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METHOD OF SELECTING A REFERENCE PICTURE Technical Field
The present invention relates to encoding and decoding 5 a moving
picture. Background Art Moving picture coding systems compensate for
motion using motion vector information. In the case of moving 10 picture
coding system that uses multiple reference pictures, reference picture
index information as well as motion vector information is required for

motion compasadoN oOFNSHERTE &G PICHERRAEN SR PalgeURat is used
Tel% distini]ui.sh gltiple reference pictures from each other. A 15 coder
echnica le

transfers the reference picture index to a decoder. The decoder selects
the réfeferiterictife as'iriicated by tHe feferéritePictafe ifdler"ghdiecoding
a pekfarms mationreompensation using the selected reference picture.
Generally, scanning methods for images are classified 20 into either
progressive scanning or interlaced scanning. In the case of the
Bapkgrouiide 8&4nning, an image of one frame consists of data that are
sampled at the sanieutime. rodasey of sye rHedaced spamingcan imagemotion

us heneframe gonsists ef- daigfl&tr@gg §@mp_led %diff&{%nt times, apd thfa‘oving
. s%mgles arfé .25 alterngtted line l%y line. The |rJ‘I|terIa ed |m?%e of a frame IS

plﬁsﬁlale dividad thts Yo flelds Ea:alle%lsffopnﬁle & HRu% Bottorn field 1P dHes 1 es -
refrredacer] schphibge ohe dramelisidivided oo twe fisRil imagesnart #sis vector
inspeeification, an gnagedsgtreatad based on a30i Wit of adpiglireA frame  The

refLa field may beeferred g, s, a pigture, Thige coding pefhods for an

interfaced moving picture are proposed. A first coding method is a fiel ed to
d1i pictdreuésding ethod WhichFerorR aRdsdiy Brocess toRsiaring 35 - 2
coeaaeh fietd as arindependent piotarecat agpictureror sliceldevet. A secarttoder .
ThEOBg Jnethodds the tamepiciure cading method which periprmsay by the
re%ggggégocgﬁiggiécoggggggtmghd_ performs 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 1is 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 1is a field picture
coding method which performs a coding process, considering
each field as an independent picture at a picture or slice
level. A second coding method is the frame picture coding

method which performs a coding process after combining two
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1 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 5 mode or a field mode at a macroblock level. In the

third coding method, two vertically adjacent macrobiocks are bound into a
fipaitandithecodingis pedaened tin unitdfcd maerolsiock pairch FIGVEL . A

thm@mb%rcsc@&ségn@a@méae mgcr@blcf%a@irspinejﬁa@emw@@hagk method with
ddr/egseﬁdhat are 0319 Use dtodi stlngwsh ti}g macroblocks from earocess b
" other ﬁere a frame macro Ioc‘fé is & macroblock which is cocpe% &t upper Y
CO%FF&%W@r nﬁéﬁiﬁobﬁé@(%d(ﬁ thefracrobRciE paifth arits of alffarheélfh othef rame
mowerds; eachimacroblock is todechantinitts ©f ia fiarme after two fields are

combiped,gto opg ; %frac!%%uMSa”M’é‘&'ﬁo@f'e'cé%acr\%’@&ﬁ%i‘ly ppdjacent

macroblock that is coded at ug per and lower macrobiocks of macrobloc

MAGARE P Uhits Bf 2 fFé‘?dejnelfﬁ Rrébl&EK paif I dividfed GREO DY afid Per formed
inbottorn fiefd eomponetsarid eacirfieldlis codéd 20 indeperdently sAtithissd in

t himgatbespacroblogk paiss @Fﬁif@%@@”gﬁéj&%%&e UpREransdowehat are

crobi Cks ma ectively contain on fleld compor ent and
usce)ﬁfllya bot gld cgl}ri)nptglnen%l ea}ﬁ%ﬁecr r%acro%%& |sEc[:1a € atop field

macrfé%m%k afndﬁhéff@Né]lamJa@h)bP&i‘k i tafledhabotioh? Is fidgldch is coded
at Magreblock Aurefeserce huffer s stening naultiple, eefererees piciures fsair in

um%nflggfed m),ynlts of af&ame 'H the fr frame_ plcturg CO%IH Aoiefgkengg coded
pictures are considered as unlts of a frame in whic two ? s are

incotibingd fHto 8nd 36Tt aRb oﬁéﬁ)lcf&l%léjrﬁorﬁﬁe?@f@?éﬁ@@fr&rﬂéo one
frpietures is used for motion compensation. Accordingly, values are

allocged 10,ihe reference piciurg indexgsdnunits,of & flameIh6ck that is

reference picture index for a P frame is obtained
coded at upper and lower macroblocks of macroblock pairs in

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

The reference picture index for a P frame 1is obtained
by sorting all the reference frames in an order reverse to a
coding order and then sequentially allocating an index, which

is increased by one, to the sorted reference frames. The
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35 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 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

re fistr®:indexes 5 are aliovdted iharreverse brderao the referencel frames nto a

11iwhose displayordeslags pehind thesB frameranddhen, the demainigdisplay

or g]éjPXS% are gllc])fcaggd in tche (%l;glag .order to the reference frames whose

ISplay order Ie_a%s the B frame. In case of the reference frame list 1, in
contrast o the 10 réfefénce frafieelist Of ideRes afeafistatetSh the  indexes
ardisplay cordeetd thenreterencedratresavhiase display oeder lepdsdhe 8 frames

whggged‘}@%i@%{)' fggremajning indexes gre gllocgted n g reverse QE%%rrétP the

the reference frame whose display order lags behind the B frame. FIG.

BRGNS At efertefCE Hicir€ intiéx A5¥oP d Pirarh@ whdnPdi2¥ of fifesr to the
refeference blffenisss, @nds EIGli3shiews thedeferéreelpictune index ists®. In

cadfd Lior &R frarag.dpdhe field-pighare gading, the fields of alk reference,  the
Qictures ar consid(iredtasoindep%ﬁdent pictures ffd 2(% one of tht disol
“eréterence field 1rr:?ﬁ:turéss is uded'for ren%?i%n%%?npaensgﬁg .e,gcc%)?ding ?/, tSpLay
orgalnes aré Aftocstéd 16 iwe réferarsce pietie indexkeban unitd of alfiddlsAtthe B
fr s fimendhedetaiencetieldsare combinedindhe uniteta framecardd in a
re {8y the feference piswre indexes, in egeh field of the PaS frame algy., 1.
sorted in an order reverse to a coding order of the “frame. 'Fﬁen,_lngex .
behards it afe ihERRed by She are SAIRTAaRIYHHOBARYGR aR Brdgrhat ndex
fostasts fronranreferance field hawingparineequal 4@ arcterebtipicture te a5, and

rrEeference field having padtydjfferept fromythe cugrent 30 picture, while, ror 4
5 \f/lrsgtlrﬁg.the sorted reference frames in sequence.

In the field picture coding, the fields of all
reference pictures are considered as independent pictures and
one of the reference field pictures 1is wused for motion
compensation. Accordingly, values are allocated to the
reference picture indexes in units of a field. At this time,
the reference fields are combined in the unit of a frame, and
then, the reference picture indexes in each field of the P
frame are sorted in an order reverse to a coding order of the
frame. Then, index values that are increased by one are
alternately allocated in an order that starts from a
reference field having parity equal to a current picture to a
reference field having parity different from the current
picture, while wvisiting the sorted reference frames in
sequence.

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

the indexes that are increased by one are alternately
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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 35 frame is sorted in the same manner as the

method of determining reference frame index of a B frame. Thereatfter,

the indexes that are increased by one are alternately 3 allocated in an
alprderithal stans frem aveféeencefigld having padtywyual toafemeae field
hap'tﬁﬁltgeptg laiw;r@ag@ Iielsﬂof h@vmx?&m differentfeoradhe cu ér;eetrr:aiﬁwef ield

while visiting.the sorted reference frames in sequence. 5 FIG. 4 shows .
ha\rfejfg%nc%af)figtt e ir%e%%%roﬂgp a%ao[[)]ottsc%l}rﬁefie%éJ %?gq:%fraﬁ%ecvtv ena while
vigizb gt % refsrefes beffer 94 5L aRG FIGT58ABWS e fPENEE FRRture index

lists @and 1 Of tep@nd battam fieldscof & Bftame thahcarnkbe usel azap and
bolafBIeNEe. 10 In grder to.improye coding efficiency, the moving. pictwe pureer

. coding system using multiple reference pictures provides a function of
1Syetrdénmy theFefetefOCitUTE FRTBRES bEfOTE YECodiRg Spidtird 8r 4 2nd 1
of slicep The deferariven picigrédsdexesar® artbitrarly récrdereasdoas tosed as a
reephance.15 the coding efficiency after determining an initial reference

picture indexo[or the frame and field pictgr.es. FIG.f shows a resuIE[of

deterrrrfinin%rane i:nitizﬁ?efelrénﬁ)éfeob’%tur%?n&é@ fora Prameand arbitraril
Pifdordering ittiexes agroidiy to! sie dboverdeserised mefifotk P20eWheactures
priigimeyingspicture codig system-using e multiplesreferensedpicisrespicture
in§24es.an nferlace e”é%t‘éfri‘ icture;infq.a rame pictyre having frameffigld. ., ..

“macroblocks, all the refere ce plé%ures or the frame macrobiock are

P1EbNSiBeréd @37 Lfame anifakd ohd’of the rFeférenee frame25%ictires snhance
themusthe nged farimotior gompensatidat éradditian, ath thienreferehceeference
p1 Pictyres fordbe field magrobiock are. cansidered as indepeadentRIStUres sp oy s

and one of the reference field pictures must be used for motion ,
a &ﬁﬁﬁgﬁsaﬁaldetermlnlng an 1nitial reference picture 1index

moving
y

for a 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 macroblocks,
all the reference pictures for the frame macroblock are
considered as a frame unit and one of the reference frame
pictures must be used for motion compensation. In addition,
all the reference pictures for the field macroblock are
considered as independent pictures and one of the reference
field pictures must be used for motion compensation.

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

each macroblock.

Summary of the Invention
An embodiment of the present invention provides

reference picture information used for motion compensation by
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Accordingly, in the frame picture coding that selects 30 the frame/field

coding modes at the macrobiock 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 macrobiock. 35 Summary of the Invention An

embodiment of the present invention provides reference picture
detrfarmdtiondused foremotioredompansationddyu d<determiiag the réferéreent 1y
acpishirerpdex dfaremly reeeordng aLodng modeof spacrebioek Whed moving
o1 Iigaced moving pictyreis codedwith a frame picture having frame/field ;.

macroblocks in a moving picture coalng syﬁem using multlpI% 5
ma faferekeelpicttifes® ITONe BfbBdmerte tHedRéefitodof Sefdeting B9 multiple
rereferance pictiredfersprocessing a field macrobiock includes selecting at

least pe Jeferenee RIS for pracessing,a felde maciohiegk,from a least o ce

one reference picture list using 10 reference picture index information.

P1REYE SealRTseldctsd 56 16kt Oné tEfeTeltaPictute i$a fidid! BoFexaifipest 119
atthel eeferencenfield nedyea ¢op fieldroret bottomfietd. Ipamothering a field

ma€Mbodirent,dhg method may. furtheeinclude praeessipgdbe field1i st using
acrobiock ysing the selected at least 15.one reference pictur

n e. In

o e STnbBHTHERC ther HEthodt M IREh e orr G “the Bt Tahsr SIS TS 2t
Lepeferenee pictafecistnFer example; ehel forming sepmayfingludgecample, the
reinitiaddizing theatdeastpne refprencepicture listoand seordedng the at

least ope 20 referenge picture list. In angther embgdiment, £hen o hc1uqe

reference picture index information is an even index nur%ber, ﬁ1en the
Prosreéfetial 8RSt dnereferBace fitldtds diSame fiéﬂfﬂepa?i?}§§w fisfg least
onmactdhioek @5 niyetanother embodiment, if the reference picture index

"“O”H%W%1@&%E%@%"E%%d&&ﬂ@ﬂi?“%H@eﬁ%%ﬁ%%dmay include forming
the at least one reference picture list. For example, the
forming step may 1include initializing the at least one
reference picture 1list, and reordering the at least one
reference picture list.

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

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

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

index information.
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at least one reference field has a field parity different from the field
macrobiock. In one embodiment, the method of selecting a reference 30
picture for processing a field macrobiock includes selecting at least one
reference picture for processing a field macrobiock from at least one
reference picture list using reference picture index information. Here,
each selected at least one reference picture is a field, and a parity of the

Br3é setacied-ableashore refpeensedigie gy be based on the parity of the
field macrobiock and the.referegce gicture inde%inf%rmation. 5 Brie{
rawings, . wnic ncluded to

De_scrlpﬁon of %%Ng?a%ﬁgg The accom%ar’]ylng rawmg.sa,rwehich%are
PTinchitfed fo providera fuMhecdidetstahtding of thé itventionedridiare snd  are
intheppparatestin and=constioies a pant-ef thisispecifieatiom, ilkistatecification,

11 ebodiments,af the inventiop angiaggther with dhe Jescrption SENVEID b +he

explain the principles of the invention. In the drawings: FIG."1 shows _
A Rctotioak paff i fraffe Gitkite having® 18°gbReral famdffielghe 1nvention.

macrobiockeFi3.a% shows reference picture indexes of P frame coding in

a moying picture1coding systennaccarding 1o therelategh art: G, 3:8h0Ws v ing
i ndex Iistsb(ian(%l 15 of B frame coding in a moving

the reference picture i
geBﬁ:ﬁ?rJ(; c%d?r%gﬁsjtgr%dacr%ao%ﬁg {0thé related art; FIG. 4 shows

referénée picturesindeges it Acodingof BoE and dottondficlds ofefP P frame
coffamg in a Moving-pictyrecodingr sysieimiacgordingtenthe talatediait; 200  the
regg(%.e%shogs reference picture index lists 0 and 1 in a coding of top and

ottom fields of a B frame in a moving picture coding system according to

the rélated art; H1€78 shdwsTefere e ficiite itickes PeGrdefetfing U and 1
of cadingafia R fraimeyinian mouing picturg cotdingssystemng 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);



10

15

20

25

30

35

25 according to the related art; FIG. 7 shows reference picture indexes of

a P frame and a B frame having frame macrobiocks in a moving picture

coding system according to the present invention; FIG. 8 shows reference
picture indexes of P frame and B 30 frame having field macrobiock in a

moving picture coding system according to an embodiment of the present
inveritioh- (caSe PR FIG. Irshiovrsieterenee pictare indexessof afP frane frame

haahdqa B frame having fielddnacrebiocks i ameving pieture cedAYn3d system
system accqrding to another embodiment of the present_invention (case . .

S el s S b e e S

(Carobiocks in a moving picture coding system according to another

embadimentiaf thepresemtdfivenrtion: (case ) re FIGddxehowsiefereRce rame
naPicfye indexgs pta B frame, baving field maerobiogks. in,a moyving; pIGIULE, o o,
coding system accordln%\%lo a further embodimeént of the present invention

AC st IanidFIG. T3 EhOWS retdrenteHicthredhdeXes ofa Pofrdhe “fyention

(cané a3B frammelhaving field macrobiocks in a moving picture coding
53’5?"? é}?coiﬂiﬂgsfﬁﬁﬁfog?%rf%?g%igb‘egi @Uﬁ;@@é@gﬁ% _Xi@ﬁergi@n g:a%e frame
. Detail Descriptjon of Example Embodiments ereinafter, example,
g BodmEAE Sf e et NN LROT Wi S8 SELRHbeh neadid A Eoture
coggfefenes 36 SaccoRfranyinPdrawimyse Nesstatedprevioasly, mbvinge present
inpistrecodingssystams compensate for motion using motion vector
information. In 20 the case of a moving picture coding system that uses
multiple reference pictures, reference picture index information as well as

DetmtibnRRt iRt Patiss iEHsaPiR HoRFABRIPehsation. The

refergrce pictiffedndex issayahiesthatéisnbodiments of  the  present
invention will be 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 is 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 1in 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 in the field macroblocks. In other words, the
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used to distinguish multiple reference pictures from each 25 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 30 picture
reRhaviag $frametfiefd maerobiotRs, a nheving piciuter eading systehs bdingnit .

multipledeferenee picturesperformsa motiomsampensationdrontaame /field
na Si8IEN08 Tame n order for frame, cading,indhe frame magroblodeIn o cne
other wor S, the reference pictures m%y & considered as a frame unit.

matReB5RbviAG pieture £odinG 898t hoWweverf pefGrnBaCHOAbACK uses a
recempensation fromra refererce field in orderfona fiald icodiagin therfieldfield

maM1AGEQRIARKS, da other wards (e, 7 teferanee picues may be congjdgred: | 1

as a field unit. Accordingly, the frame pictures having frame/field

. y, 1 : .
S Ao DGk RS NEEXES hAVAY diffBfent STGGGREEatinE AGrobRER*SS may
be |eveh Far exdnmpie, ahe fraime macroliock asésae’ reference picture

index-gta fragesunit anddhe field macrobiock uses a refgrensce pietWee /rield
indeélof q{field Hnit'llé should, tc)ie cor%%ideredghat the reference %icture ‘
e indexeS may BeTeordered At & picture or'stice Tever “THereforé, thé frame 2™
unpictupehaving fraimarfieldo 10 mbefsbiotRY Shoutheonsidée thé heferepeerdered

repishiygda aframe it ah adptetyresar slicedevelandiaye the repederederence
reference picture Lande%gsé?f gé‘gfamrri\%%git. The reference piactucrg index

. ref
1é%ure L e acco 1 mode of
P may be determined accor ing to a coding mode dTn%acroblock asgd on

ma fePreterehceYictfe iRdexéd 8f thé fB5 fafe uRit afF themadreisiver lewdl. the
frihe presentanveritionprovides ankermbodiinent of a method for

determipingyeference piciuie indexes ina frame; piclyre BAVIBG i ment  of  a

frame/field macrobiocks, The method includes a process of determining

me HAFRrent8 ictite Ghdexes s o 50 Bictire{orsiick) feve &P & process Bf Trame

piqemwmnmqying frame/field macroblocks. The method includes
a process of determining reference picture 1indexes at a
picture (or slice) level 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 level and reference picture
indexes of frame unit are calculated.

In the method of determining a reference picture index
for a P frame, reference frames are sorted 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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reference picture indexes at a macrobiock level. [1] Determination (or

Initialization) of Reference Picture Indexes at a Picture (or Slice) Level

The reference pictures may be considered in a frame 25 unit at a picture

or slice level and reference picture indexes of frame unit are calculated.

In the method of determining a reference picture index for a P frame,

referénce fravres afe sorted frears ofderf rveeselto $tcoding order@mgrast to
thindexesarerallocated whilel 39wvisiing theisarted refesenge framaesd in the
a1 §pquenee, Referance picture indexes,for a B frame are determined based
ona S{isp?ay order of the reference framesﬁ:irst, in case of a reference

highfte listPRhdexeR aré alfoEatl infdtevefe orbeF o referencerifiies are
alwose aisplay or@rsﬂagéﬁ@hindﬁmﬁ framemantktherremaitingmes whose
di 515’%95 greallacated in the display order tg refergnee frames whose

Isplay order lead the B frame. 8 In case of a reference frame list 1, in

contradt ththe réfefenceSrante fict 0SHaRReE'are alfbtated - Mfie &?56189’ ro 10
or drdertto reéferencesframes nehoséfdisplay oyderstare riuighecthandthe 8= coding
syframe a@gghegrem@jmi@gﬂmgexqse@@r@g&catgqgt@f@\éerspn&pderﬁpovi_de a
£ reference frgmes whose, dispItaR/ orders are lower than the B frrcl’:lcrine. In ttgs £

U3 18 otfier émBbditert YeSdbelbeiow iR order t6 nTproves eading ~°
degfficierty 2the rreving pitture codirge system usifigaultisle Péfefermee indexes
ar pictures mayprovde adOfuaetion ofsieordering-the referenee pictire  coding
- fiipdexgs before decodg}egca dTpicture or a as};ce.. Th reffrenc% g;_péur_ge

1c1enc arter. EFrminin niti r
indexes gre ar%ltrarlly reoraere sogas to enhance tahe coglng efrcien

ingfer detertiRifig BhaRriafreferéncel fickite THaSR for the Famelshafrigrence
pipictures. Wi the refe_t—*en&ea&&@éﬁ&r@ irmi@xeassare;tr@ordermhsmasao coding
ef ?n’i‘ala%‘}?@ P%‘E,’ W&d eHfieigncy - theseierepce piciueindgxes, of:a frame Uit nay

be reordered.
be réordered.

gicture

[2] Determination (or reordering) 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 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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[2] Determination (or reordering) of Reference Picture Index at

Macrobiock Level 20 The reference picture index is modified according to

the coding mode of the macrobiock while performing a coding in unit of a
macrobiock 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
deschbad <25 below. [2.1] CasectfiFrante Nzersticéle Sinse motien per formed

t oCOMmpensationr mayibe perfarmed ta framee macreblacks frtom akefereneerence
fr me, the rgferenceyp ture m%ex may be be. %framti unlt Accordm%ly, the fField

're erence% p|cture indexes of a frame umt which are c}fbtameﬁ1 the”
Pabﬁtd?é‘(dﬁ“ﬁlcé)afé%ﬁ%?e QmwFél‘er%ﬁc@%Hne%ft&%ﬁ int & réfefénderesent
inbuffer mayrlee ccordigurediwith a fieldpatchavng pakiies(ete fopante frame

1 s PQAMLARPOSHtE Lo each ofer; FIG. fshawsJelfrency 3% pictyredndexes o

for a frame macrobiock in a P frame and a B frame when a Size of the

refSERiNce DUfdPTs SCRLEICASe bPFIERFMaRFSHiEACD Sintk Htiddexes of
a dompensatiofs maybecperformed btosfield tnaetobidoks frontareferemce slice)

1efleld, theygigrence. picture dndex-may bep?‘lféﬁ‘égﬁ’é‘it Indhis.case, afield neyiy
al&)alr havgggarltles gppfosn%o ea% other alsogresent 5in the,

f
erence buﬂ‘er %ccordlng Yy, eac referencerf%lme | dIVIéle(?lntlnth\/eoxes or

tWﬁeIéQ«@\Mﬂé sequerttially visfirgahecrefaranice frame aktoriiigth the various

me teferenceqicitre ndexes pf a frame unit, which are obtained at the
plctur&:gor sli (?) level. Then, the reference picture indexes are newly 10

allocated to each field. The reference picture indexes for two fields of
eachitefeteAde franfefarel ot et ddrVahiets Iethbds{Cages o ajks of a
cutCase 1)fRegardless of tHeotap, and biottest fielddracrakioekslafmted 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 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 1indexes 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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15 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 in an order of the
reference picture indexes, which are obtained at the picture (or slice)
level. 20 In other words, the top and bottom reference field indexes may
repexiverehy thenequatibn below. Top reference field index = 2 X picture

indexset reference drame-Bottora referenge field indexe 2 Xpictiee indedex  of

gf 25 refergnce frame + 1 FIG. 8 shows reference picture indexes for field
rerfrerenc rame

macrobiocks of & P frame and a B frame. (Case 2) Regardless of the top

and Bdtfom fiéld maerbbiocks ot aeBO%urihE figlmacdroBeRSa Idwer field
ma thecled i® alecated 40 ther hattonureferenge fietdhand a higher index is

aIIocq@gstg t@(; top reference field while sequentially visiting the

reference frames in an order of the referencer%(gture indexes, which are

obtainBa &t e pichite (of Efice)18VEIC3S5 fi othaf wétas, tHétop hd-crnately
albotternareference ¢iéke endexes iraydse giveraby aneqdation betew. Aeperence

£ 1 tefgrence field indexsz 2:% picturg index-ef 10.teferenceframert d1Bottem the
refeloronce fiekdindex £ 2 X pictire Index of tefetence frame FIG. Qtiows, ¢
reference picture mi}exesrf r fleld® 8 mhacrobiockS 6FA P fanidand's B
fifrhfhe. (BRSE Q) Iriiexestiidtdreincreaséd bydnetdre altepigtegnce frames
acabecated toceferencertields,stating diore theneferenceidieldFavinga picture
(oparty 198%"3" t%@ee‘i‘%”e”%ﬁﬁ'g fo the 10,1eference fild having A paty s e
different from the current field, while sequentially visiting t%e reference
infgifey 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 1s allocated to
reference field close to the current field in view of time
and a higher index is allocated to reference field farther
from the current field in view of time while sequentially
visiting the reference frames in an order of the reference
picture indexes of the picture (or slice) level.

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

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

Reference field index far from the current field = 2 X
picture index of reference frame + 1

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

While the present invention has Dbeen 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 variations can be made therein
without departing from the spirit and scope of the invention.
Thus, it 1is intended that the present invention covers the

modifications and variations.

11



according to a reference picture index order of the picture (or slice) level.

FIGs. 10 and 11 show reference picture indexes for the field macrobiocks

of a P frame and a B frame. 15 (Case 4) Regardless of the top and

bottom field macrobiocks of a current field macroblock, a lower index is

allocated to reference field close to the current field in view of time and a

highérdadedisrallotated torefbrancexfigld Yarter 20 fronrthe s@irémdieldf at
1elbviewrd time-whilensaguentialiy visiting; thecreferenee framesidinan Qrdelbving

; glthereference picture indexes of e piciye (oralicel level Ja INGL. . coqes

P Worgs, the reference field indexes may epglven %y the equaﬁon elow.
anpsiRsffdicefieldindér lode fo-thescurtéhieldl = PrRISictireGhdE of naVing
f r eeferehce ffsameReferancedield index faframdhedwrrentdield 2 Xg system
o £ PIEIUIERGEX Gfugleigace rame feh n FIG I erd i ShOW SGPIR0CE  £or

icture indéxes 30 for a field macroblock of a P frame and a B frame.

MOWe the PrEsartthvetitionRas Bedn §&5cHbEY arftf fiftistrated Aerefit fer ence

piwithreferedes: tosthecxamiple @ntbodiméntsy theréef; itowilnyecapparenkt.
those skilled in the art that various modifications and variations can be
made therein 35 without departing from the spirit and scope of the
invention. Thus, it is intended that the present invention covers the
modifications and variations. 11 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.
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12 Claims 1. A method of selecting a reference picture for processing a
field macroblock, comprising: selecting at least one reference picture for
processing 5 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. 2. The method of claim 1, further
Claamsrising: 10 processing the field macroblock using the selected at least

one referencemigturgy 3. Jhe methodrafclainy 1, wheesir therefgrenegre  for
field is.one of %E%olgelrc[llaand %Pgttgm ficeold. 15 4. The method of claim 1,

Pririher lc%(rqnparismg: ormlncgrt%e at lédst one reference picture list. 5. The

methé@ P ElaiM %, Whet&ifithe FEMiRG S 20CamHisEse iniftdliZiig hes s1ng
a datileast oneqgeterence piciwe list; andaeorderiag thef atleastonei cture 1list

us5ﬂ§fe£18%@£%'r{r8e'isfa§§t_%rT eimgthod of elaim 1, wherein each selected 4 ¢
at Teast one reference picture is a field of a reference frame. 7. The

LeARhOd6f Cff 1S WHerEih SthETeRiente Bicfurdifidex information is an

even index number, then the 30 selected at least one reference field has

a same fieldh partyn 8 the:field macrobloek, 81, The mathed of glaim 7,

wherein if the referent%(i pigtur?éndex inforTatign IS an oddti}qdex nﬁmbgr,d .

then the” 35 S&fétted atieast one réference field has a'field paerityS erected @
Leditferentsroin fise fieldemaéroblioek: 13 9. The method of claim 1, wherein if

the reference picture index information is an odd index number, then the

Sele%e.‘d q‘tnlgasftge %orgfeé%ncglf!‘ﬂ%h%s} a\]:viﬁlgr%airgy the reference field

is one of a top field and a bottom field.

4. The method of claim 1, further comprising:

forming the at least one reference picture list.

5. The method of claim 4, wherein the forming step
comprises:

initializing the at least one reference picture list;
and

reordering the at least one reference picture list.

6. The method of claim 1, wherein each selected at

least one reference picture is a field of a reference frame.

7. The method of c¢laim 1, wherein 1if the reference
picture index information is an even index number, then the
selected at least one reference field has a same field parity

as the field macroblock.

8. The method of claim 7, wherein 1f 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.
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different from the field macroblock. 5 10. The method of claim 1, wherein if

the reference picture index information is an even index number and the

field macroblock is a top field macroblock, then the selected at least one

reference field is a top field. 10 11. The method of claim 1, wherein if the

reference picture index information is an even index number and the field

macroblodkis ambottbatifieRifmackebiock, therilthe eselected atleast baéerence
pitﬁa‘a&@cqlﬁa@ﬁs @M@g&ﬁ@'gnli3;2-érlhedﬂ@éhq(illgéﬁmﬂh%b‘élbﬁreﬂ'hién the

e reference picture index information is an index number_and the .

S ok oS 2 op Pl 1 SE TR i THe seltect at load pnd 2167
difdieretice flel®s & bettdrmerield "2 13 HRe Frethod of claim 1, wherein if

the reference picture index information is an odd index number and the

field macroblock is.a hotom, field magroblock, fhen the, selected atleast o e
_one reference field is a top field. 14 _
picture 1ndex 1information 1s an even 1index number and the

field macroblock is a top field macroblock, then the selected

at least one reference field is a top field.

11. The method of c¢laim 1, wherein if the reference
picture index information is an even index number and the
field macroblock 1is a bottom field macroblock, then the

selected at least one reference field is a bottom field.

12. The method of c¢laim 1, wherein if the reference
picture index information 1is an odd index number and the
field macroblock is a top field macroblock, then the selected

at least one reference field is a bottom field.

13. The method of c¢laim 1, wherein if the reference
picture index information 1is an odd index number and the
field macroblock 1is a bottom field macroblock, then the

selected at least one reference field is a top field.
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