field having 10 parity equa

to a current field to reference field having parity

different fromthe current field while sequentially

visiting the reference frames according to an order of
cture index of frane UEIt inthe field
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Ry OSSR B EREE LRl R B S fpomobiock,
wl}ﬁl&mear rEéRTORCEhPitEEKNE mdregrbqucktm Qr@aml@treamcprebock is
deleBnIBEd 0D 0f knd 8VEh1 by deL-8L M BI- NGt BEy ﬁiﬁéeeﬁg)reference

picture index of frame unit at a picture
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al l ocatin index to a $eference field far, from

hi
? ne® ﬁ??@%? Fqg G5 SFedE RO 15 o8 wEifegence field having
paer@enbkmlaﬂy v skt ing-tdre rEielénaﬁ: fraﬁESeﬁCéorﬂZin]gi having

, n e tur of f.rane _unit
pdlePlaREECEAL (AL CPAE RLEAE, ROk aC LB e a5 a1 1y
kumm@n thendeselsfranue r dremesce afClC@lrdl@Igoseot oattheorder of

réﬁgféﬂﬁef'ﬁhgturez X it UrSe i ngex &ﬁfﬁengﬁ Fra®, fie1q
far e

i.ndex of the reference fle rom -t
m%ﬁﬁ?Q%ﬁckreld = 2 X picture index of reference frame
+ 1. 18

17. In a moving picture coding system using multiple
reference picture, a method for coding an interlaced moving
picture into a frame picture having frame/field macroblock,
wherein a reference picture index of the frame macroblock is
determined at a macroblock level by determining the reference
picture index of frame unit at a picture (or slice) level
allocating a lower index to a reference field close to a
current field in view of time and allocating higher index to
a reference field far from the current field in view of time
while sequentially visiting the reference frames according to
an order of reference picture index of frame unit, the
indexes of the reference fields being given by an equation:

index of the reference field close to the current field
= 2 X picture index of reference frame; and

index of the reference field far from the current field

2 x picture index of reference frame + 1.

18



