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METHOD OF SELECTING A REFERENCE PICTURE Technical Field
The present invention relates to encoding and decoding 5a moving picture.
Background Art Moving picture coding systems compensate for motion
using motion vector information. In the case of moving 10 picture coding

system tgiags (bl elRioncs RIEMRSSIERAIgture index

information as well as motion vector information is required for motion
compensation. The reference picture index is a value that is used to
disiriguistainBtyglédeference pictures from each other. A 15 coder transfers

the referense pictyee indextera desoden Jhesdecoder selects the referencei ng
pictyre as i %ig@ttelgfgy the reference picture index, and performs motion
compensation using the selected reference picture. Generally, scanning
methods for images are classified 20 into either progressive scanning or
irteAkge@dednfiffy. In the case of the progressive scanning, an image of one
frame consistsof gdtatthat are sampledsatsthersamestimen sz casefafrthenot ion
intetlaged,scanning;animage pkgngftameg consists ofilata-that argssampled,o

at diftceurent t(i:rgg%and tgg esgmﬂq!g% are ggalterlr%aiteqeline by line. Th

interlaced image ofa ame Is usually d|V|d_éna] into two fields called _apt%‘i?CﬁéﬁS'
ahB & bBh6M #eldt i the'ittérfacet! SEARMING oAE fiame iSdivitied into K6 tor
fieldfipmages.dn this specificatiors,dan image iswreated basedben 22 30ounit oflde
picidee: & rame-eradfiedd maydke refeged4o asaa picturenat Theee eediag to
metbods far ap inferlaced maving picture e proposed. A first cqding method »
is a fleld.plcture codlng method which per orms a codm%g{ocggs,a ccoder..
Cgﬁgie enr%faé?g%ﬁ fléftllleasraenfFnraeerbeendgﬁtcﬁl%fuere %1?a picture or sI(ijce

eVt Aseednt cotifig nietHotl iSTheTrame méttretoding risthed ikichy the
peefoemsra eoding proeess after combihingdwborms motion compensation

using the selected reference picture.

Generally, scanning methods for images are classified
into either progressive scanning or interlaced scanning. In
the case of the progressive scanning, an image of one frame
consists of data that are sampled at the same time. In case
of the interlaced scanning, an image of one frame consists of
data that are sampled at different times, and the samples are
alternated line by line.

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

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

method which performs a coding process after combining two

1



10

15

20

25

30

35

fields into one frame at a picture or slice level. A third coding method is a
frame picture coding method with frame/field macroblock, which performs a
coding process by combining two fields into one frame and selecting a frame
5mode or a field mode at a macroblock level. In the third coding method,
two v%técailxt%d_Jacent %n%croblqcckg are goung into a %ageanpe@&qodlgg s q

perf%rmed in unit of a macroblock pai?ﬁntll—‘]lﬁ. 1? NUMDETS assigned in the

nattoBfbck P dicate nfacrdbiolR addressesthatare I0usetfigod  with
distirgeiishi thelmaerobiddksfromvéaichhother. forndere, acframeymacrobieck iy

agpastioblegk which is soded ahuppesand fewee magroblecksefithe a frame
magrablack pait in ynits of a frame, In other words, gach macroblock is coded

in units of a frame after two fields are combined into one 15frame.

MeanwhiiB, afigld MAcrobIGKis’d mAgrobiock thifis €644 & tipperrShidcent
|GYREr RIAEPEHIB CRS Df PradrdbidtiCpair® i tinits of Bffel@ OThe naératsiadlormed
pair isdivided irtarteprand bottoprfield camponents andweash-fieldds coded in
ZQH@d%%%'}Q%ﬁB’elétHéi%iénemﬂi%ﬁ%r%g&l‘q@ﬁi&ﬁr%@ﬁ!@%d %@;H’cat are
the upper, and Jowier masroblacks. may respestively contaip oply alop field
component and only a bottom field component. The upper macroblock is

called a {61 field® 7815108R GnatheIbwe? riadtob iRalig g Bottdntoded
25fieldpracroblock. 1owarreferenod buffes fop Storing mudtiplelréferengeir in
pictures is configureddn units of enrames tathe rame pistrercoding, i@l coded

reference piciures are copsidered.as.ynits:9f.a frame o which two fields are,
combined into one 30 frame, and one picture among the reference frame
plc]iﬁffées'is used for motion compensation. Accordingly, values are allocated
to the reférence picturetindexes imanite bt aframe. Thereférehteicttbet 1s

indedefor atP frapee isaobtainede 35rpycsortingcalkthefreference frarkepinian in
orderreversedo aicoding ofger angd-them sequentially allocatingian indeXs top
whigh isnereased iy one, tothe sored reference frames. The y ;5 codea
independently. At this time, the macroblock pairs are
rearranged so that the wupper and lower macroblocks may
respectively contain only a top field component and only a
bottom field component. The upper macroblock is called a top
field macroblock and the lower macroblock is called a bottom
field macroblock.

A reference Dbuffer for storing multiple reference
pictures 1is configured in units of a frame. In the frame
picture coding, all reference pictures are considered as
units of a frame in which two fields are combined into one
frame, and one picture among the reference frame pictures is
used for motion compensation. Accordingly, values are
allocated to the reference picture indexes in units of a
frame.

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

is increased by one, to the sorted reference frames. The

2



10

15

20

25

30

35

reference picture index for a B frame is classified into a list 0 and a list 1, and
is determined based on a display order of the reference frame. First, in case

of the reference frame list O, indexes 5 are allocated in a reverse order to the
reference frames whose display order lags behind the B frame, and then, the
remaining indexes are allogated ip fhe display,order to the eference frames,
whose |spFaypor8er feads the'd rame. In case ({ﬂ‘ the reference frame list 1,

in &6htrast 18 the? 10 téferdncerdmé fists, iREBXES Ardafiscated infthd i spltay
display orderttocthecreferance ffares whose display order leads the B frame,
and thers the#emaining ilexes are allegateddna reverse arder tatheindexes
reference framewhosg display.arer lags behind the B irame. FIG, 2 shaws, .

a reference glcture index 15 for a P frame when a size of the reference

bﬁﬁ%?fs ﬁlar?ql BYG 2% SRbwS RS réterenice _6%&1@ in%]é%ies‘ts 6'%hd T fdta BC
frapiet1n10g tH@@i%ﬁfﬁicﬁH‘é c@%jhﬁf,atﬁ@%e’rds ofsll [eteirehte Fﬁé’f@l‘?és jfe the
consiclesed as independent pictdiesang 20-0ne of ¢hel seference fieldme. In
pichuees szuseldor raalan sompensalion  Agsordingly,yalugs argllocated. e
to the reference picture.indexes in units of a field. At this time, the referenc

itk ptitet abeliagoptl el S ovain S 3 ki bl B

iMISRs iheddEfieRifSTRRTS 2B5FRIIRE afd Softed ittt drddievetsetrathe B
codimmeordendf thedframe.lFhensimdexivalues tirateare fcreaseby one afe 2
atetnately allezated in ancoreler dhatstartsfram areference field/havingpariy s

eguakip:a cyirept pictire to a-reference;fiald having parity differept from the, .
c%rrent 3EQ pflcture, WQlIe visiting the sfor;[:%d referfence framesflg sequenge. _
In addition, in the case of the SréTZeerer?ce plc?urreﬁnaée(rfics:fs G'AhGT foreath 2"
fielPof & Bshaine, allthe séference fivids diee condied imlsitd oPa%raméor 2
andfthenea reference 35 frame is sorted in the same manner as the method
of deterr@}ningﬁ%ferquC@lHan@ii@gggé)f ac%ci&%ﬂ}?- Theteafter thedndexes 411
thatfre increased b)é one are alternagel¥ aolllocated |(51 an order that starts from
reference. tUres are conslidéere as 1ndependeéent 1Ccture and
a reference fle%%avmg parity equal to a current plctwLO to a refeprence]?lefd

h&ling Bérity Ofiferefit from the curfehft piEtTe e ViSitingfh softéd ot ton
referernce frahtes in Seueritel 6RIG. 4%shows referenceapittfretindexésof the
tap avddioitorm fietds of aRiframe whema size-ef a refereace bufferts 5, ande,
H&.5,shows reference pictureindexists @ and 4,0f top andyhotiom, figlds of 4
at gna,met%heat gg?ebreelfllcszgd g:chatI{JeJ_Igre:?gS'exes in each field of the P
frame are sorted in an order reverse to a coding order of the
frame. Then, index wvalues that are increased by one are
alternately allocated 1in an order that starts from a
reference field having parity equal to a current picture to a
reference field having parity different from the current
picture, while wvisiting the sorted reference frames in
sequence.

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

the indexes that are increased by one are alternately
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10In order to improve coding efficiency, the moving picture coding system
using multiple reference pictures provides a function of reordering the
reference picture indexes before decoding a picture or a slice. The reference
picture indexes are arbitrarily reordered so as to enhance 15 the coding
efficiency after determining,an inital reference pigture, index.for the frame.and ,
field pictures. I?I&. 6'shows a resulf of de ermining an initial reference picture
index foF PP rame st arbittafily-teoraefing idexés Acardiig &6 ee field
abaveérdesaribedcmethod f20WHen themovihg picture coding system usimgpile
the piultiple refierensedpiatures €oglesarr infedaced mevjogpieture into a

frame pigtue having, famelfield magroblogks, all the refgrence pictures for .

the frame macroblock are considered as a frame unit and one of the

r&f%%ﬁ@e frame 25 pictures Mddhe ig8d 70r§r‘h%?ioﬂ%o?‘n6ee satioh. n butfer
addition, allthé Feferénca pitturestior #he fieki frlder6bloeR &fe tbhskieted s 1
independeat picturescand one ©f the referentesfield picturesamust be usedder a
maQtion-egrpensation. Accordingly, in the frame picture coding that selects

30 the frameffield codipg modes at ethecrg%croblog{fgvg{,eit IS necessary to

e IMpro odin Nncy,. movin
allocate values to the referende picture in exin frame unit or field unit J

aRCGIAG to TRE EBBING e of B&dH thacroblodk! 35SUMMETY Of the L ctures
Invenitiotes  An émbotiment of the peasentiinventior provitesaeferencecture
pictueecisdormatioreused ferimetion campensatien by deteyminingstheeference

reference piciiue index,differently. according.a coding.mode ot magroblagk, -
when interlaced moving Blé:ture IS cgdgd with a frame picture having

the ecoding effigie afte termlinin initlial “rneference
frame/ﬁe%lmgc\crofb ocks'in g moving plceture co mggsys em using muIﬁpFe

réfefénée Spietgrest o Fiené@bBoditient. tHé! nidthbd T selektiffg a° shovs
referencelpicture tosprocessing adieldimacieblock Molutles selecting at lease x

opgreferenegepicture Jorprocessing a field macrohlpck-fiemeat Isastepeng to
r%f}(;:-rerél1 e Qgc_tgree Iésrti%seiggmégﬁggrence picture index information. Here,
each selected at least one reference %icture is a field. For example, the

referencBiféld midyta tél9TielPor & bOtohT field> "9  |R%HotHer Using  the
embddiment, thefmethiot: mayifurtives inclede processing tHeefieldandcrobladkg
using-the-selected=at feasic 15 onareferencenpicttift@me /field macroblocks,

all the reference pictures for the frame macroblock are
considered as a frame unit and one of the reference frame
pictures must be used for motion compensation. In addition,
all the reference pictures for the field macroblock are
considered as independent pictures and one of the reference
field pictures must be used for motion compensation.
Accordingly, in the frame picture coding that selects
the frame/field coding modes at the macroblock level, it 1is
necessary to allocate values to the reference picture index
in frame unit or field unit according to the coding mode of

each macroblock.

Summary of the Invention
An embodiment of the ©present invention provides

reference picture information used for motion compensation by
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In a further embodiment, the method may include forming the at least one
reference picture list. For example, the forming step may include initializing
the at least one reference picture list, and reordering the at least one
20reference picture list. In another embodiment, if the reference picture

mdcrieecxelpformatlor%searrl gven index number ther%t@ie se E«:ted t Jeast one

réference field has a same field parity &S the field macroblock. 251 yet °~ @19

anoftet éibBaithent iftherreférente Picturéindex Mformatsnis anteddre 1s
indedenumbeh, thefithaselectéd at Idast one referenceifigld hasca fieldpartyin
differest frog the field-macreblock. I8 pae-embodiment dhecmethod ®frerence
sggaccqugeas reference 30 picture for processing a field macroblock includes
selectin%at least one reference picture for kgrocessing a field macroblock

I

from at 168st Ve FAtRRSHEE Bicturbiist USIHGer&EnEE Picthrd thaex” Sterence
ifféfhatien faere eaensselected dtieast girerestfeterde pietiredsa fisldcandny
agparityofthe 3bselectedatleast gne teferende fieldomaydaes hased on thie=1d
parity. afthe-field macroblock.and the.feference: picture jndex, information us i ng
Brief Description of the Drawings, , - The pecompanying drawings, which are,
Included 16 prgwge a further understan Ing of the invention and are g

MGG pbrafstfin Bt Esrstitute Hpart of this spedifidfion, fikistratea™ele,  the
ensdodinrerts of thel imentiontard fogethep with thetdescriptiorfserve to
explain the penciples-ofdhiedavertien. Intke deawit@Smay furthEES.ihclude
spowsJnaereblagk pait in frame picire having t0generalframe/figld .. jeast
ng%g0?g¥é%ence picture.

In a further embodiment, the method may include forming
the at least one reference picture list. For example, the
forming step may include initializing the at least one
reference picture 1list, and reordering the at least one
reference picture list.

In another embodiment, if the reference picture index
information 1s an even index number, then the selected at
least one reference field has a same field parity as the
field macroblock.

In vyet another embodiment, 1if the reference picture
index information is an odd index number, then the selected
at least one reference field has a field parity different
from the field macroblock.

In one embodiment, the method of selecting a reference
picture for processing a field macroblock includes selecting
at least one reference picture for ©processing a field
macroblock from at least one reference picture 1list wusing
reference picture index information. Here, each selected at
least one reference picture is a field, and a parity of the
selected at least one reference field may be based on the
parity of the field macroblock and the reference picture

index information.



10

15

20

25

30

35

FIG. 2 shows reference picture Indexes of P frame coding in a moving picture

coding system according to the related art; FIG. 3 shows the
reference picture index lists 0 and 1 150f B frame coding in a moving picture
coding system according to the related art; FIG. 4 shows reference

picture Indexes in a coding of top and bottom fields of a P frame in a moving
plcture coding system according to the related art; 20FIG. 5 shows reference

pREGREIMRXARE BN 25N E8FYMBPH and bottom fields of a B frame in

a movingpictureccodingrsystem atcardingto the'rélated arte  inclii@de to

spewsireference picthee Indexes seargderad inax cadirg ofrayBrffagie iad  are
%"é@%&%'&%&qugasryét%r?s%c&%g'”g tphe r%'Ptet%’f‘g specﬁchltlon,

shows ref erence icture Indexes of a P frame and a B frame having frame

macrBBlocks In & MBSV picture colling SySten &éestlihg 7fhe restht ™ the
itRFtiohPt ion servEG. @ skewa reférepcepideie tidexds bRP framerarien
B 30frame havingifieldimastoblock in a moving picture coding system

accordingrto amenbodiment of tha presept inventions(case 1)iFIG. 2 shows ng
reference pigture Indexes of a P frame,and

FIG. 2 shows reference picture indexes of P frame
coding in a moving picture coding system according to the
related art;

FIG. 3 shows the reference picture index lists 0 and 1
of B frame coding in a moving picture coding system according
to the related art;

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

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

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

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

FIG. 9 shows reference picture indexes of a P frame and
a B frame having field macroblocks in a moving picture coding
system according to another embodiment of the present

invention (case 2);
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a B frame having field macroblocks in a moving picture coding 35system
according to another embodiment of the present invention (case 2); FIG.
10 shows reference picture indexes of a P frame having field macroblocks in
a moving picture coding system according to another embodiment of the

present jyentiqn (ase, 3: SEIG. L, shows [eference picture indexes of 8.,
frame having field macro locks i @ moviﬁg picture coding system accordin

té' afurtherrembodmisitdrtheksredént invBAtIOR{case 3y Ehd FIs- " m
referencd picture indexed of a Prftardémg0tand & Btframechavipgtfieldnvention
magcreblaogcks in a moving picture coding system according to another

embodimpent of the present invenfion (case 4). Petail Description o Example,
Embodiments 15Hereinafter,example embodimentsof the Present invention

wit b destribed in"d&tan witlt féferdhce t¢'8&eoMpanying dralitigs’d SK&-e™
stated ptevivusly, movikg Pictiretbdingrsisterns compeRsaesor motivant on
usingsmatipn ector information. In 20 the case of a moving picture coding
system tb@&useﬁzmgﬂmb% _reé%'ﬁf‘él?@nl;&iétuﬁ%ﬂ@i%r e@%%l@jggreg_@d@( P frame
information aswell a motion yectey information is used for motion, o orure
compensation. The re?erenge picture index is a va ue.tlhat is used to
d?s‘fﬁgb%‘?shsﬁfﬁﬁt?ﬂe FefStEAce pictlired PORFEad 25 ottt - Aoder Franisfeis
theveferenmce pictdre ihdex to a decoder. The decoder selects the reference
picture as indicated by the reference picture index, and performs motion

CORRESANOOHSIRE 106 S HRIHEIRICRRE SUGHES L s

Hereinafter, example embodiments of the present
invention will Dbe described in detail with reference to
accompanying drawings.

As stated previously, moving picture coding systems
compensate for motion using motion vector information. In
the case of a moving picture coding system that uses multiple
reference pictures, reference picture index information as
well as motion vector information 1is used for motion
compensation. The reference picture 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. The decoder selects the reference picture as
indicated by the reference picture index, and performs motion
compensation using the selected reference picture.

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

coding 1in the field macroblocks. In other words, the
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When an interlaced moving picture is coded into a frame 30 picture having
frame/field macroblocks, a moving picture coding system using multiple
reference pictures performs a motion compensation from a reference frame
in order for frame coding in the frame macroblock. In other words, the
refeEence ictures may be con%idered as frame unit. ?he §5 moying
r? erencg.e 1CtUur % ma&/ e C?DSl ered as a iel unl%.
picture co mgpsys em, however, performs a motion compensation from a

reference9fetd i Brder for Hffeld iPtHe-fielamabrobtacks. 1 JtRe teld
words otheordferenee piotlras snalydbe sonsideredras g fieldunitures at  the

Acgordipglys the kaee, pietireschavipgdrame/fieldmacrohloskuse indexess  a
haying, different stryctures af the magroblock level. Far example, t@h%a%Ee 1d

macroblock usés a 5 referencegcture index of a frame unit and the fiel

ECTOBIOCK Us s & TefereRts picttfe fidex'of a fifd tinft 1tshotfd Be™ ™ &+ T
cohsidetedPthat tae refefedce pirtureifdexadserfalyIse RIGtEBFE atd pr&arenay
obslice tevelrEherafore the-frame pictureibavingfeame/field 10 macroblocks
should censider dhe reference picturesin aframe.unit af apigture orslice/level o
andcq%\%eltohq{reorgereld referenc pictCLge indexes of a frame unit. The

cks “should considetr S ererence 1C re 1n a rame
reference picture index may be etermined according t0a colélng mode o
nAcrbblGek Baséd Oh'the réferefice Picturgifdexelof tHeY E5fidife diitaf e
macrebfockdevs|ct urfhe peesert imfentiorf peovidesiati embodlimentedfeaence
F@ﬂth@d_rf@f determining weaﬂtc@rﬁicﬂg@ indexes ima frame pietwa_@amg; of
frame/figld macrgblocks. The method jncludes a progess.of determining e +y,c
reference picture indexes at a .20 picture @{ slice) level and a process of

frame unit .at the macroblock level., . .
defermlnlng reference plc?ure indexes at a macroblock level. [1]Determination

(or InitiafZ&tioM SiRefereAEE PIELLFE INBERES AP & Pieture~r Sliceytevert 2
Thetrieference pitttresnnayrge cersideredingd framme 2hdritat aipictarefarame

slice level andveference Ricture indexes.of fiameinit arg-calewlated. i nc 10des

the methodS%f dg(}e.m&lgjcneqfa .refenrenc](_;e;%lg%ure index .forta P fratrplgeg{(—:-eftsererél1 e

fr%mgg%?g sorted In an ord%%rr]évgrse to a c%%hcneg OI?éSI’ gﬁg inéexes are
aHé&%%HQNhﬂgr slice) 1level and a process of determining
reference picture indexes at a macroblock level.

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

The reference pictures may be considered in a frame
unit at a picture or slice 1level and reference picture
indexes of frame unit are calculated.

In the method of determining a reference picture index
for a P frame, reference frames are sorted 1in an order
reverse to a coding order and indexes are allocated while
visiting the sorted reference frames in sequence.

Reference picture indexes for a B frame are determined
based on a display order of the reference frames. 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.
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30visiting the sorted reference frames in sequence. Reference picture
indexes for a B frame are determined based on a display order of the
reference frames. First, in case of a reference frame list 0, indexes are
allocated in a reverse order to reference frames whose display orders lag 35
behind tq% Bcframe §ng tt]}eeﬁemalnlngggdexeslareC aigcatedgg%@g% plgg the

ase erengce am S
order to reference ?rames whose dplsplay orgler fead the é?rame. n case

of afref&rente Frfe list 2 FinCecontPaktts thé Tefefence frafie st GhRdEXsPLaY
are dHlocated indthemdisplay ordercto referencefiamesywhoseécdisplay ordergher
are higherdhanthe® franae end thenremaining inglexes areallocatedhnea 5n a

reverse arder o reference rames whose display, rders,are lower than the B,
frame. In this and the other embodiment described below, in order to
improve c8dMgeficienty tHe moving picture coding system using multiple
referencépictbies may pkdFide aheb fERtHTH BEfordensg ifre fefersice’, 1
pictdrerindexesdecoding aipigture fora shesr, The eefeserice pictutenare coding
arpiadly reosdered sq asitenhange the efficiency after delerminipgan ae -
inital reference index for the frame and field pictures. When the reference 15
picture indexes are reordered so as to enhance a £oding efficiency, the

réference icturelinbexes of aframe thit Ay betfgoraBfsy. picture indexes
[2]Detemnimation{ort@orderirigefReference Picture IndeatMacrobleckdelahg
287 hegeference: picture indexisimodifiediaccording4o the-eedingdnodeioft ure

the macrehlock while performing a cogding,inunit of a magrablack paiLwith, .
respect to the reference picture indexes of a frame unit, which are obtained at
the pictare (6P§‘?cxe"“ﬁevae?erhi%eﬁrro%%%%%vinsﬁe dEScrited ZBbeisw. [2.1) Case?
of Efamesmacrotibek r © £ Sifee maticit E6mperdation rmay bepersriied tomay
frame mactebtatks from a reference frame, the reference picture index may

be a frameg unit. Aceerdingly; the refergpce reordering) of Reference
Picture Index at Macroblock Level

The reference picture index 1s modified according to
the coding mode of the macroblock while performing a coding
in unit of a macroblock pair with respect to the reference
picture indexes of a frame unit, which are obtained at the
picture (or slice) level. This process will be described
below.

[2.1] Case of Frame Macroblock

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

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

[2.2] Case of Field Macroblock
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30 picture indexes of a frame unit, which are obtained at the picture (or slice)
level, are used. A reference frame stored in a reference buffer may be
configured with a field pair having parities (e.g., top and bottom) opposite to
each other. FIG. 7 shows reference 35 picture indexes for a frame
macroblgcicin a B frame and 2.8 frame whep 3 size of the reference buffec s,
5. [2.2] Case of Field Macrobldc ince mdtion co}%pensatlon may be
pBriofiet e feld AR robloéRe foft aSefeténce field-the FéferERce pibtré e
indelernayabe afield Unitl ¢h this tasel a fidld paiehaving parities oppositeatoing
epeh othekis alsepresentin the asneferense buffer. Accordinglyc@achin  the
refefence frame i5-divided info.wio fields while sequentiafly visiting the .o 5
reference frame according to the reference picture indexes of a frame, unit,
which 878 obtAingd &f'the pittlra(or Chices levisi FrR8H he fefelerce picture €
infeh@saeenéwiya Ralfscatéd do eachifreld cTRe Tefetehée picttiré desess of
far twodields:of eachvreferencedrarhe are«alloeatedlir varotismethods slice)

(?@§%§ lto ﬂ)e%Q?jecili)eRi?@@%%?lQEtheptp@tml?oqg%ﬁ@ghm%@@blo@g§ly
0 15 current fie acr. , a lower index is allocated to the.to
T e i B R B 0 P By, ror
while éﬁ%ﬂeﬁiafﬂfvi@ﬁ‘ the ref&ente frafés Mran Brdet<GrthRe referdAde °us
pictGreomeexessahich are ébtained at the picture (or slice) level. 20In other

words, the $ep and bottom reference field indexes may be given by the

equatioryhelow | . s Jop:reference.field index = 2 Xcnicture index of reference

frame Bottom reference field index = 2 X picture index of 25referenc
f@ﬁ%%i@f fielé macrob?oéi, a lower %nd%x £s allocateg to g%e

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 picture
indexes, which are obtained at the picture (or slice) level.

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

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

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

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

(Case 2)

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

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

Top reference field index = 2 X picture index of
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FIG. 8 shows reference picture indexes for field macroblocks of a P frame

and a B frame. (Case 2) Regardless of the top and bottom field macroblocks
of a 30 current field macroblock, a lower index is allocated to the bottom
reference field and a higher index is allocated to the top reference field while
se gggtei%ll evifc,]i;[g}gethg rleference frames in an order of the reference picture
indexes, which are obtained at the picture (or slice) level. 35In other words,

the top dtftFbottom $&fSr8REE fiélﬂeiﬁéexje% 3y Be givén By ahedquatiefex of
betoverFop ¢eferenee field index = 2 X picture index of reference frame + 1
Bottom reference field index rekx X(eictue index of kefeteneetameror field

FIG.9 shows. reference,picture indexes far field Smacroblocks of a P frame

and a B frame. (Case 3) Indexes that are increased by one are alternately
allocated 16 Féterénce fields, starting from the reference field having a parity
equal to theexrrent fieid to #e 10 Peferernce fieky havitRy a petity differepetely
froni the: carrentdietd; fiehiter sequientiadly visiting thenreferenne frameseference

accarding {9.a feference.pictyre index order of the pigture,(or shige) level, e
Z%g%-ea%r%gacge‘g d]i;'is %‘;" rﬁﬁgf\?j{gel%:%g%%{? Indexes for the field macrpblocks of
field, while seqdentially 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 a P frame and a 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 farther
from the current field in wview of time while sequentially
visiting the reference frames in an order of the reference
picture indexes of the picture (or slice) level.

In other words, the reference field indexes may be

given by the equation below.

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

picture index of reference frame + 1

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

While the present invention has been described and
illustrated herein with reference to the example embodiments
thereof, it will be apparent to those skilled in the art that
various modifications and wvariations can Dbe made therein
without departing from the spirit and scope of the invention.
Thus, it is intended that the present invention covers the

modifications and variations.
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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 farther
20 from the current field in view of time while sequentially visiting the
referenc Jrc%mg%n an ordaclar g%ﬂa refegenrggvgigture _i.Ln%euxIees or1;1 g%% g(i{:tuo@ ot
(or ince)glevef %.otcﬁer words, tite reference ﬁelg Indexes may be given

by tA& ecftiatioRTBEIOW 2B Reférene fiefd fitdex dIDEES thE culfert fidldo vk
pictatasirelexcofireferencedrameing Referénde fiekd fdexdar from tie cunemt s
field =12 depiciwedndexohreferenca framentd o rraffFlGid2utherenakeing
shown.reference picturaindexes 30, for g figld,macroplogk.of a R frameand .,

a B frame. While the present invention has been described and illustrated
hatdinWith réfer ri‘c%"fodt‘%se SANMPIREMbSdifteHts tiétedt itwiiPBe Spparent™
t& HidsE skifledns tie ftthat Ddriots Medifiations apbsvakdtions cairberence
npade thereim@5witheut departing-fronvthengpiriband scopesof-thielioveation.
Thus, it is intended that the present invention covers the modifications and
variations. According to a coding a moving picture method of at least one
embodiment of the present invention, when a moving picture coding system
using multiple reference pictures codes an interlaced moving picture into a
frame picture having 5 frame/field macroblocks, the moving picture coding
system efficiently provides reference picture information used for motion
compensation by differently determining reference picture indexes according
to coding modes of macroblocks. 10 Claims 1. A method of selecting a
reference picture for processing a field macroblock, comprising:
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5selecting at least one reference picture for processing a field macroblock
from at least one reference picture list using reference picture index
information, each selected at least one reference picture being a field, and a
parity of the selected at least one reference field being based on the 10parity
hae I:'Eld macroblock and the reference picture index information,
erein if the reference picture index information is an even index number,

then the selected at least one reference field has a same field parity as the
field 15macrobloclethod of selecting a reference picture for

processing a field macroblock, comprising:

selecting at least one reference picture for processing
a field macroblock from at least one reference picture list
using reference picture index information, each selected at
least one reference picture being a field, and a parity of
the selected at least one reference field being based on the
parity of the field macroblock and the reference picture
index information,

wherein if the reference picture index information is
an even 1index number, then the selected at least one
reference field has a same field parity as the field

macroblock.
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