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PCT/KR2004/000445 CODING METHOD FOR MOVING PICTURE
Technical Field The present invention relates to a method for coding a 5
moving picture, and more particularly, to a method for coding interlaced

moving picture into frame picture having frame/field macrob '
moving picture coding system that uses multiple reference pl%?ﬁzg@(g‘” 000445

Background Art Moving picture coding system compensates for motion

using motion vectpinfieeMatianod PSR Alavawey pintarere0ding System

that uses multiple reference picture, reference picture index information

as well as motion vector 15 information is required for motion
Teghmpedaficiete reference picture index is a value that is used to

distinguishonalipterefereaae pintures frome each othemdk lcodertsansiersing a

moNGIETRIEOCE Picture indgx fa. a decoder, Ang, the decaderparionms.» coqing

motion compensation from reference 20 picture that is indicated by the

INFGEHOR DictPe Tidk. GehetralRe scanfing metiddiare BASSHES intd'd VN9
f r progféssivel stanmming andkaniinterlacedistanpingt ireaseodfithie system that

us REOGRESSIVS Seanning - aage et gne frame consists of data that are
sampled at the same time. In case of the 25 interlaced scanning, an

image of one frame consists of data that are sampled at different times,
Baghgxemsdmbrss are alternated line by line. The interlaced image of a

frameris/dividedbinta atep field ang a bptoarfieldotpthesatesiacetdor motion
scanning, one 30 frame is divided into two field im s. Inthis . .
as B e L orades 8 Wbving picture
coﬁévaqméy peANoEaRd tBIRE p‘i&f&r‘é%ﬁ’h?eef é&ﬁﬁﬁl’ﬂﬁ@thB%W% reference

pimterntaced moldng picture ane ptaposed A firstedadinganethodbisiafield vector
i nPICHAE: 33 goding method which performs g.¢coding DFOE%ir%é:Qé@@'%iHQ The

each field as an independent picture at a picture or slice ,
reé%ﬁ?kﬁ?O@@b@éEﬂ? index is a value that is used to

distinguish multiple reference pictures from each other. A
coder transfers the reference picture index to a decoder, and
the decoder performs motion compensation from reference
picture that is indicated by the reference picture index.

Generally, scanning methods are <classified 1into 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. In 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 1is 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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level. A second coding method is the frame picture coding method which

performs a coding process after combining two fields into one frame at a

picture or slice level. A third coding method is a frame picture coding

method with 5 frame/field macroblock, which performs a codj

by combining two fields into one frame and selecting a framg 8‘[9!@?@2/000445

field mode at a macroblock level. In the third coding method, two vertically
1eadjpcentamaeroblocks 8k hgunedinioa pais and the coghng i@ﬂ@tfeﬂeeroding
me%g in unlhof macrobdgckrﬁ)alr In FI 1, numbers assgr}%d in the

macrob ck palrg indicate macrocb?oclk gddl?esses Thatare use
£18istiiguish theomacrobfitks fonPedchcGthEE Hefe, Farfie mekYshlock f§ ahird
comactoblack-wbich isieodesl atfupper andilewermacrobincks of thechod with
frmﬁg/%mg%p%r ol 43,01 framecin olberewerds, eachpagigbladiisess by

din unit of frame after two fields are combined into one frame.

COffewHile, HEfd nhatrobiock -4 matfoblbER Tat & dodtt'@Upde? afd frame
mo fbavermacrobiotisrod dracrobleck pair o wnitkoflfiste. [T.he macroblock pair

is divided infe toprand:20 hattom field components,andsachdield is caded cent

inde fndje(ntly At ttgls t|me the macroblockga s are reao{anaed so that d
ma reoupper and lower macro%l%cﬁs ma%/a respectively contain only top%efcf orme
incompénent and ©ARPBOEIM Hield componéGThe uppervpac®biekigned in
thealleda-toprfield 25 macroblack and thedewerpraseableckiscadied athat are
usggtt%m fi C§ld tln% 19][?|S ck ﬁefer nce bf%‘?{or ftorlngemgglpleC reference

pictures are configure |n unit o ?rame rame picture codeng all

refer8R&E picttFéS Sretomsifeted as 36 upitsTeidFahe T tvhithdd fiekis coded
at areogembined intovene rfeamedntb@re pictirecamang thel refeérepee frabne unit
oePictgs is used farimotiop compensation Accordingly, values.ateq in unit

allocated to the reference plcture indexes in unit of frame. The reference

OF HihFBInGF for P-HEmE'S bhEaiREE b§ O3S SBfthg Al fheFoferéncd's -
framéls iman dider reVeesedto macodihg order and thermseguentialyk that is

coalecating apindexaWhICh Rier macroblocks of macroblock pair in

8omb1n1ng two

unit of field. The macroblock pair is divided into top and
bottom field components and each field is coded
independently. At this time, the macroblock pairs are

rearranged so that the upper and lower macroblocks may
respectively contain only top field component and 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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PCT/KR2004/000445 is increased by one, to the sorted reference frames.
The reference picture index for B frame is classified into list 0 and list 1
and is determined based on a display order of the reference frame. 5
First, in case of the reference frame list O, indexes are alloc '

reverse order to the reference frames whose display order | g&j{)\glﬁalzrg)éw 000445
the B frame, and then, the remaining indexes are allocated in the display

isordertesthec refeyencerfeamesswhase displaordetleads the B frames én The
re%o case of the rCeferenceJramef list JB ? contrast to t e ref%renge fram Me 1.t

etroerlln(?efes are allocated in the display 'order to'thé reference frames

a“%hééé*dlsbla%l‘&délsIe%@E?ﬁ@Bnﬁ%n@i’a% tRén %h@%@rﬁéﬁ*ﬁ’n@ﬁ@@%e§f the
redrecaltogated ima .reverse order to the reference frame whose display

ordeglags15 bghind fhe B frame, FIG, 2 shows A r?fc%ﬁﬁgcelﬁ?'g{!”%'“d%dexes

for P frame when a size of the reference buffer is 5, and FIG. 3 shows the

AT fotenOd Pictite MlexlisteV aRd o B e In THE fiel® pictgrece frames
wheeding|ithe fields of &l r20L referehed picturésarefconsidesad asid then, the

reifidependent piciures and one of the keference.field piciwesys usedforto tne
rijn otion cor’geensatlon Accordin values re al ocated to. the refgrence
re e g%l In

pic tureiidexes’in tnit o?fc'eld Atthis me e re erence Fe %s are

cagembsirted i the bRt of frafite, drith25 théd sthe refererite pietiire afdexds> the
reifeeactrlield pfthe R ifkame are saded in am@r%ﬂrlr@@@rﬁ@do ;arpogiling display

8rder of th(?1 fram me. 'I;he%nCeln?x valléles Ehat ar% cr§ased bgf € 45 the B
afeernately aﬁocate in an order tlﬂat starts from a reference ﬁd avin

Lra@fity egtidl t& ACurreMtiSicttdd 4230 efdrefies fitld Ha®ing parigpted in a
redifesentdrain the cutrant picfares while Visiting thecsortetli referencerder lags

peflames in Seguence, dn adgitign, in cage of the reference picture index.  ; hgex
lists 0 and 1 for each field of B frame, all the reference 35 fields are

£OEorbinéd Uit s irame ithert a réferente Framc s Sonedsn thes 5 and
FI§amérﬁ@mw§4§h§nmmﬁar@hmaepmmmuye index lists 0 and 1 for B

frame.

In the field picture coding, the fields of all
reference pictures are considered as independent pictures and
one of the reference field pictures 1is used for motion
compensation. Accordingly, values are allocated to the
reference picture indexes 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, 1index 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, 1in 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 PCT/KR2004/000445 reference frame index of B frame. Thereatfter, the
indexes 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 5 different from the current picmﬁ gﬂyb??“ 000445
visiting the sorted reference frames in sequence. FIG. 4 show I] ere cé

picture indexes of top and bottom fields of P frame when a size of
refRfeeance bufferis J.-anckFlGs S showsreierenae pictredadex liste0 aRdiexes
end©f 40 fop and hottom fields of 3 rame tnaf can be.used asid Jeferences 4,
n order to improve coding-efficiency, the moving picture coding system
orgging Mdltiple referénde pittutes provides a flinGich ofrEorferiRgthéy equal
toreterence piattire o5 indexes hefore decofiing-a icture ol a slicevling parity

a1 frutradly reqrdering the refefence icture. Indexgs 50 as;10; eARANGe hes o o g

coding efficiency after determining initial reference picture index for the

refanfe and sl pictures. SEE B Sfows a result of determining initial
referé€ice 209ictsinewrexfor Pricame amd atbitrarily redresing indexésp and
pofeeprdingde dhe ghove-desgribed methed. When the mavisgdictiresurrer is

5 c%%igg sﬁten%ussi[g% the rrréL%Jtei%Ie reference Bictures godei an interlaced

"' moving picture into a frame plct%rrl(ecﬁa\%ﬁﬁ%ra?ﬁe/ﬁgl erﬁacroBFoSck, 2?39 Lot

tothe reférehed pitturdsifol dse frlmebmalcrableck@re tconsidere@ agfpame as  a
reBit@ndone of the reference frame pictures must be used for motion

com%lnsagioiq.eln addition, and fields of all the reference pictures for themov.lrlg
_field ‘'macroblock are considered as independent pictures and one OFSQ
Pl iHe reterefied el pittiteéShust beltied Tor idtiof compensatish, Plctures

précdareingly, infthe dtame pictire cedingdhatrselectactherfegmeliette picture
inGoding m%@%?*et_hedg%@i’?kq:fk level, itis iecessary 19 allocaig.valuesry g
ari9 e reference pitire,index 35 n frame Wi or field unit accrding to the -
enhance the «coding efficiency after determining initial
reference picture index for the frame and field pictures.
FIG. 6 shows a result of determining initial reference
picture index for P frame and arbitrarily reordering indexes
according to the above-described method.

When the moving 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 frame
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 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.
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each macroblock. 4 PCT/KR2004/000445 Disclosure of the Invention
Accordingly, the present invention is directed to a method for coding a

moving picture that substantially obviates one or more of the problems

due to limitations and 5 disadvantages of the related art. An Qh)j f

present invention is to provide a method for coding a movinég Qﬁﬁr 0314%00445
which efficiently provides reference picture information used for motion

Disempsusali@rby Heteraing il reference picture index 10 differently
accogdcin a odi%%mo%%gf macroblggk when intg(r)laced mogilngepci%t&rie to

. roin rese lnventron S
is coded with a frarfie picture I?1avmg framelfield macroblocks in' a moving

mepieaste cbdling SystéRrPusing niliple feferehiee piGturdst Abditiphasrtantially
obfeiaitires andcadvantages obthetiheentionblemall beisetdforth inntheat ions and

q: desgr gq{lpgé/gglcg folloyys, and.jn part W&II. be apparent from the

description, or may be learned by practice of the invention. The objectives

and @tﬂerog&%ﬁﬁag% of tHE inYERTSH Will b8 YERIZEW and attdifedByPiHg'e @
mestracturefparticdady pointed outdm theg writtent20rdescriptiornd elafmsient 1y

prihereefas welkas the appended, drawings.cleachigve theseandether not ion

advantages and.in ac%ordance with thet%urpose Pf the gresent invention, q
COR8 Bhibodied’ ang ybroa%ﬁlegéﬂslcrrli;bgg, there is 6r%V|edre%na method o™ ©  tndex
digdeing 2y mviPpiéiure in @ meving pictureeesding Systearisingock  when
infuitinle seferenes pigtutei adnethodifor sedtingia reference. indexmwhepicture

an interlaced maving picture is caded into a frame picture havin .
e I o e T ure coding
SY féteRe e Picturet indek 'oF frarie SO RFfR at BiBERE (or slice) level; and (b)

detemidingi tefeiendespicture sndex dccariing toag €odingtmade=of thevention

wi macrgblogk.on the basis of thesefgrence; picturs ingdex of frame ypitata, g in
pa o e e g AT O e P e learned
by practice of the invention. The objectives and other
advantages of the invention will be realized and attained by
the structure particularly pointed out in the written
description and claims thereof as well as the appended
drawings.

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 1in a moving picture coding system using
multiple reference picture, a method for setting a reference
index, when an interlaced moving picture 1is 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) 1level; 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 method for coding an interlaced moving
picture into a frame picture having 5 PCT/KR2004/000445 frame/field
macroblock in a moving picture coding system using multiple reference

picture, wherein a reference picture index of the frame macr % [
determined at a macroblock level by determining the referen% LPI IL%%OM 000445

index of frame 5 unit at a picture (or slice) level and the reference picture

£ r glexof frame kit is wsed KAceerding te duthey apatbenembadimentof system
the ?f.)rr%?fgti iqveen}i(e)?ﬁthere is rngﬁdé-:-gea meﬁ{r%q:d for codj:neqf%n interlaced

uslin rence . e1r). nce. picture
moving plCtLﬁe Into a frame picture aVInQ 1"6 ameﬂle?d macr(]):kﬁocﬁ(l a

ingfvinefpidthfe dotify systermolsing multipl€ péferdhdessictafe, vhBrgia @block
leteferebge pietuee-nindenaf the franme macrablockis determinatbat-a of frame

unMacLblack, level, by detsrmining the retgrence pictyreindex-gtiame Uik, e

at a picture (or slice) level and respectively 15 allocating a lower index and

Indgigidr ifdexio i referdi&sifield and a bottom reference field while
sequantialhvisiting thefrefereace frameseaccerdinglionam tordér afhe present

in{efgrense pictureindex offrame unitgihe top and hattom field.indexsging  an
. lt)eing g?ivigg b% an.equation: 20 top reference fieldgndex = 2 X picture havi

M indexof “referende frame? Ahd bottom' feférende ficltihdex 25 1Eﬂfc: ure V19
£ refek foferedferetverframe 9k1. Ascorling ey furthe Partdthecentbodiment ey stem
usthegpresent Rbdnverttion: thereds pravided ameetbod fer cedibgaice picture
1nigrlaced moving pigture into & frame picturg having; framelfield, . .1 ocx

macro octk In a moving picture coding system using mu tlpTe reference

Leprturdvherdif Jreferefcetpietures StehePftarhe Thactolilsek i€t  frame
undetermined at agriacrablock 30 tevek by dejermining the refetrencespictureively

a1ingdexof frame unital.a pictyeor slice) leyel andrespectiyelyallcating ¢ o,
a lower index and a higher index to a bottom reference field and a to

refagﬁerh%% fielaj\lﬁ‘h% Seaf}&‘ltialﬁ/ bottom reference fiel while

sequentially visiting the reference frames according to an
order of reference picture index of frame unit, the top and
bottom field indexes being giving by an equation:

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

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) level and respectively
allocating a lower 1index 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 frames according to an order of 35 reference picture
index of frame unit, the top and bottom reference field indexes being
given by an equation: 6 PCT/KR2004/000445 top reference field index =

2 X picture index of reference frame + 1; and bottom refere gﬁ '
= 2 X picture index of reference frame. 5 According to furth(re]rg(gﬁ g[lj 8|L% 00445

embodiment of the present invention, there is provided a method for
coding>an interlaceddvovingdguieture itde a frameppiciureiavinde index of
%rame/field Enacroblgc% ina n&oving picture coding system using multiple
re rence rame ;. an . .
reference picture, wherein a reference picture 10 index of the frame
macrobloeRlis d&téfiinedat & htdcfobldtketevel by deterfiifingife 1ndex of
refeference pietareindex of frame unit at a picture (or slice) level and

alternately,allocgting, indexeg.which arg Incregsed Ny.one. 1 fef%?é‘cgresent

fields, startln%fé'om a reference field having parity equal to a 15 curren

INHERTO Werencdidid having BaAY dfi€rentiroficineirrehtfield Wiien9  an
insegquerntiadly visitingthe referénces framescaccardidg taonan opdertofre  having
£ r EBference RiCturg dndgx of-frame, unif inihe figld macrebloek. Acearding 1, st em

further othef embaodiment of the present 20 inve,ntion,the%e is provided
usannqetrﬁlgg dé% e eregce plcture

6P coedirrlﬁ an’ mterfadec mlé\?i%g p"lq(}:]tlej}:eeﬁrtlo 3 ffamé picture

infaving frame/fidld angcroblockin a ¢Hoviry pletureedbding system usipgobLock
1 etrutipleyrefgeenceapistisg, Wwhesein-a refesence pictures irdex ofithe ftamer rame
unﬁ"a‘f'ﬂ‘cé%b'g‘:k is defermingd af f‘i@é‘?r%%cekl?%'r‘?é(e!a‘iﬁg%te”t“é D9 INE o cat ing
_ reference ;ﬁcture index o]f frame unit at a picture (or s |ce3] eve ¥l||OC8.'[Ing
1nd9gmer indek & a FeterercE HiEIAIGSe 1Y a eiiffent field 7iF vietrafmet 1€ 1ds,

st and atlgcatimgrhigher irdexrtoracrefeferceifieltfat fromphe icurreatfield into  a
cuYieuLef time while sequeptially wisiting the 30 reference frames aceQiding ¢ rom

to an order of reference picture index of frame unit, the indexes of the

thﬁ#&%ﬁggﬁgmgiﬁéﬂga 'ﬁ%wéﬁﬂﬁﬁﬂﬁbﬁ}ly visiting the reference

frames according to an order of reference picture index of
frame unit in the field macroblock.

According to further another embodiment of the present
invention, there 1s 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) 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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index of the reference field close to the current field =2 X picture index of
reference frame; and 35 index of the reference field far from the current
field =2 X picture index of reference frame + 1. 7 PCT/KR2004/000445

Brief Description of the Drawings The accompanying drawin £ r
included to provide a further understanding of the invention %?%jl\/ 350%4%00445

incorporated in and constitute a part of this specification, 5 illustrate

BreawosiBersf 1ba inventne anddegalper with the description serve to
explaf'%the %réncci%es of the inv%ntion. Insthe dr?lwings: FIG. 1 show

ompany 1n awin i a included to
macroblock pair in Frame pl%ture ﬁaV|ngggénera rame/fisld macro ?oc ;

PregHie. 2shbéwsrefefente picidiedindexss of P frafife codig i@ towing are
inpictyrecockng systemdaceonding tosthe eelatedarto FIGH3 shewe thefication,

i1 fefetance pietyre index Iists @ and, . of Byirarpe codingying, MOViNg PIGAE +ne

coding system according 15 to the related art; FIG. 4 shows reference ,
A Bictur in@exetTih Eedding F 1op and otk RER G P framelif atnvention.
movifg pidteredeeding osystem according to the related art; FIG. 5 shows

reference pigturgripdex stz andok-in a,29,coding eftopand ROHOM: having
fields ofP fram?én alrgoI\T/lin g%:iu()rgkcpding system according to the

IeTEatet art FiG G

1 r . . .
SHows Teference picture indexes reordered in a coding

of P ffafMe in‘a nfVIRtP picterescsting sy stefit aecordinti ¢ fife relatedPartf rame
cod® G .ihshowssefergneg picturesindexesof Pdiameand BcamenBaving the
re&rgpeedmgg:o,block in a moving picture coding system according to the

present invehtion; FIG. 8 shows reference picture indexes of P frame and

B framé& ha@inélﬁ%?bsm%ﬁobﬁfcﬁ% %nrﬁ%viﬁé‘fﬁétﬁﬁe ddHi]ﬁg( Sbisifs%enq and 1
of aecdrding=todhe priesent inventionr(gage &), H6. Osghows refereace according

t oPictiure,indexes0f R frame and B

FIG. 4 shows reference picture indexes in a coding of
top and bottom fields of P frame in a moving picture coding
system according to the related art;

FIG. 5 shows reference picture index lists 0 and 1 in a
coding of 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 system

according to the present invention (case 3);
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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 35 having field macroblock in a moving picture
coding system according to the present invention (case 3);
PCT/KR2004/000445 FIG. 11 shows reference picture indexe%-r(%Bzf(r)gr414g00445
having field macroblock in a moving picture coding system according to

the present invention (gase-3) ane 6. 12 shows refergReapiCtde B frame

n indexesfof P game andb§ B frame havinng field macroblock in a mavin
av1qﬁ 1el macroblock. 1n ﬁ ov1ng $1%ture CO 1E§szstem
picture coding system according to the presentinvention (Case 4). Best

AC Ry Cafryint-ORE theehve Aol FletéiRaftér prefélred ibodiments
of the pesent 180Hbwention kil becdeseribed tredetad suhgeteferceftoame and

B aqcompanying drawings \When annieriaced, moving piciyre is coded.inio, 45 g
frame picture havmgéframe/ﬁeld macroblock, a moving picture coding
I

SY §j$nTGSiAG Tridifiple tefeténdd Hictites Mitit Petformd 4358 mibtion

compensation from a reference frame in order for frame coding in the

BefaMeoBacaPIoGa 119518 VetEs +alk referennaeiRiptures must be
cons}?ered as gcame unit. The moving pic%Jr%coding system, hgwever, .
must peeIfFolrrIﬁas a motion pcroemgerﬁs% ion frony & téfererice field in order for <°<"

ingdietd 20 codinglin the fisld saacdreblbcki h olisdrandrdsy aft refsefeeence  to

acpistipes yust hercansidared as field unit. Accordingly, the frame pictures
having.frame/field pacroblock mmuos\t7¥§§ Indexes aving dgfgéeﬁf into frame
structures at macroblock level. For ex m;?le,t e frame macroblock Uses

P 1gtos eefefsiicesictufe AitkiofTline HRR EMB A field macitbiddiCusdsigture
coteferenceqiieture:indey ofifietdi yiit 1t shoukdhescorisideredthatithie performs

a 'glarence Rigtyre indexes can: heregrdered ata picture arslice Jevel.ger  £or

Therefore, the frame picture having frame/field 30 macroblocks should
FT 3BRsidt IE Fetférent pictF T A6 "QRL 8EE pictul® oPSiiterlevEl Bddr 211

rehavetereprdetedes must be considered as frame unit. The
moving picture coding system, however, must performs a motion
compensation from a reference field in order for a field
coding 1in the field macroblock. In other words, all
reference pictures must be considered as field unit.

Accordingly, the frame pictures having 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 having 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 1is 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 determine

reference picture index according to a coding mode of macroblock based

on the reference picture indexes of the 35 frame unit at the macroblock

level. The present invention provides a method for determini

PCT/KR2004/000445 reference picture index in frame pictu?&ﬁgﬁ%m‘” 000445

frame/field macroblock. The method includes a process of determining
re ?‘@@f@@ pﬁ'ci@r@ieaexma@ﬁicagﬁe mraaﬁge)ﬂ@&lgﬁ\f@kaﬁm?eﬁ%s Ofame/field

etermining reference picture.index at a, 5 macrablock level. .

e A Rton of HETel el Blottia inics &t PIobre (o eog L eaiAf™ini9
refiferiterente picidies afélesnsiderad Mffameunitoat & pictife ofSligéd and a
prievekand referentepicture indexes ef dbframe upit ateiealculatedetn that a
mamethad ar determining a reference picture index for P frame, reference

frames are sorted in an order reverse to a coding order and indexes are

allocatet whilsSi&§itiRg the sorted PéferdnceFEMES in Setuentg. 15 ndex  at
P i Referende picturedadexes/for B frame are determined based on a display

ordenofitheyeference frames okirstyin cage of aseferencetiamg ligtQme unit

tindexes are allocated in a reverse ord%{ to r%ference frames whose g £

a d%p%&/coragr% Igé Behing the B Frante and the fermaining iNdeXes are?e*es ©
frafscated in 20 ¢he displayedraer to reference frames whose display order

lead the Bframesimeaseef ajraference frame listds dreontrastiathere index

rolPigrenge frame st Indexes g alloggied In e display IASEI.y roverse
reference frames whose display orders are higher 25 than the B frame

Loard thetéRfaintig mlexdiCard Aflcaed fF& réversedrdst tirdfefentésiting
t hframestwhose=displayardensaares lowerdham ¢he-B frame. When the

reference, picie ingexes . are repidered se as tg,enhange a £odingie e rmined

efficiency, the reference picture indexes of frame unit are reordered. 30

o2 5] DetEmiinatioiP SPReferéiice Pibturd fadex gt e ce frames. ~ First, 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.

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 zrespect to the reference
picture indexes of frame unit, which are obtained at the

picture (or slice) level. This process will Dbe described
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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 35 picture indexes of frame

unit, which are obtained at the picture (or slice) level. This p j
described 10 PCT/KR2004/000445 below. [2.1] Case of Frfﬁﬁ&%wﬁ)oo‘m

Macroblock Since motion compensation must be performed to frame
peMagroblocks from reference frame, the reference picture index 5 should

be .fr%@glﬁnitcég%orgpg}yf g%% referen elpicﬁyre indexes of frame unit,

which are obtained at the picture &)r. slice) fevel, are used. Reference

frameé Stred Mo FeterefGEBEREPSHOUId B8 TonfiifurdasrifiPfistdpairc  frame

mabawingmkiﬁegﬁ@mosi&&em 10rather. RGe 7Jfémse’ﬁiﬁ’ep¢epﬁweindex
shindexesfor frame magroplock in frame apd B frame whena size of ey o ;e

reference buffer is 5. [2.2] Case of Field Macroblock Since motion

InggHp_nSdtion St bE pérforthedth fidif 1B hratisifodks ffotf réteférite® (°F
s Lield) theerefdrenge picterdindex should be field unit. In this case, field

pair hawag Harities pppesite-toeachigther is alsoqugsentin 12+ should be
reference fjbuffer. Acgordi'r&g.l , each reference frame js divided intgQ twq

“Cfiergd Wiife s“éﬁﬁléntlaﬂ?/ Visit nagltﬁe }iﬁx%fle%rlfcaerflrgrﬁeesacggpﬁ nsgl{;oethgo each
ot hefsrencetdicture indekey of frafenaiicwhieh afe vbtainedatdse pictureframe
matarslicelievelnThen, thesieference pieture indexesaremnewly alocateds the
re %%%hcgetlgu¥gg £ef§rer%c.e pi(_:ture i_ndexes for two fields of each

reference frame are aﬁocated in various 25 methods (Cases 1 to 4).

(Caséd) Regafdi&sSbf thetdf dfdddstiorr fikld macroblocks of a current
field macreblockt a dowet ingexnis atlbcatedhtosthe Hop referencedie@ldtand field

maéﬁ&ﬂ?%éﬂ@e%¥ﬁﬂbfé%§yg&és field, the reference picture index
should be field wunit. In this <case, field pair having
parities opposite to each other 1is also present 1in the
reference Dbuffer. Accordingly, each reference frame 1is
divided into two fields while sequentially visiting the
reference frame according to the reference picture indexes of
frame unit, which are obtained at the picture (or slice)
level. Then, the reference picture 1indexes 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 1is allocated to the
top reference field and a higher index is allocated to the
bottom reference field while sequentially visiting 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 bottom 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 can be given by an equation below. 35 Top referenc &g g i %
= 2 X picture index of reference frame 11 PCT/KR2004/OOOE LF) g?t ﬁ%/ 000445

reference field index = 2 X picture index of reference frame + 1 FIG. 8

showsgeferanceretise idexasfon field guacreblocksof A frame-andBiex of

%rame. 5 (Case 26) Fgreglardless of the top and bottom field macroblocks of a
reference ram

current field macroblock, a lower index is allocated to the bottom

referéice fieldl antFRygheF tek9s @focdted o tie top FsTefehcefield field
mawhde sequentiadlyrvisititaghtheareference dikframes in an order of the

referq@%esgic%re indexes, which are obtained at the picture (or slice)

level. In other words, the top and bottom reference field indexes can be

giveri6Y ahEtftdtioR befdi: ToPretéienBefitRndés LD %ok mder °f 2
cuot dibtreferedce frameckl Bottonmereference fieldéndexs= 2 Xlpicturedhdex the

poPt seference-iame HG. Oshays reference pictyresindexesfordielt eq to the

£ macro locks of P. fr e agdf frame. 20 Caﬁ 3) Indexes thatt e ¢
O%c?eeasee%ekrfyc one are altérna eﬁy “aifécated to referénce ﬁél%%, S a?tinrge erence

frparthé teférence dieid Iedvirighd parity <efiar® thé ebrrent fieldieoithe, which

arkeferangerfield havipga pardy differept-fremithe current 25 field, while

sequentially yisiting the reference frames ording to a reference picture. .
. index?grdeor%o the g{&ﬁ%s ’(o&s |cee) ?e%l.é % %Oogﬁgr%l s]:heo%vefe grceenceqfleld
INERYGE Friexes feriHe ek n’kerSioeksorP fahid'and B frame.

Top reference field index = 2 X picture index of
reference frame + 1

Bottom reference field index = 2 X picture index of
reference frame

FIG. 9 shows reference picture indexes for field
macroblocks of P frame and B frame.

(Case 3)

Indexes that are increased Dby 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 wvisiting 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 1is allocated to
reference field close to the current field in view of time
and a higher index 1is allocated to reference field far from
the current field in view of time while sequentially wvisiting
the reference frames 1in an order of the reference picture

indexes of the picture (or slice) level.
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(Case 4) 30 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 iall

visiting 35 the reference frames in an order of the reference 5@@@%){’0(’0“45

indexes of the picture (or slice) level. 12 PCT/KR2004/000445 In other

wordsnthereferencesfield jndexes caa bergivea by ap pguationdelew. can  be

i\Fer;}er}gnce }‘lieled inglgi clrtlnsgetg the current field = 2 X picture index of

9% reterence frame b Reference field index far from the current field = 2 X
pictuRSHIeR oF Peféichke fidiie s 1CHORIE. 12, thete SHFSITGWN feférghce 2 X

pipictite indexes &ar field maenekiock ehP frame and B frame. While the
presentnvention hasheen;described and 19 illgrated hereip with, 15 - 5

reference to the preferred embodiments thereof, it will be apparent to

PL{HoSeSSKillEdSH the art it SanRGud hidkfificatibns and variations can be

made rthéréin. withbut dépariing fremshewpirit ane seope oftthetimyentiondexes
foFhesdi is intendsd thakths presentipvention 15 equers the modifications

and \@‘;i,aéﬁionsttﬁc this inventiotn that come Withi%the scope of

appen & eclaims.eang]fheeslrergaqui\}arléfr?trsl. ﬂn%striéﬁSApﬁ%%Bilit
11 Aeesreirietd a codifgfia moviid Picturesrhetifocst thet preset fnvertippferred
emphenaMoYingrietes coding systempesinggaultipte referene@ piciNesled in
engodes. ap,nieriaced moving. pigiyre into 3 framepisture havina ramelfisld ..,

macroblock, the moving picture co&mg system effymentl?/ provides 25
thegferdhcd pictaretinfofmation GSed 6P motibR c6MpensationbySdiffefenfly the
indetetmining refarence picture indexcactodding ta ceding aedesaf invention

coUE%%Obgﬁgswlgdifications and variations of this invention

that come within the scope o0of the appended claims and their

ég%cribed and

equivalents.

Industrial Applicability

According to a coding a moving picture method of the
present invention, when a moving picture coding system using
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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PCT/KR2004/000445 Claims 1. In a moving picture coding system using
multiple reference picture, a method for setting a reference index 5 when
an interlaced moving picture is coded into a frame picture having

frame/field macroblock, comprising: (a) determining reference Qi
index of frame unit at a picture (or slice) level; and (b) deterr&f%!ﬁ%@oo‘” 000445

reference picture index according to a 10 coding mode of the macroblock
clakdiae basis of the reference picture index of frame unit at a macroblock

level. 2. The method according to claim 1, wherein in the step (a), all

reference pictures are considered in unit of 15 frame. 3. The method

accofding to diain?1 WHerth RitRE Ustep R tererehce iidtuteSintex Bt iple
reframenisdeteratined , byasarking dbie referencetftames in-aforderdeversée x

to a 2, cading Oﬂ%re%daé'&fﬂ%gi'%e;%daé'd%%o the sOUted, refEIENCE £rame

frames while sequentially visiting the so reference frames. 4. The

P etfiGd Aedorihg IS T SwHerT Ptk 25 sty T, Tefetérice
pictureindele forBrframedis determémetk based oma displaykordér dftthee unit

at reference frame$. tThe methad aegordingito claim 1, wherein in the step

@,i gasg of a reference fra@e list O for B frame, 30 indexes are .
é . etermlnlng re e{ence Plcturﬁ1ln(FX accordin to a
allocated in areverse order to reference frames whose display orders are

cofbiver thafthed frafre dmicthelremdinipy ifdexeb agé alledatdédim areference

pidisplay ardeeto seference-frames whose displaywrdens are<higher than

the B frame; and 35 in case of a reference frame list 1 for B frame,

indexes are allocated in the display order to reference 14

PCTAR2004/000445 thdfe S hosE tisplayorderdiate highlPfemithe B2 the
strameand thelremaining incexesi atealtocateddn thenreversecordemtounit of
s keference frames whose display orders are lower than the B

3. The method according to claim 1, wherein in the
step (a), reference picture index for P frame is determined
by sorting the reference frames in an order reverse to a
coding order and allocating index wvalues 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 1in a display order to
reference frames whose display orders are higher than the B
frame; and

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

indexes are allocated 1in the display order to reference
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frame. 5 6. The method according to claim 1, wherein in the step (b), the
reference picture index is determined according to the coding mode of the
macroblock while coding macroblock pair with respect to the reference
picture index of frame 10 unit. 7. The method according to CP#?
wherein in the step (b), the frame macroblocks use the refere cé%ﬁgpuor /000445
indexes of frame unit. 15 8. The method according to claim 1, wherein in
f rihee step®ithe referencedrame stosed ina eeferencaduffenis B frame and
pgonfigured with field pair ha\g%\%]p%rities opposite to each other. 209, The . |

method alcrzlclorﬁging {0 claim 1, wherein in the step (b), rega]:rcejréggsc)? top

re aRd oo m fietd fiaciobhscks 8t aPédrvent igRMPactbBlock seloweP ek e B
frigmallocated to the top reference field and a higher index is allocated to the

25 bottom reference field while sequentially visiting the reference frames

in an order of the reference picture indexes, the top and bottom reference

field fidexes B8iRg "GivER By &R SYLALBH: 160 referthite tieldTheheiD 0 the
stpieture)indehef B0freference franie; andibotteom feferbricerfielthadlexcc2rding

t o XtRictuEe-iBdey ohJgterenceframg 4110 dhe methed aceerdigy ficroblock
claim 1, \ﬁ/herein in the 35 stféji) (b)fr rdless of tog and bottog'uefield

a

pa%n%cr“(]) focks 678 Currentfiek renacr%eg%orcﬁ?g?omfélr indEhCis affocatedtd Trame

unghe. 15 PCT/KR2004/000445 bottom reference field and a higher index is
allocated to the top reference field while sequentially visiting the

refergnce frames I.20,OIAEr AfING RIRIENCE PICIUIEINGEXeR LR 51 e
and bottom reference field indexes belngglven y an
step (b), the frame macroblocks use the reference picture

indexes of frame unit.

8. The method according to claim 1, wherein in the
step (b), the reference frame stored in a reference 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 visiting the
reference frames 1in an order of the reference picture
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 1is allocated to the
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5 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 10 11. The method according to claim 1, wherein in the
step (b), indexes that are increased by one are alternately a iglg
reference fields, starting from the reference field having a pa%%?ﬁ uzeﬁ)%/ 000445
the current field to the 15 reference field having a parity different from the
boeuent-felswiie seguentiallyvisiting thereferense frames jacearding t& the
a reference ictLge iqd X %rdfr of the picture l(Pr slice).level. 2 %2. Th§
o R b L o ero e S (b e tledd of he g5 ree

£r aRg Hotbmel P htdFolRbeKs  Bf & ehRERPAEIdPHAcrBBRCR MRt indde top
ants allocateshio teferencadield adase ¢ therclwrent fielddnnbiew gt tieve abg an
quﬂq%q{:index is allocated to reference field far from 25 the current field in

view of time while sequentially visiting the reference frames in an order of

the ré&fefenc€ piehiiiB Cndekés ltfe refétrice Tield indexed &g Givel b= ©F

re an requationr seferenck;fieldthdex close to the current field =2 X 30
pictugg.index of-eferenge framecand referencefield index fardrom thengex  of
re%lérrent fiel(%l; 2mX picture index of reference frame + 1. 13. In a moving

plcﬁJGr%Cc%dlngasyestem using multiple 35 reference picture, a method for

coding an interlaced moving picture into a frame picture having
frame/field macreblaeknhd @ PLIFKR2004/000445 avherein awgterenee in the

= PGLUTE ndexof the frame macoblogk s determined ota magroblogk level, o
?determlnlng the reference picture méex (0] ram\\e/ unit at a picture (or

aldfeytevel nd B RoTEretiRe Pitfre dndeX ot Fahi@ unitisusédis reference

field having a parity equal to the current field to the
reference field having a parity different from the current
field, while sequentially wvisiting the reference frames
according to a reference picture index order of the picture

(or slice) level.

12. 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 1is allocated to reference field far from
the current field in view of time while sequentially wvisiting
the reference frames 1in 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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14. 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 10 determined at a macroblock level by nin

the reference picture index of frame unit at a picture (or ince'%?e gﬁgﬁ% 000445

respectively allocating a lower index and a higher index to a top reference
whileldiand-a betterndglesence-tieldwhileasequentialy visitingdhe sefernceck  is
e ffames.acgording (g an 15 qrdey. of reference picture jndex,of fiame ynike - once

the top and bottom field indexes being g|V|rYg y an equatloﬁ. top
P1fdfeighcetfidt irtfex = 20epiéttiré indexof tétekerfte fPaméland bottémel and
t heefereneediete indextm2 X pictire indextafa2d referendesframed: 1. 15. In

a moving picture coding system using multiple reference picture, a

method for coding an interlaced moving picture into a frame picture

havirg'frame/feldPmEErdbIsEk P25 WhETeil A tefsteriee bicturd fdek drné tple
reframenmacrobtockis ,determirtdcbdt af macoblockdewel by detertriniag theoving

pi Fefgrence pisture index,of frame wpit af g-pictyredpx sliced level apRdcroblock,

hresgectively al ocatinélg a Iowe{ index.and a hi eH'lnde to a bottom lock
"Hreterence fiefd and a 8p Feferetice field Whilé Ose(equeﬁt?aﬁ]@ vrflsa}t?ﬁgo&eoc S
defeferereedrares atesraiylecdn rderlofrefetenca piciiredndiéreofeference
pi framesunit db tepramd hattom referance field indexes being given bysane1 and

uation; top. reference. field index = 2 X picture index of reference.frame

e R o Srr i Tl T SO% i Bt o Db aans to a
CoORante ATPCTAKR2064/600445 16 InRPhicvihg pieftie Todfg dystém while

squi@gtmallim@ rafesan_n'm@ictﬁma a mh@éfm&odm@mint&daowm@/in@o an
orRICUrg nte a¢frame pictyye haying framelfield-macrgblock, Bwhergin a o, ang

reference picture index of the frame macroblock is determlned ata

POhidtorfiock fevelfly Heteritining the Yefeferigg @ equation:

top reference field 1index = 2 X picture index of
reference frame; and
bottom reference field index = 2 X picture index of

reference frame + 1.

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 1index = 2 X picture 1index of
reference frame + 1; and

bottom reference field index = 2 X picture index of

reference frame.
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picture index of frame unit at a picture (or slice) level and alternately
allocating indexes, which are increased by one, to reference fields,
starting from a reference field having 10 parity equal to a current field to

reference field having parity different from the current field g
sequentially visiting the reference frames according to an ovr\g>1 r? (/) R2004/000445

reference picture index of frame unit in the field macroblock. 15 17. In a
moving picture coding system using multiple reference picture, a method
for cqding an interlaced movmegi@g'%ne 'nct%&fram%ﬁ]'%%ﬁﬁf havin

frameffield macroblock, whérdin a reterence ﬁlrclﬂjre ex of the fr mrgUItlple

I GRIEPOVIBCIOs Z0 déterniindtd BRa fnakPeblcaciensl byrdetéyrfinihgihe moving
pitefarence npictute indexhef frame wnit ah apictgrefioaskce)level allocating ock,

whBJQWEr Index to.a teference field closg ja.a gyrrentdield inyview ol MG ook 55

and allocating higher index to a reference field far from the current field in
deRiiisftifle 25 whitSéqtieritially visiting (e reéfdr&nde-fraftésEttording T e e
pito arncordedekreférencerpictureiindex of frametunmig tHerindéxesof thevel and

a1teference fieldsibeing given byaneguationhindex gf-the referencefieldy, one,
close to the currfent{igld =2 Xfpic.ture index of refer%nce frame; andégo
1e h

“Ointex of e feferahice field tarfrom the chftentield” :ef?nﬁ(e:turfelﬁ ex of 119

papdferenesafratne®o]1. 38 current field to reference field having
parity different from the current field while sequentially
visiting the reference frames according to an order of
reference picture index of frame unit in the field

macroblock.

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.
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