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SELECTION OF ENCODED DATA, SETTING OF ENCODED DATA,
CREATION OF RECODED DATA, AND RECODING METHOD AND
DEVICE 5 BACKGROUND OF THE INVENTION 1. Field of the Invention
The present invention relates to an encoded data selection method and
an encoded data setting method corresponding to the above method as

well as to devices of these methods. Further, esent invention rel

1 (BB TORIAE GOl BT e R R ERER.
melhagatid ARYRRIAETRNANGTA amatiado e ha HeseaND
invention relates to a recoding method including an encoded data setting
method and a device correspondinpiE@VihE€Enethod. For example, the
encoded data selection method is a method of selecting a part of encoded
15 data output from a decoding device 2 Description of the Related Art
In an tandem- conne% e@%{lﬁ&ﬁ{ Wﬁ &f a decoded
image of MPEG-2 bit stream output from an ecoding 20 device
ap analapstt +thergsdsmaitgehnology for transmitting encoded data in a bit
stream after it is multiplexed to decoded image (refer to "SMPTE

319M 200z (aamﬁﬂmwmmg@wam«}e@oﬂ@tw@@ytmwthod

G-2 rec ewce that sugg &ts SI\QETE -2 OO abandar hod as
&é’ueﬁﬁ? ?e%&]flogdm BE60eT Fata s separ%ted eretfrom and

1eadingis fanisd uHaaking Aol thesanalated areededdal@ion relates

thereby deterioration of image quality caused by recoding can be
ﬁmmdddahmmaémmda’mbdém arn eofored ﬁamseli@@ata

obtai by Jt r rnln code w WE%F%&S su% ed.to variab Ien
CBR e SRR A0TSR RLMME At e, T atthen the pitsent
invention relates to a recoding method including an encoded data setting
method and a device correspending to the method. For example, the
encoded data selection method is a method of selecting a part of encoded

data output from a decoding device.

2. Description of the Related Art

In an tandem-connected MPEG-2 recoding device that uses a
decoded image of MPEG-2 bi{ stream output from an MPEG-2 decoding
device as an input, there is a technology for transmitting encoded data in a
bit stream after it is multiplexed to decoded image (refer to "SMPTE
319M-2000" (authenticated by SMPTE on January 20th, 2000)).

In the MPEG-2 recoding device that supports SMPTE 319M-2000
Standard, encoded data multiplexed to decoded data is separated therefrom
and recoding is carried out making use of the separated encoded data,
thereby deterioration of image gquality caused by recoding can be suppressed

as much as possible. Fncoded data referred to here is data obtained by
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In SMPTE 319M-2000 Standard, since it is standardized to superimpose
the encoded data to LSB of chrominance of input decoded 5 :
image,encoded data of 256 bits can be transmitted by an image of one
macroblock. Referring to Table 2 of "SMPTE 327M-2000" (authenticated
by SMPTE on January 20th, 2000) that is MPEG-2 encoded data
standard, since encoded data per one macroblock of MPEG-2 is 113 bits,
iteanrpenErcedtiviertrhisbrnmdisdasainrer e langth spding in a bit
m%croblo k. Recently .attention is1 Qa'd to H.264 (ISO/IEC 14496-10).
T&'F_.g?él]i%, é:() n ory 1Cal.

se’irwhic 1:ltf:[i‘lselfequwe 16 transform H.264 bit stream

encoded hy@ncertaigioiraiedo BiaadHil stieamihavingaidedired hit rate

or to MPEG-2 bit stream having a desired bit rate. To cope with this case,
itisrriegsmey 16 ancodedcrda H I cduingance of rpatzigoded

recoding devjce qr an MPEG-2 recoding device.in tandem and to transmit
BB P L T S R BB L e e
dgg&@g@gg‘of image quality as much as possible, it is necessary to

transmit encoded data after it is multiplexed to decoded image of an
H.264 bitRéfearmikenTsdBNRT ESAEIBM 20662000 dentthigntieated by

encoded data of H.264 per one magroblock is . different depending on.a
c%ﬁ%r%‘dave%rm@%gé)if@o%gﬁégrﬁ%aédaiﬁm?gdé upndediaiastpndard,
méig&@%%%&éé& RiGWre.£ading, And B dRtst Mede:os intek pigtueicading.
25 Further, the macroblock has a size of 16x16, and as shown Figs. IA to

IRyt imadiobleckis tabsifiedotmibof Bigebiils e imtermzadeblaskshown

in Fig. IA, in a first macroblock type, one_macrgblack is composed of 2 one .
submacrdHeeRY: PEKAB RIS P&éds%@r?%&&q/@zﬁ %@e%bﬁég ere1s a

Ao block typs, e MaskePIack s cAMRaTesb A Qs masiobieaks ok

certain bit rate to F.264 bit stream having a desired bit rate or to MPEG-2

" bit stream having a desired bit rate. 'To cope with this case, it is necessary

to connect an H.264 decoding device to an H.264 recoding device or an
MPEG-2 recoding device in tandem and to transmit decoded image of H.264
bit stream therchetween. Further, to suppress deterioration of image quality
as much as possible, it is necessary to transmit encoded data after it is
multiplexed to decoded image of an H.264 bit stream likewise SMPTE
319M-2000.

Incidentally, the encoded data of H.264 per one macroblock is
different depending on a coding mode of the macroblock.

L The coding mode is classified to an intra-mode of in picture coding

and an infer-mode of inter picture coding.

Further, the macroblock has a size of 16x18, and as shown Figs. 1A
to 1D, the macroblock is classified to four types in the inter-mode. As

shown in Fig. 14, in a first macroblock type, one macroblock is composed of



pixels. As shown in Fig. 1C, in a third macroblock type, one macroblock is
composed of two submacroblocks of 8x16 pixels. As shown in Fig. ID, in a
5 fourth macroblock type, one macroblock is composed of four
submacroblocks with 8x8 pixels. Further, the respective submacroblocks
in the four macro types are classified to four kinds of types. As shown in
Fig. 2A, in a first submacroblock type, one submacroblock is composed of

ovieesudundargblock eimferbbpisielsith Az shansimEignddinim £rpoBdin

a seco ubmacroblock t one submacrobl iS CO 0
g e T Ao i (EARLCR OIS SMRARRE RO 168
spbrarcroBlock ypenoresumasTokigel i sorpRsRdpid\ehsasaResibck is
submacroblocks of 4x8 pixels. As shown in Fig: 21), in a fourth 15

sobmpereb otkiysabonecsoblectrol|Buk frisriposed dhaour beddhdih, in a
sybmacroblocks of 4x4 pixels. As sh in Fig. 1A, in the.first macroblo
B O SR B Bro NS RS T R b AR PR B gBocks
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bidirectional prediction (Bl). Further, one 20 submacroblock has one
motion vétiet e nkedivagtrh vEMus; maersbbrns robibeKhiasmaerofipes are

mation vectors. As_shown jn Fig. 1B, in the second macrablock type, the
R B SR POF TRl A o e BB

: oredici oredicti direcional
B Bk o ooa oy

vealenminasig odiredtitri-Fhpxadae sibstacvabiockipazBwim, thseegmot four

motion vectors. As shown in Fig. 1C chlgtéf(]e third macro%{ock type, tHe two
3 SRR EEReRRE PRRRARKIBIR it SAERRSRToPISTe Aieondary

sdssiecimsuaitpiolnn (hapwre Reston @t
submacroblock type, one submacroblock is composed of two secondary
submacroblocks of 4x8 pixels. As shown in Fig. 2D, in a fourth
submacroblock type, one submacroblock is composed of four secondary
submacroblocks of 4x4 pixels.

As shown in Fig. 1A, in the first macroblock type, one submacroblock
of 16x16 pixels included in one macroblock is subjected to forward prediction
(F), backward prediction (B), or bidirectional prediction (BI). Further, one
submacroblock has one motion vector in one direction. Thus, one
submacroblock has one or two motion vectors.

As shown in Fig. 1B, in the second macroblock type, the two
submacroblocks of 16x8 pixels included in one macroblock is subjected to
forward prediction, backward prediction, or bidirectional prediction,
respectively. Further, one submacroblock has one motion vector in one

direction. Thus, one submacroblock has two, three, or four motion vectors.

As shown in Fig. 1C, in the third macroblock type, the two
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(B1), respectively. Further, one submacroblock has one motion vector in
one direction. Thus, one submacroblock has two, three, or four motion
vectors. 5 As shown in Fig. 3D, in the fourth macroblock type, the four
submacroblocks of 8x8 pixels included in one macroblock are subjected to
forward prediction (F), backward prediction (B), or bidirectional prediction
(BI), respectively. Further, although the secondary submacroblocks

ireibaeeriedacksobirdérobrebi awivdednn 0oa pragrelberlirsetsrbigrsed to

1Q motionps of them independently predicted,\Further, each ofthe .. ..
P R T R LR e B L o e fangtah EPediction
MGy Jione RHiN. 1O UsHG SRIBek 0hiNeReeaRsWector in one

submacroblocks included in one macroblock is 16 at the maximum, and
wiizndibof thEhuare rsubibotednebbidkénio babptbdistion, fons meldmbimsitors.

has 32 motion vectars, 15 Nqte that the supmacroblock or the secondary
submacrdﬁ%@g&iﬁﬁ}‘q‘é@gﬁn%}f i _8}&%%?%‘8?6%8%&%8%@‘5 g%ﬁon
CmpERsaioR hladk dhe pumbelehiils of 8RsoHsE-08Is R NG bjected to
macroblock is as shown ‘in Fig. 3. Fig. 3 will be briefly explained from a
|lefosiderd$ folostring LFIntrackwdedgrbiti;tdtn (@3 inte badocketfinsa! prediction
macroblock type, forward prediction or, backward prediction: 52 %its;]g)

IntBrnisdR e frstaacr BISOR BHDOTRR RS Sach Rttt GhHoaaasheblogks
'ﬂfﬁéz@&%@%@%@ﬂﬂ%&%@@i?&%%raﬁo%mwm@a&?gm%%%ﬁ, the

predicted in Irection or 25 backward direction: 83 bits;
Intesynodefsteandss thitsheratrabilpgetdieiedne Butthracrahibel ihe
predicted in forward direction or 4 backward direction, the other one

susRRcRBIGHIbR asTehiodss insiafeddarrne suhacroblock has one motion

vector in one direction. Thus, the number of the secondary submacroblocks
included in one macroblock is 16 at the maximum, and when all of them are
subjected to bidirectional prediction, one macroblock has 32 motion vectors.
Note that the submacroblock or the secondary submacroblock acting
as a unit of prediction of motion is called a motion compensation block.
The number of bits of encoded data per one macroblock is as shown
in Fig. 3.  Fig. 3 will be briefly explained from a left side as follows.
(1) Intra-mode: 87 bits;
(2) Inter-mode, first macroblock type, forward prediction or
backward pred:ictidni 52 bits;
(8) Inter-mode, first macroblock typ-e, bidirectional prediction: 83 bits
{4) Inter-mode, second or third macroblock type, two
submacroblocks are predicted in forward direction or
backward direction: 83 bits;
(5) Inter-mode, second or third macroblock type, one

submacroblock is predicted in forward direction or
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(6) Inter-mode, second or third macroblock type, two submacroblocks are
predicted in bidirection: 145 bits; 5 (7) Inter-mode, first to fourth
macroblock types, all the motion compensation blocks are predicted in
forward direction in P picture: 473 bits at the maximum: 473 bits; (8)
Inter-mode, fourth macroblock type, four submacroblocks are predicted in

forward direction or backward direction: 10 473 bits; (9) Inter-mode, fourth

macrobis&iegpd dinesE eRbiha SidsHERS %@W@&F Forward direction

or backwayd direction,. one su rqhlock is predicted in bidirection. 582
bits; (]Rﬁeaprrf%ﬁanlc%%,dfgﬁr %Onl}l;g?gg?é%c’ type, two submacroblocks 15 are

Rysdited-in dapvaseLdinestion & Baeisalstditgglionwdwo submacroblocks
are predicted in bidirection: 691 bits; (11) Inter-mode, fourth macroblock

type, ondmdnradrebioekapnsrbatetbtni® idivestiraid ¢oer backward
direction, 20 three submacrablocks ar edicted in, hidirection: 800 bits;
aefqg {E%lm?éﬁéﬁa étﬁﬂ)% 8?86}‘6% Ot?/%é??(?&i’ Eé%ltt)%rl'tr%%lcroblocks are

predicted in RidiFEGHoN-20R Bils AT GiRaisiaGe thewardded data of

11.264 per one macroblock is 25 909 bits at the maximum, it cannot be
transmittesttiva bafipdf2a6: HES fots atd heanobiesiaprd<érivés by

SMPTE 319M-2000 standard. Agcordir) ly, tor aliég (r}%fgccﬂgg while
s%pﬁ%‘é@irﬁ%&e{f‘? BDEHRGE BiRdit Lﬁs%dxby_ tike recoding as
L
4773 bits; | '
(9) Inter-mode, fourth macroblock type, three submacroblocks
are pre{iicted in forward direction or backward direction,
one submacroblock is predicted in bidirection: 582 bits;
1o Inter-mode,'feurth macroblock type, two submacroblocks
are predicted in forward direction or backward direction,
two submacroblocks are predicted in bidirection® 691
bits;
(11} Inter-mode, .fourth macroblock type, one submacroblock is
predicted in forwazd direction or backward direction,
three submacroblocks are predicted in bidirection® 800
bits; and
(19) Inter-mode, fourth macroblock type, four submacroblocks
are predicted in bidirection: 909 bits.
Accordingly, since the encoded data of H.264 per one macroblock is

9009 bits at the maximum, it cannot be tranemitted in a band of 256 bits per

one macroblock prescribed by SMPTE 319M-2000 standard.



disposing data in a conventional transmission band. 5 Although the
method of the item 1) is easy, when data is further multiplexed, it is
contemplated that a disadvantage such as formation of a special visible
pattern in an image, and the like. Further, it is also contemplated that
compatibility with an MPEG-2 recoding device making use of a present

system may be_greatly broken. 10 As.a result, the method of the item 2)
cannot BB mgéﬂ?%ﬁ?@ﬁ%ﬂﬁﬁswmﬁm gpfgrioration of
emﬂ%#%&ﬂ%&%&%my?ﬂ&%@a&m ADIRGH B ASURRIGEHNA Ny one of 1)
deterforation of image quality as much’as possible” “cannot be achieved
wihetiddtafis tispokiag byt amendysinirsamhnner Hranhiet Hedsf-effiatively

data reduction”). 15 Accordingly, an object of the present invention is to
prisRRsiag daicotd RrARIFTABIBIF AN AA%hcoded data

5 Se'eCtiongﬁpﬁé’ﬁg‘M};ﬁE :%%&%eaﬁgﬁ%%%g&eﬁ%ér?ﬁ ,rvﬁ’ﬂg%{%%raoi’é%ﬁher

transmitted from™a deco Ing device to a recoding device to a

pisdepiaaddivale danepbinalechit ish dnletswbie s upfessihihef a
lack ratio of the amount of information of the 20 encoded data. Further,

afpGsjetraTirle prdsern imventeHEe G Brotigel B enfsathen dtassatthg
mcegli%(jmiegtga P ?g}%g%a?%ﬁ%%n It’f:? et WB %%Qoé%‘g"i&%%%e making

deterioration of quality co mage Which'is reco ya

recRoiTg dericammaiinan senefrnsadatidataleelected by the encoded
data 25 selection method and the encoded data selection device and

10 shown byl bitrestrdtirihe sebindak tho tary B) rarentTiely hetw dinglovad.
R SR D S B 0 SR
CQURIPNUIRNG IRARIAR R flARBIN A RISEE@RATNGGs much as possible"

cannot be achieved when data is disposed by an easy-going manner (that is,
"easy-going data reduction”).

15 Accordingly, an object of the present invention is to provide an
encoded data selection method and an encoded data selection device which
can restrict encoded data per one macroblock transmitted from a decoding
device to a recoding device to a predetermined value (for example, 256 bits)
or less while suppr‘essing the lack ratio of the amount of information of the

20  encoded data.

Further, an object of the present invention is to provide an encoded
data setfing method and an encoded data setting method which can
suppress deterioration of quality of a recoded image which is recoded by a
recoding device making use of encoded data selected by the encoded data

25  selection method and the encoded data selection device and shown by a bit

stream.
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5 number of bits or less, the method including a prediction mode
determination step for determining whether or not a prediction mode
applied to the macroblocks is a predetermined prediction mode; an
encoded data selection step for selecting a predetermined type of
encoded data corresponding to the pixels at predetermined positions in
the macroblocks to 10 which the predetermined prediction mode is
applied; and a bit distrBEURSNAIRRY (BF b PNY&FRHIEIN distributing bits
to a predetermjned type of encodedg ta selected. at the encoded data .
selection AR HHER B BrodEkATH ) BE PR CHdBY AR I AP R Provided

Ssﬁgh%gfé&%@sa%t%@ﬁﬁ%@mﬁ&ﬁﬂg hiecouaerablocks tesphichye

the predetermined prediction 15 mode is applied. In the encoded data
otiptioblethetothe subdidtrputionnstepunbyt stduce thesgreaibttrmineeld
type of encoded data which is not selected at the encoded data selection

stenhenfd BHegS thath SRRt IRGH ARB AR EHABTREE may 20
digtri i ifs. i i i h
&ég%%%%g@%g&gg@%%{gﬁ%ﬂﬁ%mé 5 e AR DE oA if.the

pre ata selected at the encoded data
selgstion t6R Mdhebhetdad dajeedutprinineth pde dietjone detdenineencoded
prediction mode may be a mode for further diyidingthe submacroblocks

constiralagiion oY frdasiapropBradeisBRsh Hmarafigrerded dadary

b block ing th d '
S e

PreRRIC NG BOSiHENS o aydiRdauh easte s alifitedagrdlosksdistitigition
encoded data output method, when the predetermined type of encoded

datarofestherenbrebinerkipixdisepraaditvie e psedrivsmagbéype of

encoded data selected at the encoded data selection step than a
predetermined type of encoded data that is not selected at the encoded data
selection step in the macroblocks to which the predetermined prediction
mode is applied.

In the encoded data output method, the bit distribution step may
reduce the predetermined type of encoded data which is not selected at the
encoded data selection step.

In the encoded data output method, the bit distribution step may
distribute bits as many as or less than the bits in the input bit stream to the
predetermined type of encoded data selected at the encoded data selection
step.

In the encoded data output method, the predetermined prediction
mode may be a mode for further dividing the submacroblocks constituting
each of the macroblocks to one or a plurality of secondary submacroblocks
and arranging the secondary submacroblocks as motion compensation

blocks.
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5 positions relating to the predetermined type of encoded data utilized to
reproduce the predetermined type of lacking encoded data. In the _
encoded data output method, the predetermined type of encoded data
may include at least a motion vector. In the encoded data output method,
a predicting direction 10 determination step may be applied to determine
whether or not a predicting direction applied to the respective '
submacrhblirksrbslisdeddmthetmecmithoksthe wide ttweriredeponitinod
prediction mode is applied, is bidirection; and the encoded data selection
SeRrRAyBE SPPREEF SHITRD PR MREEroblocks to which it is determined

that the preditng e Ipfdo BpERAhi Aol e ian Bl Riadiingype of
direction defermination step. In the encoded data outpu method, a
pseeictiiodire Gifan hdetermindtiotksterkmak o pregpliechiiraetermitions may be
whether or not a predicting direction applied to the respective

shesitipnstieinadrided RIEAEITRRMASHISERS, b WARIPthE et Hitiied
PSRk fRlst b F e san- B ba s daied o

ay be applie e submac cks to which it is
determingg {hatthe: pradikiiacdirpationTheleohispretbidiradtion aipeef
predicting direction determination step, and the encoded data selection

steppidapghidd orayoreppiiedtdenst suBAEBIIIIIGKS to which it is

determined that the predicting direction 25 thereof is.hjdirection at the
predictingl%i %ﬁ&%oﬁﬁ%%%&é |8#§e&e%§qﬁéae%% gglﬁgt%tl %eu(:t%alt]"
method, @ Predicng dirgetian: faieminatinn e M tie-appliest predicting
determine whether or not a predicting 8 direction applied to the respective

sdbreciteobipgiisih chutisd iestrstive stdbiates o olsichahulpidactbemined

e s S Rl s Dfeclon e e pboded e sl

sybmAacroblockss WMHGSded data selection step may be applied only to the
submacroblocks to which it is determined that the predicting direction
thereof is not bidirection at the predicting direction determination step.

In the encoded data output methéd, a predicting direction
determination step may be applied to determine whether or not a predicting
direction applied to the respective submacroblocks included in the
macroblocks, to which the predetermined prediction mode is applied, is
bidirection; and the encoded data selection step may be applied to the
submacroblocks to which it is determined that the predicting direction
thereof is not bidirection at the predicting direction determination step, and
the encoded data selection step is applied or not applied to the
submacroblocks to which it is determined that the predicting direction
thereof is bidirection at the predicting direction determination step.

In the encoded data output method, a predicting direction

_ determination step may be applied to determine whether or not a predicting



5 included in the macroblocks to which the predetermined prediction mode
is applied, and to which a bidirectional predicting direction is applied, is a
predetermined value or less. In the encoded data output method, the
encoded data selection step may select a predetermined type of encoded
data, which corresponds to 10 secondary submacroblocks including the
pixels at the predetermined positions in the macroblocks, in the

méicrablovkapistisdithtive eeeidnnsitpradiviskhmpaiied splide In
the encgded data output method, bits may pot be reduced as.to encoded
AT 6 Hhar e o AR e iR BB B e, o

- sqsand aspect ol e RIgRMINMARIQN theye é%eﬁng\ggi% apptrded daia
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creation method including the respective steps of the encoded data
outpictohéthke palgechdr steprforndecadihycasibsesibariolosiimal froin an

input bit stream; and a multiplex step for multiplexing encqded data, )
whiekideshiaiHeR B AR tHe & m%mm%m%a%wde s
"B R EUSAT G e 2 PR AIRNA DI BERASR R I 4. ATPRRL Ol W
present invention, there is provided an encoded data restore method of
reptebgetheisag¢adddedatdcal. respective macroblocks for encoding based

on the encoded data of respective macroblocks created by an encoded

data outplrfearisrestes daiairy P bRaded dhe Brredpd drka selection step
macroblocks carresponding. t | i [N.apnr '

UNBAr S B CEAE AR A L SR e A o
dejesminatipramiacprigeninilgdvhgttier pixedé atriedistiod: taenensd

applied to the macroblocks is a predetermined prediction mode; an )
ermwsdtiandatntbel setom dloimimtbn Baer shiedr thmghishadredetermined
enco dﬁdata output meﬁrlécgid that encoded data of a predetermined type
corre %ﬁ%‘llnﬁl?#ethseaﬁge S at the predetermined positions in the

macroblocks igseieetediifata output method, bits may not be reduced as to
encoded data of a type othef than the predetermined type.

According to a second aspect of the present invention, there is
provided a recoded data creation method including the respective steps of
the encoded data output method; a decode step for decoding a base band
signal from an input bit stream; and a multiplex step for multiplexing -
encoded data, which is obtained by applying the encoded data output
method to the input bit stream, to the base band signal.

According to a third aspect of the present invention, there is
provided an encoded data restore method of restoring the encoded data of
respective macroblocks for encoding based on the encoded data of respective
macroblocks created by an encoded data cutput method of outputting
encoded data of respective macroblocks corresponding fo an input bit stream
in a predetermined number of hits or less, the method including a prediction

mode determination step for determining whether or not a prediction mode
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5 the macroblocks to which the predetermined prediction mode is applied;
a bit distribution determination step for determining, in the encoded data
output method, that bits are more preferentially distributed to a
predetermined type of encoded data selected at the encoded data
selection step than a predetermined type of encoded data that is not
selected at the 10 encoded data selection step in the macroblocks to
velriphi ¢idebp tbaeterorrddelprddiotivr deberninashnetishammercogaeneoded
data restore step for restoring the epcoged data.of the respectiv

oENGH B B T BP T it B e data

ution

d&&%ﬁ)@% Qﬂeﬁ?&d’a dhesReodedhdata E@E@%Pﬁﬂﬂ@&j d:%‘@%)zﬁﬁ@sponding to

determined at the bit 15 distribution determination step that the _
ptadeiarstined: typpreflenoadatbdatesi titneHistbeterasrddaokisd heglected i
selected in the encoded data output methqd af the.encoded

. ata -
stRecIRAFHRIIKH TR 5hR PEAABET TR @ﬁ&é&?&b"%&%&%ﬂ%&?i’md’ 2
ethod, | n . nethod ity i he

Rt e A e N ey
tharpthe hisshpdheinitbi sirerme preBistribiaiy dostritedade frlom the
predetermined type of encoded data which is determined t bedselect%d [
tk@%@%&ﬁ?@ﬁ@%ﬂéﬂﬂﬂfﬁ%@%ﬁ@é ariReselechetd %%’é@gﬁ’gn ata selection
determination step jn.the e t t

T R B R e R e

fagfusier dividiagdhecsubrpacroblecksncorisiilting wadblofltberedetermined

macroblqcks to one or a plurality of secondary submacroblocks 10 and |
amadicidan @m@@ﬁdﬁ?ﬁ%rﬁé’&@&@é@%@é@%%ﬁﬁ?&%ﬁt% restoring

e A hSe S RS rRaiorn Rios S LR NS RARURE
result of the bit distribution determinstion step.

In the encoded data restore method, it may be determined at the bit
distribution determination step that the predetermined type of encoded data,
which is determined to be not selected in the encoded data output method at
the encoded data selection determination step, is reduced in the encoded
data output' method.

In the encoded data restore method, it may be determined at the bit
distribution determination step that bits, which are the same or less than
the bits in the input bit stream, are distributed to or reduced from the
predetermined type of encoded data which is determined to be selected in
the encoded data output method at the encoded data selection
determination step in the encoded data output method.

In the encoded data restofe method, the predetermined prediction
mode may be a mode for further dividing the submacroblocks constituting

each of the macroblocks to one or & plurality of secondary submacroblocks

10
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5 In the encoded data restore method, when the predetermined type of
coded data of other macroblock lacks, the predetermined positions may
be positions relating to the predetermined type of coded data utilized to
reproduce the predetermined type of lacking coded data. In the encoded
data restore method, the predetermined type of coded 10 data may
include at least a motion vector. In the encoded data restore method, a
prediietrapgiestds wernhimatshBepFhisrbe 2hRRidoD CRITRARRRMOD
ﬁﬂw her or not a predicting direction applied to the respective
RrStroblocks included in the macroblocks, to which the predetermined
predictiop,rprde isappliadtis-3sibidiracingd prisbthbecdacodathddtositions
selection step may be applied only to the submacroblocks to which it is
deterimnie tharive prédintingpdideitshsthereof is not bidirection at the

predicting direction determination step. In the encodgd datarestore
method, %ﬁi&%ﬁ:‘ﬁ?@ﬁ%ﬁé@f@ﬁ eﬁ%%‘?r#ﬁ%h%% gge%f)% %%et}é*%%‘gﬁ?e ned type of
deierniNg WhHISE LIRS BulseRicting: 20 dlisecdionAnplied #2 ions may be

respective submacroblocks included in the macroblocks, to which the

 predietenminddtpnedictihn medetisrappkddyipebifivedeid dadadthbzeddoded

data selection step may be applied to,the . submagrobjocks to which it is
JemPS e tha drrdph ReH a%ﬁ?ﬁ%@%ﬁ&rection at the
predicting, dfeclign deleiRANIaRHE R M £ e socotad 4aia spiackedsded
step is applied or not applied to the submacroblocks to which it is

detesmingd thattheaprediotingditeationcttereof is bidirection at the

predicting direction determination step. 11 Ig the encoded data restore

method., ﬁkﬁﬁ%ﬁ?&%ﬁrééﬁ%ﬁeﬁé’t@%ﬁ  &&h _ﬁlﬁg et to |

RIS VB manaly regien

paecliction MEFBdE appliedeipective submacroblocks included in the
macroblocks, to which the predetermined prediction mode‘ is applied, is
bidirection; and the encoded data selection step may be applied only to the
submacroblocks to which it is determined that the predicting direction
thereof is not bidirection at the predicting direction determination step.

In the encoded data restore method, a predicting direction
determinstion step may be applied to determine whether or not a predicting
direction applied to the respective submacroblocks included in the
macroblocks, -to which the predetermined prediction mode is applied, is
bidirection; and the encoded data selection step may be applied to the
submacroblocks to which it iz determined that the predicting direction
fhereéf is not bidirection at the predicting direction determination step, and
the encoded data selection step is applied or not applied to the

submacroblocks to which it is determined that the predicting direction

thereof is bidirection at the predicting direction determination step.
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5 bidirection; and the encoded data selection step may be applied to the
macroblocks only when the number of the submacroblocks, which is
included in the macroblocks to which the predetermined prediction mode
is applied, and to which a bidirectional predicting direction is applied, is a
predetermined value or less. 10 In the encoded data restore method, at
the encoded data selection step, it may be determined that a

predetednitied epsedsckhatrisesba MEHIOT B iR 5 EeEE AR ary

submacrohlocks including the pi t termi iti N6
T L P B B A R frine
RIdigtion 4pptie dstanplosifothbrencoartdatdodbsquiutisdethadeln the
encoded data restore method, as to a type of encoded data other than

thres preloletdmnined iyl thrcnendethsandntd prstirt s mvte ba seplisd that

its are not reduced in the,encpded data .output method. Accqrding tq a
B BB O B PR G T O 28 (B0 Dk e
et inoludingtRengs PR ivenstep o i Ba:aRcostad IR QFHIER is
method; and an encode step for encoding an input base band signal _
rakindpdse ohthe ecxddeckd dtawddedrshcyredessmiesdardiesmnanode is

R R T e G e e o

detesmining yuhelher op,ngk@ prediction mode applied to the macroblocks

IS a predetermined prediction mode, the encoded data selection step for
selectingia th2 preddtal riined-typeroheeiduds ditldte covedpbddimgsdatison

e D T e T,
ALEHPUSISLeRtalS diPtdutian:y i 2aRreHRierT AR uRR PheRiRdR%b: the
predetermined positions in the macroblocks, is selected in the macroblocks
to which the predetermined prediction mode is applied, in the encoded data
output method.

In the encoded data restore method, as to a type of encoded data
other than the predetermined type, the encoded data may be restored based
on that bits are not reduced m the encoded data output method.

According to a fourth aspect of the present invention there is
provided an encoding method including the respective steps of the encoded
data restore method; and an encode step for encoding an input base band
signal making use of the encoded data restored by the encoded data restore
method.

The encoded data output method according to the present invention
includes the prediction mode determination step for determining whether or
not a prediction mode applied to the macroblocks is a predetermined

prediction mode, the encoded data selection step for selecting a
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5 selected at the encoded data selection step than a predetermined type
of encoded data that is not selected at the encoded data selection step in
the macroblocks to which the predetermined prediction mode is applied.
Accordingly, it is possible to suppress thé number of bits of the encoded
data per each macroblock to less than a predetermined value as 10 well
as to limit the encoded data per one macroblock transmitted from the

dreddinguimiddrnend o) Ao R AR AptRadiEeiimid value

while suppressing the lack ratio of the u ' i :
GBS ST LS BIE B TSy Sl D A S iz
Riedlicliog mads saac aRkedaiarmiberk ipeiabaticadedidia moro
orresponding to the pixels 15 at the predetermined positions in the
paciakintkilprastoimtinagbitetiepredrrmipeS orpdencdrdrinta
DRAWINGS Figs. 1A tq 1D are views showing a manner for dividing a
RSBk (BT SH L CORTS 25 BE BRE oy et

owing a marner

' %ﬁ%@&%%?'@&%&ee@% tReshEided B fatabledanexpiaininghe

AL EbE 8. _ .

the number of bits of encoded data per one macroblock in a conventional
examplslotie i ivhiblpthediag e showid g aesicitor sofiansmegled.
decoding 25 device with an encoded data multjplexing function accerding
to an erdHEaRAEHEShis @%’%’é"%ﬁ%ﬂweﬁégﬁ @'ﬁgﬂ %c?ét?fg %%%% a
flowehart showi Jsglentionmedrdsaniediouilay a8
e%%%°§§§ §a 'y ?%%gtglg?nln%%%%%ﬁglﬁ% Fig.. 4; Figsl.BGA to 6F are views
shewing & Natienshestantadsatigbwhes nizewhbode trdntarstiedtiosm the

method shown in Fig. 5 is not applied in an 5 ex%mple 1 of present
irfenetiong device to the recoding device to less than a predeiermined value

while suppressing the lack ratio of the amount of information of the encoded
data as much as possible by properly setting a predetermined prediction
mode, and a predetermined type of encoded data corresponding to the pixels

at the predetermined positions in the macroblocks or a combination of them.

BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A to 1D are views showing a manner for dividing a
macroblock to four types:
Figs. 2A to 2D are views showing a manuer for dividing a ‘

submacroblock o four types:

Fig. 3 is a table for explaining the number of bits of encoded data per
one macroblock in a conventional example;

Fig. 4 is a block diagram showing a structure of an image decoding
device with an encoded.data multiplexing function according to an
smbodiment of the present invention; |

Fig. 5 is a flowchart showing a flowchart showing an encoded data
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Fig. 7 is a view showing pixels to be included in a secondary
submacroblock (that is, motion compensation block) by which a motion
vector is selected in the encoded data selection method shown in Fig. 5;
Figs. 8A to 8l) are views showing a secondary submacroblock (that is, 10
motion compensation block) including the pixels shown in Fig. 7 in the

encoded data selection method shown in Fig. 5:.Figs. 9A to 9F.arg views_ ..
s ‘%\ﬁﬁﬁ’é’%%ﬁ%ﬁf Qg‘gfé?rgsgfé%gé’d%’yetﬁ%{) eer(?égs & %% NN |0?|Sm% B e
shown in Fig. 5 in the example 1 of the present invention; 15 Fig. 10 is a

table showing the secondary submacroblock (that is, a motion '
compensBiin Gloek B svkishesy metiomingromictkleaetd b jrarsmiidedaghen

data selection method shown in Fi in the example 1 of the present
nﬁb&ﬁ?a?edéﬁg dpteis qa%ﬁ&h%ﬁ fiEh %f&-%rﬁ&%@é}@é%ﬁ&l a
PgL.20.90¢ H%%Q@Fﬁwgﬁﬂcgﬁ? encoded data selection method shown

in Fig. 51s applied in the example 1 of the present invention; Fig. 12 is a
view explBigirgia aivesr mhdeinglii@es; thihe 18dBiddslorkadiagraiary
showing an arrangement of an image recoding device, accqrding to the

R F S RS R DR RIE R BRI T RS NG

eneo %%F%?éggew ng methad, sairied LUl Ryanencedsd data setting yint

shown in ; Figs. 15A to 15F are views showing a motion vector
selected Pigihe Alib slradeddate skiedtienasetoad shoaubin digolHakalthat is,
example 2 of the present invention; Fig. 16 is a table shogi)gg the_ .

SERORERNOEIRARARTEIER TN APR UGS SHC BB TRABH BRI i #hids a
{ is selected ta.selecti thod sh
mé’,g;ég’o_’éé’ﬁ%‘é’{s{ss&%o ‘fg%bzgg{:g‘ged AR0R0Gegfata, selection method shown

in"an examp
Figs. 94 to OF are views showing a motion vector selected by the

encoded data selection method shown in Fig. 5 in the example 1 of the
present invention;

Fig. 10 is a table showing the secondary submacroblock (that is, a
motion compensation block) in which a motion vector is selected by the
encoded data selection method shown in Fig. 5 in the example 1 of the
present invention;

Fig. 11 1s a table explaining the number of bits of encoded data per
one macroblock when the encoded data selection method shown in Fig. 5 1s
applied in the example 1 of the present invention;

Fig. 12is a view explaining a direct mode in H.264;

Fig. 18 is 5 block diagram showing an arrangement of an image
recoding device according to the emhodiment of the present invention;

Fig. 14 is a flowchart showing an encoded data setting method
carried out by an encoded data setting unit shown in Fig. 13;

Tigs. 15A to 15F are views showing a motion vector selected by the
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present invention; and Fig. 17 is a table explaining the number of bits of
encoded data per one macroblock when the encoded data selection
method shown in Fig. 5 is applied in the example 2 of the present
invention. 10 DESCRIPTION OF THE PREFERRED EMBODIMENTS A
best mode for embodying the present invention will be explained below in
detail with reference to the drawings. [Example 11 15 Referring to Fig. 4,
amitnded detcosifertion maﬂwdashewmﬂeﬁi@a@imimmﬁmﬁmeﬁghe
according to the embodiment has an image decoding unit 100, a
RERASBREFIAH YN an encoded data selection unit 120 as a
charactefigic-Hit, of £161 BTaSARLIBUEION - AGIASRGBRGINEAD,

includes an entropy decoding unit 101, 20 an inverse quantizationlinverse

trgnsiomeatiore usit oA lackiniagetiolfer ni@30andchoprevicliertemiy Ode

Operation of the image decoding unit 100 will he, explained below. TE%e
esmensieddadaingienioronehh %é‘%‘@é’fﬁ@i@h%1r§7&ﬂﬁ3ti%’?@£%fep?é’éi Bn
inf%r%%t%'ciﬂ‘pé/ngﬂ%o%ﬁecoding_a bit stream inpgt thereto. ._25_The inverse
antizationlinverse transformation unit 102 obtains a prediction error by
inverse qEantizing andhlyergddianséorieingthbecoflfitieof énfordudtidmta per

supplied from the entrop decodin%eunit 101. 15 The prediction unit 104
crawasasrelgricBhambfesrrsirrde :
ima

IMASE by orR03 maldng as s presiatan fgrmaton supplied from

et aeleriioamgEhad sy Fne Fig. 51

ropy deco e predicted image is made to the

reconstructed image by being 5 added with the prediction error supplied
from the inverse

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A best mode for embodying the present invention will be explained
below in detail with reference to the drawings.
[Example 1]

Referring to Fig. 4, an image decoding device with an encoded dafa
multiplexing function according to the embodiment has an image decoding
unit 100, a multiplexer 110, and an encoded data selection unit 120 as a
characteristic unit of the present invention.

The image decoding unit 100 includes an entropy decoding unit 101,
an inverse quantizationfinverse transformation unit 102, an image buffer
103, and a prediction unit 104. Operation of the image decoding unit 100
will be exﬁained below.

The entropy decoding unit 101 extracts coefficient information and
prediction information by entropy decoding a bif stream input thereto.

The inverse quantizationfinverse transformation unit 102 obtains a
prediction errcr by inverse quantizing and inverse transforming the

coefficient information supplied from the eniropy decoding umt 101.
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quantizationlinverse transformation unit 102. The reconstructed image is
stored in the image buffer 103 so that it is decoded later. The
reconstructed image stored in the image buffer 103 is output to the
outside through the multiplexer 110 at appropriate display timing. 10 The
image decoding unit 100 has been explained as above. Subsequently,

operationof the multiplexer. 1 ill be explained, The multiplexer 110
has a function %I?Er#ﬁﬁfb%%%g}g%\éo e% ua r%v ?E%Eé‘%‘%%ﬁe‘)&n and

fegnatieeRydheenso deskcdtm IRIe O HRGEAZD 118 tyikien: hase,band
signal decoded by the image decoding unit 100. The 15 video base band

shyedlitsispriceon 26wk rhEehSodedtatn iy fdesratingtonihd O1.

multiplexing is cayried put is prescribed by, SMPTE 319M-2000, and . .
il GG R AFE AR L Sy BPSRes SRRy boine
luinanee:al i bite ard Gheamn b Bikits erbhe theliplexes 110 has been
explained as above. 20 Subsequently, the encoded data selection unit
1g0aag theichArectesestizusfoubiiaqresehilipentibe wilheexptaidadiage is
The encoded data is supplied to the encoded data selection unit 120 from
tﬁéoé'ﬁ%réﬁ)f %@W%&%%ﬁéﬁﬂﬁéés iote) sfce. Operation of

the encoded daia.Selaeian Wik 12Quil be.ectplaingd 2Bl FISTeNGe IR to

a flowchart of Fig. 5. At step S151, it is determined whether or not
nithetypesisl shidhrimtigh rtlos en Miiplexeb Hi/petuthedpiiateddep He firotess
the process goes 16 to step 5153, and when mb_type is not the

intra-modet tHapRscasecybes trstl5asybaaEp BinedipkahtEtmined
et I I AU S AN
Fig. 1D afddurititiglasbstbiriagsebfoeici®n for multiplexing encoded data,
which is extracted and formatied by the encoded data selection unit 120, to
a video hase band signal decoded by the image decoding unit 100, The
video base band signal is synchronized with the encoded data. The format
after the multiplexing is carried out is prescribed by SMPTE 319M-2000,
and multiplexing is carried out at chroma (LSB) of a video signal having
luminance of 10 bits and chroma of 10 bits.
The multiplexer 110 has been explained as above.
Subsequently, the encoded data selection unit 120 as the
characteristic unit of the present invention will be explained.
The encoded data is supplied to the encoded data selection unit 120
from the entropy decoding unit 101 in the image decoding device.
Operation of the encoded data selection unit 120 will be explained
with reference to a flowchart of Fig. 5.
At step 8151, it is determined whether or not mb_type is the

intra-mode. When mb_type is the intra-mode, the process the process goes
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divided into a secondary submacroblock shown in any of Figs. 2A to Fig.
2D. When mb_type is not the tree mode, the process goes to step 5154,
and when mb_type is the tree mode, the process goes to step 5155. At
step S153 (intra-mode), since the encoded data input from the 10 entropy
decoding unit 101 has 87 bits per one macroblock as shown in Fig. 3 and
thus has bits less than 256 bits, the encoded data is output as it is. That
ispattehSdhdodad udarissblérraiiseeorimgnr amadmihenseresgfoes to
information of the encoded data does not lack. After the encoded data is
seiieRt 31:5%1e processing is finished (prepares for selection of the encoded

15 data of 8 REXtINEEQPIACK: ASARPARAL I Fithol MbSigpd ida(at

which mb type is the inter-mode but is not the in tree mode) (inter 16x16,
168 0i08% 1 6 )T thetred er it dspe morte mavbisb ek wanmoblesk iesdiagded into
52 bits as to encoded data of 16x16 mode when,it is predicted in one .
BB 8 TE BBt BN SET e 33 g e ek is
€ hIQde L8 8 IdeRrssicisdh oy fTroRe odirgcton; 2D,
1?14%95%%86%9% gr%é%d%%ﬁa of 16x8 mode or 8x16 moc?ja wh%ﬁ%ne of

thETheis ratedigtedsmonehdineetianal the pitherds predittedean Bidirectivhwhen

and 25 145 bits as to encoded data of 16x8 mode or 8x16 mode
prabicEERP AR (RGeS LRFREPPRESHRADHES SFHtS b the code data per

one macigplagh s 655 T NANASE Uit URONEA BRI BHPHERS o

is. That is, all the enco ata Is selected. Accordingly, in thé mode
whighds:HhR inteinmaeet i aos e tsgemasepthervlftrchatioshofithdn Fig. 3
encoded data does not lack. After the encoded data is selected, the .

predsbing he itindasprapar 8860 e sthectrrap thdabads qudtabItdS:
neﬁﬁ‘e{g?‘sc,rgﬁlgﬁ%)éncoded data is selected. Accordingly, in the intramode,

the information of the encoded data does not lack. After the encoded data
is selected, the processing is finished (prepares for selection of the encoded -
data of a next macroblock).

As apparent from Fig. 8, at step 154 (at which mb_type is the
inter-mode but is not the in tree mode) (inter 16x16, 16x8, or 8x16), the code
data per one macroblock can be expressed by:

o 52 bits as to encoded data of 16x16 mode when it is predicted in one
direction and 83 bits when it is predicted in bidirection;

s 83 bits as to encoded data of 16x8 mode or 8x16 mode predicted only in one
direction:

» 114 bité ag to encoded data of 16x8 mode or 8x16 mode when one of them is
predicted in one direction and the other is pradicted in bidirection: and

s 145 bits as to encoded data of 16x8 mode or 8x16 mode predicted only in
bidirection.

Yince the number of bits of the code data per one macroblock is less
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At step 5155 (tree mode), a macroblock is classified to six types referring
to the encoded data as shown in Figs. GA to 6F. The type shown Fig. 6A

is a type of a macroblock in a P picture and all (four) the submacroblocks
are predicted in forward direction. Since each 10 submacroblock is

divided to one to four secondary submacroblocks, the number of motion
compensation blocks per one macroblock is 4 to 16. Fig. 6A shows an
etamEs6rbivhjtharenudrbatshintotpes mpéniatichisib éksaPéhe gacoded
macroblock is 9, Further, the umb%{ of m&éicﬁ)\7 Vv ctora{)e{n%ne mgticér#ﬁ s

onhBan Sl o ST H UM FirR PR £A8 chi ermo

fpe'd GwWn L

.tgi?tié:ii, » 64 dhe MM AKRREERTNatioB B SIRes AREsRAcTRIRIeCK After
| .

s shown In a seventh column of Fig. 3, the encoded data per one
maereRlodkdiie e hovd) théirobsskiag 47 Sbithatl e epaxia den.

The type shown in Fig. 6B is one type of a plurality. of types of a
nvateebscrbihe Bysefsd daky ol RS tREH a"ﬂ%l@oblocks are predicted

in 20 foryaid JrestaqLRacinrd delin,aince ARG Aick

is dividedto 0 our secondary submacroblocks, the number of motion
coprpensatisriaskerned dhesmacthblenkisPids. 56 g BA shows an

example in which the number of motion compensation blocks per one
macrobloEkestepEahaEn e iinsct BIRAGHGhIREIRIGSE oh n?nB’t‘F(S Hrsnd

co nsatjon block is 1.at all times. AgeQrdingly, i tgﬂ%&@gﬂvn@iggg. h
G"’é? ?ﬁé“ﬁgg?nﬂ%%’rﬁﬁ% I‘éﬁcg F’n%% r&@%%%%%?%ﬁ%croblock is 16. As@ac

shown i Rights aokuen ef big & therenecoddsgatalpanorsblocks, the
macroblock of 18 the type shown in Fig. 6B has 473 bits at the maximum,
£

Thetyber stiowotionRigna s aentppechs per spamyBPRIges B frie 16. Fie.
macroplock in the B picture, ree submacroblocks are predi i
fo &f?e%ﬁcﬁﬁ‘?f?&%ﬂvg’ lﬁgréqcl |0Ilr11’1<%1}111%c1e one %ﬁ%%éc%%%‘%%?ﬁ%é{%% Blocks

predicied & inRidiregtiam Sinsa-aash submaskehlociisiividedtsropertone

follilrotion compensation block is 1 at all times. Accordingly, in the type shown
in the Fig. 6A, the maximum number of motion vectors per one macroblock
i8 16; As shown in a seventh column of Fig. 3, the encoded data per one
macroblock of the type shown in Fig. 6A has 473 bits at the maxmmum.

The type shown in Fig. 6B is one type of a plurality of types of a
macroblock in a B picture, and all (four) the submacroblocks are predicted in
forward direction or backward direction. Since each submacroblock is
divided to one to four secondary submacroblocks, the number of motién
compensation blocks per one macroblock is 4 to 16.  Fig. 6A shows an
example in which the number of motion compensation blocks per one
macroblock is 9.  Further, the number of motion vectors per one motion
compensation block is 1 at all times.  Accordingly, in the type shown in Fig.

6B, the maximum number of motion vectors per one macroblock is 16. As

shown in an eighth column of Fig. 8, the encoded data per one macroblock of
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secondary submacroblocks, the number of motion compensation blocks

per one macroblock is 5 to 20. Fig. 6C shows an example in which the

number of motion compensation blocks per one macroblock is 9. Further,

the number of motion vectors per one motion compensation block

predicted in 10 forward direction or backward direction is 1 at all times,

and the number of motign vectors per one motion compensation block
Ao RbdB

Hasifses SO SR 08-S hasft g e type shown in
Fig. 6C, e, maximum, Aumper FEnatigVegoTsrRRE ggsm%@'&%&f the

20. As shown’in a ninth column of Fig. 3, thé encoded data pér oné
megtediteidhtbid i eishown amd SHriep SGbhasch@? dils atrh ertdbcind fm
The type shown in Fig‘.b{SD IS one type of the plurality of types of the

rfrRicraBfbek e R BT RAGRS A HEpFHE SREIRSTRIREERABLPHY fSrEsricted
d'reﬁ%@»‘e‘aﬁbﬁ?"%‘i‘ﬁ% dire '%ﬂb%ﬁ%%\%{’@s@é%}g%e Eﬁﬁ!@&%ﬁ%%ﬁl@d n

bidirection. Since each submacr to one to four secondary

2 svinagraiiecksrdh ekunbes atnblien LampensatiopdieskspeleiNe per
macroblock is 6 to 24. The Fig. 6D shows an example in which the

miaeRcse Phetioiscobathsalivs Blo o perahesRBbbiock M g member
the 8?8 %%?}éo%ﬁg%%ga%gﬁ%%ere?:”%Q‘%&’”o%ﬂg"&%?“o%ﬁ%%ﬁér the

pre r ion or‘backward direction is I at all'times, and

the BITBLBE SfA R HOHdMESER SIREMIR AN SOMAPRASBLRR Bk cted in
predicted in bidirection is 2 at all times. Accordingly, in the type shown in

Fioreo diidéravaiomambankmisarctinestion v diersadbrionesntavt dbilooierg ber of
L R N T
The typershoun in kg SR onedvpesobiipRiualityof Boesif Heximum
macroblock in the B picture, one submacroblock is predicted in forward 5
divectiosr of backiwa e divzs o, ardrtres s s ithlodke srevredietednth
mcolumn of Fig. 3, the encoded data per one macroblock of the type shown in
Fig. 6C has 582 bits at the maximum.

The type shown in Fig. 6D is one type of the plurality of types of the
macroblock in the B picture, two submacroblocks are predicted in forward
direction or hackward direction, and two submacroblock are predicted in
bidirection. Since each submacroblock is divided to one to four secondary
submacroblocks, the number of motion compensation blocks per one
macroblock is 6 to 24. The Fig. 6D shows an example in which the number
of motion compensaﬁon blocks per one macroblock is 9. Further, the
number of motion vectors per one motion compensation block predicted in
forward direction or backward direction is 1 at all times, and the number of
motion vectors per one motion compensation block predicted in bidirection is

2 at all times. Accordingly, in the type shown in Fig. 6D, the maximum

number of motion vectors per one macroblock is 24. As shown in a tenth
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bidirection. Since each submacroblock is divided to one to four secondary

‘submacroblocks, the number of motion compensation blocks per one

macroblock is 7 to 28. The Fig. 6E shows an example in which the

“number of motion compensation blocks per one macroblock is 9. Further,

the 10 number of motion vectors per one motion compensation block

predicted in_forward direction or backward direction is 1 af all times, and .
thel wornisdrRE. Rotien Arades gets menesroraetpldatibreIbare shown in
di in bidirection js, 2 at all.ti . Accordingly, in the type shown in

Eﬁggﬁ ot %Srégéﬁbﬁlé?naér?&hrﬁb%r o rrr?Io%?dn vectors per one macroblock is

28. As shgywndp,aRHSxelaventh @iLme fgedfttiearcedtdydsiaypes of the
one macroblock of the type shown in the Figti.g}GE has 800 bits at the

maximaiiecklie theeRbavimin Pi sHhim ek Bipekastaecaisamyofaypasbf
the macroblack in the B, picture, and {)Ihgourgt e sub %oblo%ksr%r cted in
PPUHCHAP AT BR6 ‘E%ﬂ"%ﬁ‘é Oéhc%néfjl macron ]3%?{(:?30%?\%3%30& {0 neuﬁb

fup 20 S86ONA8IY SUDIPRCIBIRSKS: B RYAERA DRt Genpensatiomary

blocks per one macroblock is 8 to 32. The Fig. 6F shows an example in
whibmterobiorke ribemetioheearhpersationbisokeapenone tiapabiek is

9. Further, the number of motjon vectars per one motion .co sation
RERTIAicR i hrochBh E1B AT ACEATTR B e g Aumber
SROWRN, Fig 85 A8 e MASIRUEL PUMDALLLFMNAR S IOrE ReheRa he
rr?fcﬁ%%%&%% 3@3 Asa shown in agtbwelfth column of Fig. 3, the encoded
datanplesrosfenmoéion bletk:ef piectyp enstioarimEign SFtivashdogkhirs dicted. in

maximum. 20 Accordingly, the maximum number Qf encoded hits per on
RETOMB e BT APgFBP e ) BEL Gk IO SACRper of

OEa B3SO 16 SVCHIBHB IR SIS BLEA % iEreaRE Wilt-UBon is

problem, at step 5155, the number of bits of the 5 encoded data per one

maephlpekisset JessihansBbtrbilsebypedilaingpthe Fig. 6E, the maximum
number of motion vectors per one macroblock is 28. As ghown in an
eleventh column of Fig. 3, the encoded data per one macroblock of the type
shown in the Fig. 6 has 800 bits at the maximum.

The type shown in Fig. 6F is one fype of the plurality of types of the
macroblock in the B picture, and all (four) the submacroblocks are predicted
in bidirection. Since each submacroblock is divided to one to four o
secondary submacroblocks, the number of motion compensation blocks per
one macroblock is 8 to 32. The Fig. 8F shows an example in which the
number of motion compensation blocks per one macroblock i§ 9. Further,
the number of motion vectors per one motion compensation block predicted
in bidirection is 2 at all times. Accordingly, in the type shown in Fig. 6F,
the maximum number of motion vectors per one macroblock is 32. As

shows in a twelfth column of Fig. 3, the encoded data per one macroblock of

the type shown in Fig. 6F has 909 bits af the maximum.
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number of motion vectors per one macroblock of the tree mode. In the
submacroblock predicted in forward direction or backward direction, the
number of motion vectors per submacroblock is 4 at the maximum. In the
embodiment, however, a sufficient number of bits are 10 allocated only to
one motion vector and no number of bits are allocated to the other motion
vectors. For example, only one motion vector is selected. In contrast, in

the subrdecroidiou v rduicrearimpi seaebe atheuetiatb iR Bemotion

vectors per, submacr k js 8 at the maximum,. no Rumher.otbits are ., |
ROCHLIY ARG oM VBB AL ROt D e O o 68
sglegiedFUWier «avaRtio RV RFR BTN ATRS igFgarBpensation block

including the pixels at the four corners of a macroblock shown in Fig. 7 is
used as Gnespetivitivébismsvldemd atittap SpErh tohenesabrisbbpek the

predicted in forward direction qr hackward direction, That.is, to explain
e e o Boar e R SO b O o B ohbi B Ch e
i, 58 WHERLIS CQRASRY 8heiaens asa0neaky semasaablock (that
IS, motion compensation block) with 8x8 pixels as shown in Fig. 8A, a
motion Vectbeasitmibersbéoridprysubmaorbbioek dtieistipmotvhackward

compensation block) is used as one motion vecéor sel teq%)wit res&gct
e REERO R R 25 Y GRS ST RSP TREE R QBT EORR bt LR

SeeondaSuRagobIRak dihalnls HBRUo-caTIRRTISHON BlBKSI R Rt are
plngélas shown in Fig. 8B, a motion vector as to an upper secondary
submacedbietk (thehisputitanvadtcompensatiombéwck) istasad all@mded to
motion vector selected with respect to a._ macroblock. When the

siibsridrobiaek RACHPIBSed BPHASSBRSARY SHBMMABRIBEROTiREsLcted
motion cgmpensation Egﬁ%%&{)ﬁ&&&ﬁg%%ﬁ%ﬁf&% iR BigiRCHBd MM uch

vector as'to aFe seton ary suomacro atis, 5 motion
CeRmPBAsHNIIINcK) i3 ¥sethas phcstintianreditok Sel@atedwithaximum, no

number of bits are allocated to all the motion vectors. That is, no motion
vector is selected. A

Further, a motion vector as to a motion compensation block
including the pixels at the four corners of a macroblock shown in Fig. 7 1s
used as one motion vector selected with respect to one submacroblock
predicted in forward direction or backward direction. That is, to explain,
for example, the upper left submacroblock of four submacroblocks shoﬁfn in
Fig. 7, when it is composed of only one secondary submacroblock (that is,
motion compensation block) with 8x8 pixels as shown in Fig. 8A, a motion
vector as to the secondary submacroblock {that is, motion compensation
block) is used as one motion vector selected with respect to a macroblock.
When the submacroblock is composed of two secondary submacroblock (that
is, motion compensation blocks) of 8x4 pixels as shown in Fig. 88, a motion

vector as to an upper secondary submacroblock (that is, motion
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respect to a macroblock. When the submacroblock is composed of four
secondary submacroblocks (that is, motion compensation blocks) of 4x4
pixels as shown in Fig. 8D, a motion vector as to an upper left secondary
submacroblock (that is, motion compensation block) is used as one
motion 10 vector selected with respect to a macroblock. Although

explanation of | eft, upper right, and. lower right submacrollocks in
R B e A e A SR o

r-submacro own In r
thedewsendeft. Supmacialleehis £0TPRERAOEIAMS RREONUARY secondary
submacroblocks (that is, motion compensation blocks) of 4x4 pixels, a

nsotionasoldpelsstitieg iswmrotBiefosepensiaips bockeiotideR girdisas shown
motign cgmpensation block) is used one mgotion vector selected, with .

SE e CnE RSP ToRERTAL OB R IR RSB BFRRy PIock (ehat is,
SHRPRE ehIAEKS AEIHHSR IR R EISA ARG nlO W ARERSES ASSHANAJR Fign’

can be determined based on the encoded data. 20 Figs. 9A to 9F show
exespplddobarasebiockndind e thizalsoben setebliork irethoch 6Ehéywf four

correspond to the examples shown,in Figs. 6A to 6F. In the type shown in
RS A A AIRAGTR P IR IS BT ST SRR ISR AT 44

diseetian: ONe PRUANAECHN S, SAIRSISIRSHY SR 2R [0 secondary
submacroblocks as shown in Fig. 9A. Thus, four motion'vectors are
seldstedcpsivloak (tizer dblecktiburtoerpthestilecisd chptionsegctarsmarenction
motion vectors as to a secondary submacroblock (that is, motion 22

cORTSERSalRSH I iReRRARG BitemasrBNAy “Alherelyesplapaiien of
bR shouts e Bla e albiouiihe submpaRblerks i sdicted
in forward diréction of backward direction, one motion vector is selected

asibeachoblibesrebprctive Bubmderoblncks, aslshoVisy iBdeigIB. thd fiser left
four motion_vectors are selected per one macroblock. Further, the
submacroblock is composed of four secondary submacroblocks (that is,

motion compensation bloeks) of 4x4 pixels, a motion vector as to the lower
left secondary submacroblock (that is, motion compensation block) is used as
one motion vector selected with respect to the lower left macroblock.

Which of the secondary submacroblocks includes the pixels at the
four corners as shown in Fig. 7 can be determined based on the encoded
data.

Figs. 9A to 9F show examples of a case according to the above
selection method. They correspond to the examples shown in Figs. 6A to
GF.

In the type shown in Fig. 84, since all (four) the submacroblocks are
predicted in forward direction, one motion vector is selected as to each of the
four submacroblocks as shown in Fig. 9A. Thus, four motion vectors are
selected per one macroblock. Further, the selected motion vectors are

motion vectors as to a secondary submacroblock (that is, motion
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selected motion vectors are motion vectors as to a secondary
submacroblock (that is, motion compensation block) including pixels

shown by "x" in Fig. BE. In the type shown in Fig. 6C, since three
submacroblocks are 10 predicted in forward direction or backward

direction and one submacroblock is predicted in bidirection, one motion
vector is selected as to each of the three submacroblocks predicted in
fawapd nhisdttionh ockhokelafdrdiretwia shawa ot 'hmétﬂé%gs ¥scarded

as to the one_submacroblock predic goi;n bidirgction as, shown in Fig.
Thus, (a8 PRGBS ST Ao e P TEob e BB C st are
th%gﬁl@%&%‘lﬂ’?& Ion Ve atoEs a5s MesrRigeks axderaceandattion vector is
S lock (that i

macro is, motion compensation block) including pixels
sheywathy B6' 10 E4ghA the thesprosi sh owbrin Pigh Boksimeehowpn in Fig. 9B.

submacroblocks are predicted in forwartd direction or backward girection
it POETAAESBRGERS 4% BECIGATh Bt BRI moNR DERtEre

‘ BTt

IS ela%%te?igggtih%%%@%g the tuasuh Rasrahiocks Rredisieshigrwah@troblock

backward direction and a motion vector is discarded as to the two
submacblogksrpsedigtathinididilectd inabstiowpirelighoprning §x e Fig.
motion vectors are selected per one macroblock. Further, the selected
mBHen vectors are macroblocks as to 25 a secondary submacroblock

(that is, mption compensation_b ipcludi xels.gha ¥ dnFig:
9D. In the &geﬂ% an}hoﬁg.lgéggfrz%lg’my%%%%%robloc%gi‘ég%ﬁadicted

23, fopnar ddifeaction o hatkyesd Birdosiandaitthtm subinasreplocieroblock
are predicted in bidirection, one motion vector is selected as to eac

thésthrediciedrimbiditeeremrear IBATHTOVREHRY HfrBEIRGHO A5tk oF the

O 0 RS s R S Ao

selggied RBERRSyector is discarded as to the one submacroblock predicted in
bidirection as shown in Fig. 9C. Thus, three motion vectors are selected
per one macroblock. Further, the selected motion vectors are macroblocks
as to a secondary submacroblock (that is, motion compensation block)
including pixels shown by "x" in Fig. SA.

In the type shown in Fig. 6D, since two submacroblocks are
predicted in forward direction or backward direction and two
submacroblocks are predicted in bidirection, one motion vector is selected as
to each of the two submacroblocks predicted forward or backward direetion
and a motion vector is discarded as to the two submacroblocks predicted in
hidirection as shown in Fig. 9D. Thus, two motion vectors are selected per
one macroblock. Further, the selected motion vectors are macroblocks as to
a secondary submacroblock (that is, motion compensation block) including
pixels shown by "x" in Fig. 9D.

In the type shown in Fig. 6E, since one submacroblock is predicted
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macroblock. Further, the selected motion vectors are macroblocks as to a
secondary submacroblock (that is, motion compensation block) including
pixels shown by "x" in Fig. BE. In the type shown in Fig. 6F, since all (four)
the submacroblocks are 10 predicted in bidirection, a motion vector is
discarded as to the four submacroblocks predicted in bidirection as

5&%@%&%@5@%@%&1@&%@ %&gk%mﬁ %%8%%8%%@%’81@8[88&%‘% ,

Fig. 10 shows a table showing whether or not a motion vector o

respéiiivd mobiihireotimensatianmblocks idselecidddtothesespacve €588 res
of 15 Figs. 9A to 9F. Note that, as apparent when Figs. 6A and 6B are
cHhpREEPRiaTksBRe dintaf A rivash dTesion subreream digeiion and a

example, upper.leff. sub roblocks shown in Figs. and 613) |s , . :
e B R e A e et e
Prhediesett dm foswnedkeliiection or20 rackvand diasHandaeaBbREId per one
motion vectors corresponding to the submacroblock is one from the

begierihtpekd thugtheroemtotedeomiios fiesltrebiresisehlzgkg as to a

bR AR SR ket PR CSR R G ol uding

splected AL aPRarentfromethe above explanation, in the macroblock of
the tree mode, information lacks in a manner described follows. The

motion véetéhs sy peseowany BishhEceiiteck i BXkshsiealsnexythdedss are
FOHER R o SLLSHAER SUBIAETEEGLRE TPERE b i S pivels
(that 5 BHRREOMRARSALCH HRakaMRRELHICAleSE¢INPABE.  Thus, no
submacroblock with 8x4 pixels predicted in one direction, secondary 5
subrhincr oblkiok witeUx8diyels predictexbitooke direction, and secondary
Fig. 10 shows a table showing whether or not a motion vector of
respective motion compensation blocks is selected in the respective cases of
Figs. 9A to 8F.
Note that, as apparent when Figs. 6A and 6B are compared with
Figs. 9A and 9B, when a certain submacroblock {for example, upper left
submacroblocks shown in Figs. 6A and 6B) is composed of one secondary
submacroblock with 8x8 pixels as well as predicted in forward direction or
backward direction, the number of motion vectors corresponding to the
submacroblock is one from the beginning and thus' the one motion vector is
inevitably selected. As a result, all the motion vectors corresponding to the
one secondary submacroblock with 8x8 pixels included in the submacroblock
are selected.
As gpparent from the above explanation, in the macroblock of the

tree mode, information lacks in a manner described follows.

The motion vectors of a secondary submacroblock with 8x8 pixels
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submacroblock with 4x4 pixels predicted in one direction), the motion
vectors of secondary submacroblocks with the pixels at the four corners of
a macroblock (the pixels shown in Fig. 7) are selected. On the other
hand, in the secondary submacroblocks with pixels less 10 than 8xS (that
is, motion compensation blocks) (specifically, secondary submacroblock

with 8x4 pixels predicted in one directiQn, secandary submacroblock wi
S RO PTG A BTSRRI OB ot At
4x4 pixe icted | irecti lon.Necte

submacrlgt‘ﬁt(g%gésg’r?g é?f(ée)%gg%ge o%%lgg%g%g c%‘?a 15 maggab%c%f%%ge%giglg <&
shiR i1 17) Mistidiseardpen fatithebltvk oh Ginreifectlys afati daey
secondary submacroblocks (that is, motion compensation blocks)

isebaeeintinek mpitdidhrigrlspeekrad b o dimr B seRrci K ote
that all th d ther,than, & i
SRS ke e s 2 sdsity

oug rely transmitted, it may not

tiasiiteds Men e matorae plssiatedselesied iy dhiewrlagiatotion
method, the number of bits of the encoded data per one macroblock is as

shesterinafigeamd sy, b wiicseblpries adbchBifen a fdie Syl gerners of a

follows:(1) Intra-mode: 87. 25 bits;.£2) Inter-mode, first macroblock type,
p%ﬁ?g?égj%ﬁg(gﬁﬁ%%Xa]f?esc}fi%vﬁrblrxbia%%vﬁr%r&irséecﬁ%r? - 52 bits; 25 (3)
Inter-modsgy, fiist aeroklack tPehPEedistad i dlsireeioblodBhistH Pixels less
Inter-mode, second or third macroblock type, two submacroblocks are
pthdict@ddritiont ardroiréetionp B sridhw Mg ek duperifeadiss secondary

submacroblock with 8x4 pixels predicted in one direction, secondary
submacroblock with 4x8 pixels predicted in one direction, and secondary
submacroblock with 4x4 pixels predicted in one direction), the motion
vectors of secondary submacroblocks no pixels at the four corner of a
macroblock (the pizels shown in Fig. 7) are discarded.

Further, the motion vectors of all the secondary submacroblocks

(that is, motion compensation blocks) included in the submacroblock
predicted in bidirection are selected.

Note that all the encoded data ether than the motion vectors are
selected. Accordingly, although ref_idx is entirely transmitted, it may not
be transmitted.

When the motion vectors are selected by the selection method, the
number of bits of the encoded data per one macroblock 1s as shown m Fig. 11.
Fig. 11 will be briefly described from a left side as follows: (1) Intra-mode: 87
bits;

{2} Inter-mode, first macroblock type, pradicted in forward

direction or backward direction: 52 bits;
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(5) Inter-mode, second or third macroblock type, one submacroblock
is-predicted in forward direction or backward direction, the other one
submacroblock is predicted in bidirection: 114 bits; 10 (6) Inter-mode,
second or third macroblock type, two submacroblocks are predicted in
bidirection: 145 bits; (7) Inter-mode, first to fourth macroblock types, all

t tion compensation blocks are predicted in, forward direction in P
pk@tg%g:e ’ié‘ft"%‘?s;gfﬁ%(é‘} ?ﬁfgg%%ﬁgﬂﬁﬂe%%%bﬁ%ck type, four

submagmbleeks, :axg pregdicted in forward direction or backward direction:
161 bits; (9) Inter-mode, fourth macroblock type, three submacroblocks
creedin fewad dirdeadrmudseklaskr taitettion, 20 one

submacroblock is, predicted in bidirection: 140 hits: (10) Inter-mode, fourth
macrobh &%ﬁ% Ssﬁﬁ%@r%ﬁ%% g%“f)%%igg%c?r%\%%ard direction
or backwarg giregtion:ibMe sybmpacroblocks are predicted in
bidirection:119 bits; 25 (11) Inter-mode., fourth macroblock type, one

siirirterobiodk,isepredictethindoneardide teadkwardmirection, three
(12) 1R R A PAEFBIO0C R e BN SO aETbBiocks arc
et el e e eoptic e
be suppredstedtar?biibitsotedd 4 bits;
(6) Inter-mode, second or third macroblock type, two
submacroblocks are predicted in bidirection: 145 bits;
(7) Inter-mode, first to fourth macroblock types, all the
motion compensation blocks are predicted in forward
direction in P picture: 161 bits;
(8) Inter-mode, fourth macroblock type, four submacroblocks
are predicted in forward direction or backward direction:
161 bits;
(9) Inter-mode, fourth macroblock type, three submacroblocks
are predicted in forward direction or backward direction,
one submacroblock is predicted in bidirection: 140 bits;
(10) Inter-mode, fourth macroblock type, two submacroblocks
are predicted in forward direction or backward direction,
two submacroblocks are predicted in bidirection:119
bits;
(11} Inter-mode, fourth macroblock type, one submacroblock is
predicted in forward or backward direction, three

submacroblocks are predicted in bidirectional
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Note that, in the cases of the items (1) to (6), since the number of bits of
the encoded data per one macroblock is 256 bits or less from the
beginning, bits are not reduced at step S153 or S154 carried out in these
cases, and thus the numbers of the encoded data per one macroblock is
the 10 same as the values shown in Fig. 3. In the cases of the items (7) to
(12), since the number of bits of the encoded data per one macroblock
exceedsIeCHME RS HHE BBFinning, bits are reduced at step S155

CAITL ut in thesg casges, an data per
oﬁébﬁfgg%%oc eis%Pelg?]\c%% ?F:cgr‘%q%%% E%a%l?’es S 0&\,;\/9%%2%%5%&@1%” is
possib@é%ﬁaﬁgéa%mmﬂumﬁm@f bits per one macroblock to a
predetermined value (for example, 256 bits) or less by setting a limitto .,
the numbereof dinghn verrorb mmarimgRisalohareas d8wen thrempaber of bits of

described ahoyve. However, the frequenc oceur f

R RS A LT BRS Choh ha o2 o af
motion vagles isaepiiethidhatdss BrairnesmpeNsoli@), oks)lis number of
statistically small, the encoded data has a small lack ratio. Accordingly

ebéts b ineagedsdeleddacmakintpastblagle sddtibib v atdessAremehe

lection method described.aboye, it inle t o
P BEG I BT BRSO 4 DA 4 ke

n

submacrohlqeks. qt the tieedpode 9fdhe Qabedinms He P88 MRIEELISEONS the

located at the four corners of the macroblock is selected as a
represeniaievaisiiarsioutoriof Fag. Subrfradtubleckaefdhsvitem Fd) 1512),
making use of the following three characteyistics. Frequenggqg{ock excoads 256

o&tnPPt e BITRe T ek - therahoneath Rt PEFERe RS R 5 s tirahce
ofseeandanysuhmaciahlogke (halisameion oupERNSRUAR WaG) Wihese

pixels Tess bits T8 statistically low in the 5 tree mode; and _
cases, and thus the number of the encoded data per one macreblock is

reduced from the values shown in Fig. 3.

1t is possible to restrict the maximum number of bits per one
macroblock to a predetermined value (for example, 956 bits) or less by
setting a limit to the number of motion vectors making use of the selection
method deseribed above. However, the frequency of occurrence of the
secondary submacroblocks with a size less than 8x8 bits to which the
selection of motion vector is applied (that is, motion compensation blocls) is
statistically small, the encoded data has a small lack ratio. Accordingly,
even if an image is recoded making use of the encoded data using the
selection method described above, it is possible to suppress deterioration of
image gunality of a recoded image as much as possible.

In the submacroblocks of the tree mode of the embodiment, one
motion vector located at the four corners of the macroblock is selected as a

representative motion vector of the submacroblock as shown wn Fig. 7
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Frequency of occurrence of a direct mode, which can reproduce motion
vector from the P picture at the same position, is high in the B picture
having a tendency to have many motion vectors 10 As shown in Fig. 12,
the motion vectors located at the four corners of the macroblock are
motion vectors used by the direct mode of H.264 (as to the detail of the
direct mode, refer to the advice of H264. | IEC 14496.10 8.4.1.2
S e L R A S B . 8. Direct 16x16,

ah¥hBoRiest BxBhuln thedliieehonnds el eneticn tiesi@iFSds-calculated

based on the motion vector as to the position shown in Fig. 12.

rcdbringRcevbecTuRe RRstihseeeRsianT thetBusietobdoidkedt beleisicn elion
lacks, it can. b from th ' .of an adjacent :
LR B PR bT i R TR A B der i 4 SIS s i the

FHigscl SROWSan image recoding device to which data, which is 20
obtained by multiplexing a video base band signal output from the image
dedddingedeyiof withritrneon ob dedivkatamaditipteiinh fanctioprshows in Fig.
4 to encoded datg, is input. As described above, the, amount of
infdﬁﬁgﬁgnva?t@hj?%‘éé}%%g%ﬁggﬁi35&@,%&‘[’3’3?%‘?1 RSP or more)

lackgdp a:nat of Jnacrebioskds the-kaedneds Hacsditinghy, gtecoding
device must be 25 operated in consideration of it. The image recoding
dewieetofshe embodiment includes a demultiplexer 210, an image
encoding unit 200, and an encoded data setting 28 unit 220 as a

characteASRPATEOPHRas et RaTDeREE Y eFHRE tlarRiiniakdbe foupinosaers of
explaingd e dsnuliplexer iR ranies %gie&eaﬂm PROSUE P IBE (s to

multiplexer 110. That is, the demultiplexer 210 is input with the video 5
béise dend sifpial Grattichdhe eatodedtHatadsinauififie26d, ASDSEDArateDs-10

8.4.1.2 Derivation process for luma motion vectors for B_Skip,
B_Direct_16x186, and B_Direct_8x8). In the direct mode, the motion vector
is calculated based on the motion vector as to the position shown in Fig. 12.
Accordingly, even if the motion vector of the B picture is not selected and
lacks, it can be reproduced from the motion vector of an adjacent reference
picture (shown by "Reference PIC1" in Fig. 12) in a time axis.

Fig. 13 shows an image recoding device to which data, which is
obtained by multiplexing a video base band signal output from the image
decoding device with the encoded data multiplexing function shown in Fig. 4
to encoded data, is input. As described above, the amount of information of
encoded data (specifically, motion vector of 1 or more) lacks in é part of
macroblock in the tree mode. Accordingly, the recoding device must be
operated in consideration of it.

The image recoding device of the embodimenﬁ includes a

demultiplexer 210, an image enccsdix_lg unit 200, and an encoded data setting
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them from each other. The format of the multiplexed encoded data is
prescribed by SMPTE 319M2000 and a multiplexing position is the
chroma LSB of a video signal having luminance of 10 bits and chroma of
10 bits. The demultiplexer 210 has been explained as above. 10
Subsequently, the image encoding unit 200 will be explained. The image
eneoding un't.20 Indludes.a magroplack bufter (B Butfen) 201, a
transfforma%lonﬁquar?tlza 51 Uit 20 , an gnﬁopy coding unit 203, an
inverse quaBtEatianipisise fransfaipationiaitezD4, an image buffer 205,
a prediction unit 206, a prediction data estimation unit 207, and 15 a
switch 20Bha Hermatinlt#ee 1 Gnmasearriniage sitoreannceoisidokt he

ARt SoroHAGOR YRS ) AL AR Mo

irpage sivedihthe Mph 28 FHifen20ddiom @ recensiipeied dnadessiaredes

in the image buffer 205. The prediction unit 206 creates a predicted image
friimath éroecendtroidied inBlye fstored of the imaterbetizt 208odwkidniuse

of the predjction information supplied through, the switch 208, A prediction
em%%réﬁ?ii %@%&&ﬁﬁ&@ﬁﬁ@ﬁ@%éia i Be&“é‘}%%ﬁfé’r?%lé ighFoma
fremphe prediclion Haite08- LA he Imacs: Si9tadn e MBhuier 89k,
The prediction error is transformed and quantized by the 29
transfornatieniemahtipdtion: B1i0 202 ded ceefllaprtdnforbation as an

output therefrom is supplied to the entropy coding unit 203 and the_inverse
quantizationpEREteata bR HRARE P RACIRE PRk <Ry BedRlamesos

makes thegoelliglont IoMAtan 980 SABE. AL HARDIRENAHRRr (VB

supplied thereto t6 an entropy code and outputs
buffer) 201, a transformation/quantization unit 202, an entropy coding unit

203, an inverse quantizationfinverse transformation unit 204, an image
buffer 205, a prediction unit 206, a prediction data estimation unit 207, and
a switch 208.

The MB buffer 201 stores an image of one macroblock supplied from
the demultiplexer 210.

The prediction data estimation unit 207 estimates prediction
information for preferably predicting an input image stored in the MB
buffer 201 from a reconstructed image stored in the image buffer 205.

The prediction umt 206 creates a predicted image from the
reconstructed image stored in the image buffer 205 mék'mg use of the
prediction information supplied through the switch 208.

A prediction error is obtained by subtracting the predicted image,
which is supplied from the prediction unit 206, from the image stored in the
MB buffer 201.

The prediction error is transformed and quantized by the
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the coded train thereof to the outside as a bit stream. The inverse
guantizationiinverse transformation unit 204 restores a prediction error by
inverse quantizing and inverse transforming the coefficient information
supplied from the transformation/quantization unit 10 202. The predicted
image is made to a reconstructed image by being added with the

prediction error supplied from the inverse quantization/inverse
transfofrpatichowit 204 7B neenitshi0R wad med 6 & widrderin afo neigan u
buffer 205 so that it is encQded later. 15 Abit stream is ngtt ined .
-G TRPSoTR 5 SCBRRT 6 WG R ACRI B b g A erorse

s DAL 200 e exPlaiged e above. Subsequently.

e encoded data setting unit 220 as the characteristic unit of the
present irtientianrosl beddxplaimsd2 @D hkandodes fateseitdgromt20and
is supplied with encoded data from the demultiplexer 210. The encoded

dike seaigtinn iPSoERHRISIRP RoMHERIO R ACRARGRP I LR ARG TP ULS
gg@e :gag{é&%g‘%mg}’&%%? éQ%h%”a%LeQ{%Qfa@a informagion of the encoded

S, prediction information of the prediction data estimation unit

207 is sugpliethtnfae predistioncntiRees2 Sruhefeasaviveminioddinnistores a
lack, the prediction information included in the encoded data supplied
frome dhetgeneuop|bXdnPe TS EUBIsRG 308 iprearaibirorfeoosngbhe

OB e R P oA e A

deigsmined whether or not mb type is the intra-mode. When mb_type is
the intra-mode, the process goes to step. 58253, and when mb_type is
the intra-ibeatbdigrscuvegoismadrfpgpsconstructed image by being

added with the prediction error supplied from the inverse
quantizationfinverse transformation unit 204. The reconstructed image 18
stored in the image buffer 205 so that it is encoded later.

A bit stream is obtained by applying the above processing to the
macroblocks of all the images.

The image encoding unit 200 has been explained as above.

Subsequently, the the encoded data setting unit 220 as the
characteristic unit of the present invention will be explained.

The encoded data setting unit 220 is supplied with encoded data
from the demultiplexer 210. The encoded data setting unit 220 controls the
switch 208 according to the encoded data input thereto. When the amount
of the information of the encoded data lacks, prediction information of the
prediction data estimation unit 207 is supplied to the prediction umit 206,
whereas when it does not lack, the prediction information included in the
encoded data supplied from the demultiplexer 210 is supplied to the

prediction unit 206.
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At step 8252, it is determined whether or not mb_type is the the tree
mode. When mb_type is not the tree mode, the process goes to step, and
when mb_type is the tree mode, the process goes to step 8255. At step
5253 (intra-mode), since the encoded data of intra-mode can 10 be
shown by a number of bits smaller than 256 bits of the transmission band

from the beginnin pparent from the explanation el e .
decodin§ %%\%@’gvﬁﬁ% %C@éﬁgoogé g a’“?‘?ﬁlﬁ?nb gx%ngf“t% r%?ti%ﬁ{i?ﬁ}eeasrvﬁ (l)tl? r}:llt 208
o inferraation is Ak iaduerd-al-altby hewnaodedt data selection unit 120.

Accordingly, the prediction information included in the encoded data 15
supplied Atosteih & e miuiiplekemzine fwhpiier ao thé predizreAsumie 206
by switching thg switch 208 to the.encoded data setting unit 220 side
TV o TGS IR CIEB BHAF (A RRIHARD S

iieEmode bytds naj the ree ymoge)-4intied6XA6 ph6x8 s kE) stbE S252.

encoded data of the macroblock of 20 the mode which is the inter-mode
but is nofthettne & 2@ étfiodetherhigin ving Baer lve shbwibbiyae is the the tree
transmission band with bits smaller than 2 %s as apparent from

5
RSPt STPErRRNATERR Heroig HREGERA N thie PEARIEPERIR Step, and
g%}é@!%w g%i -Jéilgé%@&%5}9&&9&%&@%%@%@uced at

y the entoded data selection unit '1.20. Accordingly, the 25 prediction
informatign el ded n(iherenaoded siatse sthippimch frodnitiie. dbmiitipiesds can

210 is supplied to the prediction unit 206 by switching the. switch 208 to
tthe ehevdebbuamwehphRite stnalier Hign By iuirotibeigsipssion band

finished. How information lacks. i r of:.the ‘ : :
D e RS A AR e S M BRc0ding
egeoHedy HateHy vhipiasin g duactiahtipleatsgrélangtow|tththedacknsfdhe

information, 5 at step 5255 (tree mode), as to the secondary i

subfpresinocis @ebrradraeticn all by the encoded data selection unit 120,
Accordingly, the prediction information included in the encoded data
supplied from the demultiplexer 210 is supplied to the prediction umit 206
by switching the switch 208 to the encoded data setting unit 220 side,
thereby the processing is finished.

At step $254 (at which mb_type is the inter-mode but is not the tree
mode) (inter 16x16, 16x8, or 8x186), the erncod@d data of the macroblock of
the mode which is the inter-mode but is not the tree mode from the
beginning can be shown by a transmission band with bits smaller than 256
bits as apparent from explanation of the image decoding device with the
encoded data multiialexing function. Thus, the amount of information is
not reduced at all by the encoded data selection unit 120.  Accordingly, the
prediction information included in the encoded data supplied from the

demultiplexer 210 is supplied to the prediction unit 206 by switching the
switch 208 to the encoded data setting unit 220 side, thereby the processing
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compensation block) whose information (specifically, motion vector) lacks,
the prediction information, which includes the motion vector estimated by
the prediction data estimation unit 207, is supplied to the prediction unit
206. On the other hand, as to the secondary submacroblock (that is,
motion 10 compensation block) whose information (specifically, motion
vector) is selected by the encoded data selection unit 120 (does not lack),
tieefiprebitstion information included in the encoded data supplied from the

demultip erﬁ%lﬁ}gg%%ll d to th red'é:(t;'xork}f‘éck( ZP%glgtﬁe t&%&sggs been

the seco oseintormation (specitically, motion

Sﬁ?&iﬁeﬁ'ﬂ?lﬁﬁé@ﬂéﬂm@&mﬁ&mﬁ igBcbliely) Awbies thR IMdtiomeoded

vector can be obtained by the direct mode, it is utilized. Further, since the

edicadechiianie xithe fomehitne muwm%vsdbébﬁlaykhﬁ thicsefegmation,
data selection unit 120, it is supplied to th ion un te
SR DB BRSNS S OB A, motion
"G S Bl AR Of sERRaN | E&Qﬁc@ﬁyt%%lﬂiﬁvé@ﬁﬁ%ﬁvﬁs
mac

ng referring to the encoded data supplied thereto
Iikﬁwmma@mdbdﬂ@tmaemhm&n meiud2e tEanhefiothe eicodstingzied by

setting unit 220 determines by which one of the div odes wn in
e L raad sy

%Ee e@COt 093@‘ ke v%lsgst@(? &%C&%Sﬂ(ﬂﬁt? SglectenHNtd 26haktheNulbtion

etermlne based on the above determination that the motion vector of
w&u@ipag@@ad@rmwhmﬁmlmfomméspbmﬂmﬁmmmmnmcm) is

selection 32 unit 120 and the motion vector of Wh@? seconda
sebleeiedblshas nedadodet tealasiion il 4th titRe

enco data are disposed in RO t r I j
T B e e e
th@e%ﬂﬁ&ﬁﬁ@é@*@ﬁﬂﬁ@lﬂﬁﬁé@ﬂ)&h@ prediction unit 208. Note that as to

the secondary submacroblock whose information (specifically, motion vector)
lacks (that is, motion compensation block), when the motion vector can be
obtained by the direct mode, it is utilized. Further, since the encoded data
other than the motion vector is selected by the encoded _data selection unit
120, it is supplied to the prediction unit 206.

At step 8255 (tree mode), the encoded data setting unit 220
determines to which one of the six kinds of types shown in Figs. 64 to 6F the
respective macroblocks belong referring to the encoded data supplied
thereto likewise the encoded data selection unit 120. Further, the encoded
data setting unit 220 determines by which one of the division modes shown
in Figs. 24 to Fig. 2D the respective submacroblocks are divided referring to
the encoded data likewise the encoded data selection unit 120. Then, it is
determined based on the above determination that the motion vector of

which secondary submacroblock is selected by the encoded data selection
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how motion vectors are disposed in it is previously determined, the

encoded data setting unit 220 can find which motion vector supplied from

the encoded data selection unit 120 corresponds to which secondary
submacroblock to which it is determined that a motion vector has been 10
selected. When, for example, an order of secondary submacroblocks
agearding Ia whichselesied motion yeelRrs At R0PIIed hefslo s,
previously determined as to respective cases,?he goded data & ing
udikcd2@eghlirgbywhich motion vector supplied from the encoded data
selection unit 120 corresponds to which secondary submacroblock to

which it i§"15 Hereripled eiateshtotivie vactsiatad tiecare dismese d-inthargion

t . b f bit h ded d I t | t
PR S SR e
PeraRR I@srRRnckiesy akift aDiPaS AR Enbioneves e ARSRHMBRT and

of macroblocks per one macroblock selected by the 20 selection method
dbserinediahowstieregual dispetedshidrisopitheissldptddtenmiraloths enayded

I PERREH 1D b BB R B R PR 120
apd dhe gneaded data.seting Lt 22018, preadshyn deterninad.also in

this case. With this determination, resistance against 25 error in a
trambmissiari qdttio fotheotam pled emm it tdas et nAd it ke ctec brddryen
submacroblock whose information (specifically, motion vector) lacks (that

iSSHRSHRH cofRstcT BIORKS; ettt vecadass gdmaneblocks
S%@&f@ﬁg%%&ﬁ%ﬁ)&&éﬁ%&w%%@%9@@;1&& {08 MENAY, 1o

vectors selected as to peripheral motion compensation blocks at step

Sgbsridastthdet astitnidd se oo nerycsivemaseebibekenboded dormeatiems unit

(specifically, mation vector) lacks (that is, mation compensation blo%lg, ]
MetdipdctorshsEetier wetanREnpigshSrnbacneetngatidatieniection

blogk May &%‘é@%gﬂfs% which secondary submacroblock to which it is

determined that a motion vector has been selected.

Further, to set the number of bits of the encoded data per
macroblock to equal to or less than 256 bits, it is sufficient to set the number
of motion vectors per one macroblock equal to or less than 7. However,
when the number of macroblocks per one macroblock selected by the
selection method described above is equal to or less than 6, the selected
macroblocks may be transmitted a plurality of times making use of a vacant
region. How the motion vectors are disposed between the encoded data
selection unit 120 and the encoded data setting unit 220 is previously
determined also in this case. With this defermination, resistance against
error in a transmission path, for example, can be increased.

As to the secondary submacroblock whose information (specifically,

motion vector) lacks (that is, motion compensation block), the motion vectors
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initiation value for estimating motion vectors as to the secondary
submacroblock at step S255. With this operation, the prediction data
estimation unit 207 need not to estimate the motion vector as to the
secondary submacroblock (that is, motion compensation block) whose 10
information (specifically, motion vector) lacks, thereby an amount of

arithmetic operation can be reduced. In the recedin devi&e of the present ,
invdntide, @ﬁ@@&ﬁ@ﬂ&@hﬁ@%@ﬁk\/@&%%%ﬁw&iﬁ‘m gn the motion

prediction data estimation unit 207, i LY. | t £ step 8255,
Fe s e L
deyies withhe ancesdies dats muipiexindoiinsiione siffoerthetimotigrecifically,
vector is compensated only by the modes whose probability of

omcdivervectotbiacikdtbajualionisieaseameasttivie fogi: the mpEgn vector

[Example 2] In the selection methad of the motion vector,em i
SRS 10 R TR A e SRR e ot A s an
sglegiasinasiadesubmastoblost Arediciadiie hidisestiore @lihbugh there
are S macroblocks at the maximum per one macroblock from the
beghmingoblvith ttistepeianon, it thoddibhe eyaéenh dhupsei@iuaidyr

the encoded datag{g)er ongﬁngacroblock tc% 18% at the maéirgur%BHg ever,
VASEHIRER DY IZ)E?F G@Jﬁrﬁ%{:&f%g Pélalé{t)éldvinc cﬁireciflon fnin_th
t%é‘é’o%%%rﬁ%ﬂiﬂﬁc%ﬁﬁcﬂ Bnasandwikh2ehitn perione pacreitesk is
not sufficiently used. On the other hand, when motion vectors are
traffemittath34 e aficyl bs possimlertottine ledod éldeoke athem onat of

possibility that the image quality of a restored image obtained from a bit
SREHRIRRIAS RIPEATIRE L BRIFHSS e can be increased. However,

when one mation ysigLIg. Seleciedasio @ stbmasioblodiRieditieging
forward of bac ward& é%%ctlon 5 and two motion vectors are selected as to
eashiafBwaubmnasiebioakssated by the prediction data estimation unit 207,
image quality is not greatly deteriorated. Further, as explained in relatiofa
to the image decoding device with the encoded data multiplexing function,
since the motion vector is compensated only by the modes whose probability
of occurrence is low, image quality is least affected thereby in its entirety.
[Example 2] |
Tn the selection method of the motion vector employed in the
example 1, all the motion veetors are discarded (no macroblock is selected)
as to the submacroblock predicted in bidirection, although there are 8
macroblocks at the maximum per one macroblock from the beginning.
With this operation, it is possible to set the number of bits of the encoded
data per one macroblock to 161 at the maximum. However, when there is
at least one submacroblock predicted in bidirection (ninth to twelfth

columns of Fig. 11), a band with 256 bits per one macroblock is not

sufficiently used. On the other band, when motion vectors are transmitted

34



10

20

25

predicted in bidirection, the number of bits of encoded data per one
macroblock is set to 254 bits which are less than 256 bits. However, when
two window motion vectors are selected as to each of the submacroblocks
predicted in bidirection, the number of bits of encoded data per one 10
macroblock is set to 280 bits which exceed 256 bits. To cope with this

problem, when the number of macroblocks predicted in bidirection in the
nidcrBTICRIPAsEIbIe AntBmrrafadanishalleis @iRgsatibis hatihe

as to each qgf the macrqblo [ in_bigdirectian.i V.

SR e e R
seirclig dnethasiteseiibed abevesbls. Hokdockbivishowiexalvtias dor is
case according to the second selection method. They correspond to the

eseleniied shbwa iHirRacOAlRs ker e eAonolviearsraskrekeadrd thgection
types of Figs. 6A, 6B .and 6F are 20 as shownn Eigs. 9A, 9B and 9F i

o e TR Kectihn Sr e s T E P e
sgeengpelegtivnmeiied; Hevwavenhsingshetr thecwledion metheds are

common to each other, duplicate explanation is omitted. In the type
showmahlBély. 18 Ge binc2th lhbssabisacioblieerd baa 26phathctetlmiorormhen

direction qr backward direction and gng ubn%acro Ioc?k is %r?}dicted @1 K
biTHR S EOSH BRSO N SrERTS TS RIS 45 (10 S35H 8f the Shpagacroblocks
suhmactoblocksaredigiadindonvar diestianor hastenatd direstion 35
and two motion vectors are selected as to the one submacroblock

prediatebl okl vetctio A8 howininhFegcddiC2 Fhbidsthe five motion

vectors are selected per,one macroblqck. Further, the selected motjon
vectors arg’ ?ﬂﬁérﬁ’bﬁgﬁg%gﬁéggeﬁcg RS B ?Sﬂgﬁaﬁﬁ%ﬁg{? 8

%%Qﬁ&%&‘ﬂ? BERURARRIACKLINGIUAING BREIS $N3VY) D¥n et helR0¥: Mift¥nally

selecting a motion vector as to each of the macroblocks predicted in
bidirection is employed as a motion vector selection method in the example 2
based on the selection method described above.

Figs. 15A to 15F show examples of a case according to the second
selection method. They correspond to the examples shown in Figs. 6Ato
6F. |

The motion vectors selected in the types of Figs. 6A, 6B and 6F are
as shown in Figs. 9A, 9B and 9F in the first selection method and as shown
in Figs. 9A, 9B and 9F in the second selection method. However, since both
the selection methods are common to each other, duplicate explanation is
omitted. |

In the type shown in Fig. 6C, since three submacroblocks are
predicted in forward direction or backward direction and one submacroblock
is predicted in bidirection, one motion vector 1s selected as to each of the

three submacroblocks predicted in forward direction or backward direction
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In the type shown in Fig. 6D, since two submacroblocks are predicted in
forward direction or backward direction and two submacroblocks are
predicted in bidirection, one motion vector is selected as to each of the

two submacroblocks predicted in forward direction or 10 backward

direction as shown in Fig. 15D and two motion vectors are selected as to
the two submacroblocks predicted in bidirection. Thus, the six motion _
venfors are cétactedtipes ene sakasielloskiorieereratiarERiofkRrsiticted

vectors are. macrohlocks as.to a ondary submacroblock (that i
HO R RSB RSO Btk i‘rgclifgf%'g plxeﬁg’;ﬁw?lgwﬁvgﬁg%g ovvi\a/ﬁ%?ﬁ Ho:
lsr%%%%dl BADSINPR SAQWLER Figr fRheRNGROBEI St asHRRIRGk iors are

predicted” in bidirection and three submacroblocks are predicted in _
fanwarchititkation ton backwdadsdirektivrerohelidiibatvisstoyl e Resrag pantion

to the one submacroblock predicted,in) forward directi r backward
deckidnt %1%%8%?% ks a’ﬁd%\%vr%éﬂoiﬁ%e%%cgs are selected as

to each of the three sibmacroblackppiadiciednbisirerionicbRys e

seven motion vectors are selected per one macroblock. Further, the
spledetemotidnrvectoisrersiarmadcbablockrdsdurer sievondaryvo
submacroblock (that is, mgtion, compensation block) including pixels

shbWRaFoRosks era PTG ISR DPIICEE Shols ZABRPSYRSITRG® Selected as
whethey or.not a motign v, ' ti {91 blocks
S R R B e
appateniraeRCigs 64 dnskeBiarBigonfiaraddiitv FigsohSAdndsEEB,

when a certain submacroblock (for example, upper. left. submacrob

e GA L DA RGP bR D e on S, the
Lo o SRR 1 AP A6 e
motion vectors are macroblocks as to a secondary submacroblock (that is,
motion compeﬁsation block) including pixels shown by "x" shown in Fig.

18D.

In the type shown in Fig. 6E, since one submacroblock is predicted
in bidirection and three submacroblocks are predicted in forward direction
or backward direction, one motion vector is selected as to the one
submacroblock predicted in forward direction or backward direction as
shown in Fig. 15E, and two motion vectors are selected as to each of the
three submacroblocks predicted in bidirection. Thus, the seven motion
vectors are selected per one macroblock. Further, the selected motion
vectors are a macroblock as o a secondary submacroblock {that is, motion
compensation block) including pixels shown by "x" shown in Fig. 15E.

Fig. 16 shows a table showing whether or not a motion vector of

respective motion compensation blocks is selected in the respective cases of

Figs. 15A 1o 155
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selected. As a result, all the motion vectors corresponding to the
secondary submacroblock having one 8x8 pixel included in the
macroblock are selected. Further, as apparent when Figs. 6C, 6D and 6E
are compared with Figs. 15C, 15D and 15E, respectively, when a certain
submacroblock (for 10 example, upper left submacroblocks shown in

Figs. 6C d pE).i f d b blockewi
95 %ﬁ%@ﬁ?@m«? a)s'3553}5;]&?:8%%%%8n%igé.%ﬁ%n%%%ﬂa%%%%&%gﬁ%d"&'&@h

8x8 pixe predicte bidirection as'we t ero

Seipmacsablonkd PRecitied inchithiactahmes thebiouk sameacsobidekepper left
included-in a macroblock includin%EiSe submacroblocks is equal to or less

thabrsamebiopkBdr dfiafotth vt BR) 13re arvedistad ity fravespambackward

submacroblock is two from the beginning and thus the two motion vecto
PR SBRRET R RO VS ST VTS o SR BR gD ock
t0:th80AS BN HasYSH R B BIREKNER BX S pixsisdBalbdad inthe by

certain macroblock are selected. As apparent from the above description,
inahetedcrdbioeikaiiealihesnitoe vietbrmaioreksksding tndhaeecondary

described fallows. The motion vectors of ndary submacroblock with
SR TRRGED PR DR A A SEAEER G IOER Brcth FUBFFY DRk prcted
are seleciegHerihierhen he RUMPRIOEhes Amaerblecksdnciudad.itn
in a macroblock and predicted in bidirection is one to three, the motion
VEigerd 6€,25hend chiifarysseb s idein (thedrit im e tibmeoropérdalion
block) with 8x8 pixels included.in the macroblock and predicted in . .

bR &R HRP SR IO BARFRN AR ATAE R AP B0 FSuithhpshieks
B e b ee e el in
pridisaitibe fouwelirasidho pinetdahofwhinskignarnflihelsepoadiatyd in
submacroblock with pixels less than 8x8 pixels%that IS, motion

cBifperSiaRoRliRR K HHIBR RARIBIRG i iE S Fder 8RR Bhle i daritding
'QI?&%%&%@%%&P& %%t}%%ﬁ%@%@r}/ess than 3, the number of motion vectors

corresponding to the certain submacroblock is two from the beginning and
thus the two motion vectors are inevitably selected. As a result, all the
motion vectors corresponding to the one secondary submacroblock with 8x8
pixels included in the certain macroblock are selected.

As apparent from the above description, in the macroblock of the
tree mode, information lacks in a manner described follows.

The motion vectors of a secondary submacroblock with 8x8 pixzels

{that is, motion compensation block) predicted in one direction are selected.

Fu}i'thel‘., when the number of the submacroblocks included in a
macroblock and predicted in bidirection is one to three, the motion vectors of
the secondary submacroblock (that is, motion compensation block) with 8x8
pixels included in the macroblock and predicted in bidirection are selected.

Further, when the number of submacroblocks included in a
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submacroblock with 8x4 pixels predicted in one direction, secondary
submacroblock with 4x8 pixels predicted in one direction, and secondary
submacroblock with 4x4 pixels predicted in one direction) are selected. On
the other hand, the motion vectors of the secondary 10 submacroblocks,
which do not include the pixels at the four corners (pixels shown in Fig. 7)
of a macroblock in the secondary submacroblock with pixels less than

sx@ pirblogedidmuotioied HidizasHmhin M atatbE o MR FEoR VBRIcKkS of
(specifically, secondary submacrohlock wit 4 pixels predicted |

T A SR U B ORI ST A TR fenere
difectinnang sacangany sebmagehlackydliadcpiiaiscRedibiptlonss

direction), are discarded. Further, when the number of submacroblocks
intladét haxeadtbblosk wotipredinpdnsaticableskbrdichipdactnded in the

t th d b blocks, which do not includ
SRR RIS SH B BB ERGHS L A O B ESeondary
SUpMAGERbIAcKIR RIXEIS leesanaskd PRrelsdnakistBAlgbondary

compensation block) which is included in the macroblock and predicted in
biditestiorotdpekificalysse pinelaryratiotad dmbloeidinitt R pixdrecondary

Bt U B B O A e e e G ted
pixels pregictad.in.ane girestion) alg.discaideds sruthescuhen fhe

number of submacroblocks included in a macroblock and predicted
bigditeetiendsfalts, thé frioiomee dtais dé ahéhei 88 setdhddpyr corners (pixels
submacroblocks (that is, motion compensation blocks) includedlin the

meeemidaie dakrdeacRiNeriie BxarsorRIS IR pRIAAt AR lock with pixels
compatison,with the,examal .all the i .qe i :
RS A S S
thgiexaniple Afvd1ey taeondaes@macroblock with 8x4 pixels predicted in

one direction, secondary submacroblock with 4x8 pixels predicted in one

direction, and secondary submacroblock with 4x4 pixels predicted in one

direction), are discarded.

Further, when the number of submacroblocks included in a
macroblock and predicted bidirection is one to three, the motion vectors of
the secondary submacroblocks, which do not include the pixels at the four
corners (pixels shov;fn in Fig. 7) of the secondary submacroblock with pixels
less than 8x8 pixels (that is, motion compensation block) which is included
in the macroblock and predicted in bidirection (specifically, secondary
submacroblock with 8x4 pixels predicted in one direction, secondary
submacroblock with 4x8 pixels predicted in one direction, and secondary
submacroblock with 4x4 pixels predicted in one direction) are discarded. '

Further, when the number of submacroblocks included n a

macroblock and predicted bidirection is four, the motion vectors of all the
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submacroblocks included in a macroblock and predicted in bidirection is
one to three, the motion vectors of the secondary submacroblock with
8x8 pixels (that is, motion compensation block), which is included in the
macroblock and predicted in bidirection, are selected. When the number
of 10 submacroblocks included in a macroblock and predicted in

béd(i:rgztl:gon iséu nr%atn%(g 5‘88&'% ngd%i ,%’ﬁ?&%@ﬁ%&%ﬁ%ﬁdﬁr cks) included in
submacrobloc s, which include the pixels at the Tour corners (pixels

st ddolelad) Ghihgisesahydnry submacroblock with pixels less than
8x8 pixels (that is, motion compensation block) which is included in the

macroblodbandbradiarenln 2 & exgilenrshipspeainamtynsesdntisngxample 1,
S croblock with 8x4 pjxels predicted in one direction, secandar

SRS RRIGR Mo SR Bt pls Ease R R T e
submaciaklask Ml A4 BbRIsiBrericied inpone, dHaction) ¥e:selacied.

When the motion vectors are selected as described above, the 20 number

of Wit efxbllerkoitedwied eronecrsbdeokleokl ipradishedinihidigedtion is one
Fig. 17 will be briefly described from a left side as, follows; (1), Integ-mode:
SRt R PGB A O S B ARG P T picls
bagiward dieetior m g &S tion(Bl R e i H5simace ook YRE roblock

predicted in bidirection: 83 bits; (4) Inter-mode, second or third
nsaciqiledictypapthidi82subniaerebledksl aréphedi tter i fobaza nd

s P S O L R o
Spagiwarddredion ReQIRe RS SUBRAGISPIAEKS croblocks, which include
the pixels at the four corners (pixels shown in Fig. 7) of the secondary
submacroblock with pixels less than 8x8 pixels (that is, motion
compensation block) which is included in the macroblock and predicted in
bidirection (specifically, secondary submacroblock with 8x4 pixels predicted
in one direction, secondary submacroblock with 4x8 pixels predicted in one
direction, and secondary submacroblock with 4x4 pixels predicted in one
direction) are selected.
When the motion vectors are selected as described above, the
number of bits of the encoded data per one macroblock is as shown in Fig. 17.
Fig. 17 will be briefly described from a left side as follows:
(1) Intra-mode: 87 bits;
(2) Inter-mode, first macroblock type, predicted in forward
or backward direction: 52 bits;
(8) Inter-mode, first macxoblock‘ type, predicted in
bidirection: 83 bits;

(4) Inter-mode, second or third macroblock type, two
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predicted in bidirection: 114 bits; (6) Inter-mode, second or third
macroblock type, two submacroblocks are predicted in bidirection: 145
bits; (7) Inter-mode, first to fourth macroblock types, all the 10 motion
compensation blocks are predicted in forward direction in P picture: 161
bits; (8) Inter-mode, fourth macroblock type, four submacroblocks are
predicted in forward direction or backward direction: 161 bits; 15 (9)

Inter-rABlE FetRRloRkEcREB BERNFbed iR dRrEAFA ArShoMR S are predicted
in-forward directien or, bac! irection, one submacroblock is
predi\(lz\t}ea& i Fgr%cﬁ?gﬁa%%gt giJO) Inter-mode, fourth macroblock type,
) B acsableckendrerreditted srdblvekr dydisgelien or backward

direction, 20 two submacroblocks are predicted in bidirection: 223 bits;
(11) Invsbracksblogkisrnaerapiodimiavend siprpEpFoBlock is predicted

in forward or b a‘%fla{i? diregtion, three subgmacroblacks are predicted in
bidirevég% Wﬁ@c 0 .1035%408%%? and % R céfrgir)(%((?)gdieﬁ’ourth
macroB%@mﬁw&%&&gq@@g&gg;are predicted in bidirection: 77 bits
40 Accordingly, even if a macroblock has any type, the number of bits of

tie) dntederbdeaquerdrie ﬁiécﬁgbi@ct@b&m’ééﬁﬁpdﬁé@sed to 256 bits or
e, T tepalon s sespa s on g overer,
gy metipnyeetatsdnay hessleried Adadhgralestethe
| motion compensation blocks are predicted in forward
direction in P picture: 161 bits;
(8) Inter-mode, fourth macroblock type, four submacroblocks
ave predicted in forward direction or backward direction-
161 bits;
(9) Inter-mode, fourth macroblock type, three submacroblocks
are predicted in forward direction or backward direction,
one submacroblock is predicted in bidirection: 192 bits
(10) Inter-mode, fourth macroblock type, two submacroblocks
are predicted in forward direction or backward direction,
two submacroblocks are predicted in bidirection® 223
bits:

{11) Inter-mode, fourth macroblock type, one submacroblock is
predicted in forward or backward direction, three
submacroblocks are predicted in bidirectional prediction:

254 bitss and
(12) Tnter-mode, fourth macroblock type, four submacroblocks

are predicted in bidivection: 77 bits
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submacroblocks likewise the item (ii). Three submacroblocks located at
predetermined positions may be selected. Further, in order to select three
submacroblocks, a trial calculation may be carried out to find deterioration

of image quality can be minimized when the motion vectors of which 10
submacroblock is discarded. Further, the degree of deterioration of image
quality may be calculated on a trial base based on the sizes of th%ﬁmotg qts of

vectors dlcrespitgivesyionidh %@h@ﬁé@@é’&&bﬁ%@l@’ e | teHE
ggg'r%%c‘éa% ; %e%‘?’»%;rﬁé%é%%&&ﬁ%cﬁl%%”sﬁ%@#%@é&%@B@B&‘% é?%ss.

T

motion co

image o ensation block. 1

Further, i, thgdienh (haki i e s masslieek sroflibatiaur(12).
submacroblocks may be selected, motion vectors may be selected as to

the seleHimsleswbnthreobivbadivehiseknefitdn a1y riarsmeblockdnsy be
vector may he sent as to the not s%Iect(id %J rgsa%r)c%l%lg% %X following
et Al RS SEEHS SBRhBRERE DT A fiotion vectlor, when a

mofian, 2oneaian ff R36cRdak suamacrobleck Ritanekebleckedocated at
submacroblock  including the pixels at the positions shown in Fig. 7 is
withiteeerange dvbisitionn bestewelepiapreditsthinda nudepde selaed three
the motion vector is transmitted as it is, apd when % IS n(%t \#:}tlrgrathe .

rEBE A PRRS Eh ARG A AT RERTRSS S5

VeFlor, EOLXAmAlEnTbis 2nassumed Al the piedsievnined sawharol
ifs'Is Z°an

valgefashisiidk mistendettolartdas thixalp grpixef, datorierpiyen, of image

values, for example, "00 1101", "1Q" 4# shqwing,the values of them are, .

tramekinaenydspetsvenredan diieit

exceeds e sanas,d hhauingdpualdixsirasmitediThemethots

nSErAited to the case of ¢

excessiye ditsin iheseashel pedor etampletithedtenp¢aeytitme blocks, the

A degree of change of an image of each motion compensation block.

eterioration
€ motion

e‘range of itis from -0.25 pixel to 0.25 pixel. When the

2% HAESOH M B CIAF Rk e JRR ko™

e item (12) and may be 5 used to utilize

Further, in the item (12), three submacroblocks of the four
submaeroblocks may be selected, motion vectors may be selected as to the
selected submacroblocks likewise the item (11), and further a motion vector
may be sent as to the not selected submacroblock by the following method.

As to the respective components of a motion vector, when a motion
vector of 2 secondary submacroblock of a not selected submacroblock
including the pixels at the positions shown in Fig. 7 is within a range which
can be shown by a predetermined number of bits, the motion vector is
transmitted as it is, and when it is not within the range, a value showing
invalidity is transmitted in place of the motion vector. For example, it is

assumed that the predetermined number of bits is 2 and the range of it is
from -0.25 pixel to 0.25 pixel. When the value of an actual motion vector is

-0.25 pixel, O pixel, or 0.25 pixel, values, for example, "00°, "01", "10"
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motion vector of other motion compensation block may be transmitted by
the above method using excessive 33 bits. Further, in the item (12), the
number of bits per one macroblock may be set to less than 256 pixels by
selecting two representative vectors to each of four submacroblocks 10
predicted in bidirection, selecting eight macroblocks per one macroblock,

and transmitting.the roblocks.in an ' r
Ry A G Rt B TR Al e

or example, one maotion

OXIES SEUHY REDUB rib i he @xpresaRd HYIRAige] hel!, shawlion veelidity
having an accuracy of 26 bits may be estimated from the motion vector 15
exressadibieds bit by the prediction data estimation unit 207. Further,

when the pumber, of macrqohlocks predicted in bidirection i acrabloc
IS one or %]f%ef\%%sp?e?% ﬁ%ﬁg ?8 %ﬁlee%&}saer(ﬁ%{%%l\g%ﬁg(ﬁ%? ey lée

additionally; peleclieddqrashofthamaaciablotks mradisiadlin Hiditeaiof1o), the

20 Note that, although the respective units of the devices shown in Figs.
Aot dBvmey bef retdiizen dydmedwaan shtipmizlp e realibedtangmatiged by
computer reads,and carries out a program for functioning it as thes its.
RIS S éﬁ%&éﬂ&é%’% %gol?gﬁ' ve iﬁifé\ffﬁa ]ﬁﬁéﬁfr i e
s selasted syhena predsierminad gopdiyan isstatisfiad andiogh pisels by
discarded when it is not satisfied, as an example. However, encoded data

othésdiiag the matiesardetireforexamplesavhp bbb usedlas actakgetks be
selected or to be not selected in, addi_ticgl toori Iagf:et of the motion
%G

vBERsHcied A B BRAEI 1RIChERIR RE R P SR AR PE Brastebirk
d3%’@%@%%&%%9%&@@1&%&@iﬁ%%mwom&tmﬁ%m%

the co on of the example 1) i1s satisfied and may be discarded when it
isordlsatisfiedn badodhather Fertaitnmiylee ofnestded vatmmaybdinarily
selected when a second predetermined . - )
expressed by 26bits, it may be expressed by 24 bits. Then, a motion vector
having an accuracy of 26 bits may be estimated from the motion vector
expressed by 24 bit by the prediction data estimation unit 207.
Further, when the number of macroblocks predicted in bidirection in
a macroblock is one or one to two in place of one to three, a motion vector
may be additionally selected to each of the macroblocks predicted in
bidirection.
Note that, although the respective units of the devices shown in Figs,
4 and 13 may be realized by hardware, they may be realized by that a
computer reads and carries out a program for functioning it as thfase units.
Explanation has been made as to a motion vector with many bits,
which is selected when a predetermined condition is satisfied and is
discarded when it is not satisfied, as an example. However, encoded data

other than the motion vector, for example, may be used as a target to be

selected or to be not selected in addition to or in place of the motion vector
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condition (for example, the condition of the example 2) is satisfied and
may be discarded when it is not satisfied. 43 CLAIMS 1. An encoded
data output method of outputting encoded data of respective macroblocks
corresponding to an input bit stream in a predetermined number of bits or
less, comprising: a prediction mode determination step for determining
whether or not a prediction mode applied to the macroblocks is a
fregeierminerhptedigtiohtimode; an encoded data selection step for

selecting a predetermined type of .encode ta corresponding to the
pixels at PrEGREErMAIFRIG BRSTSHR &ﬁgeﬁ)g\ﬁ%%%%ﬁ&ew én a first
redeterm igtionnede ds Anplied, ad a1 RiIIBIeR-SERdOD 5
Eﬁg‘?é? %%%%ﬁ@@gﬁ%ﬁg bitsﬂ%%ﬁa’ predetermined type of encoded "
data selected ahthehentisdeciddterketedtionrsiepatisfied, pred eteotiine dertain
type of encoded data that is not selected_at the encoded data selection
8

stEparvfienraderbBriekR Ay RRiBHERE fradeR AfiRE RTHEL is
applied. 2. An encq d Ut me | im; =11 g
tk(?gplb(%%é?s?r% igﬁasrfdl ;?efe%%?c%%ﬁt e girle%gﬁr%%%gg%%g) o%?rfgc%%%wd&d ata v
whichdsidkseiektedaidheeacagsdddata selection step. 3. An encoded
data output method as claimed in claims 1 or 2, wherein the bit
distribution step distributes bits as many as or less than the bits in the
input bit stream to the predetermined type of encoded data selected at
the encoded data selection step. 4. An encoded data output method as
claimed in any one of the preceding claims, wherein the predetermined
prediction mode is a mode for further dividing the submaeroblocks
constituting each of the macroblocks to
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one or a plurality of secondary submacroblocks and arranging the
secondary submacroblocks as motion compensation blocks. 44 5. An
encoded data output method as claimed in any one of the preceding
claims, wherein the predetermined positions are four comers of the
macroblocks. 6. An encoded data output method as claimed in any one of
the preceding claims wherein, when the predetermined type of encoded

: ther macroblock lacks, the predetermined positions are positions
m% the predetermined type of encoded data utilized to reproduce

the predetersiing@dvied ehtackinganedsed slsatpufineneadid data of

output method. as claimed in any one of the preceding claims, wherein
theSpretutmarelgde sraiepaRaina ko iARIRBY Rif BERM Mdtion vector.

angassasa daimeuarbTenqd esdaimed g any one of the

eceding claims, wherein: a pre determination step is

applied tq geteraniog mdRildereniohiop edisting diretioniapaihditethe not a
respective submacroblocks included in the macroblocks, to which the
pPeciEsienliaadp RIbeerirbaanacaphlRE S dsdrEsEHTRRG IS WHEdRR
datgd%election step is applied only to the submacroblocks to which it is
d2rined that the predicting direction thereof is not bidirection at the
predictingglsgcbiopddiersuiation step f8r Adlenendedrddtacpntipuidneibed
as claimed in any one of the preceding claims, wherein: a predicting

dreetiderala AIFASORNAEIZ L IPBIRI G Gb IipaRIE NG thBPSitiqps an the
P e AL

a bit distribution step for more preferentially distributing bits to a
predetermined type of encoded data selected at the encoded data selection step
than a predetermined type of encoded data that is not selected at the encoded
data selection step in the macroblocks to which the predetermined prediction
mode is applied.

2. An encoded data output method according to claim 1, wherein,
the bit distribution step reduces the predetermined type of encoded data
which is not selected at the encoded data selection step.

3. An encoded data output method as claimed in claims 1 or 2,
wherein the bit distribution step distributes bits as many as or less than the
bits in the input bit stream to the predetermined type of encoded data selected
at the encoded data selection step.

4. An encoded data output method as claimed in any one of the
preceding claims, wherein the predetermined prediction mode is a mode for
further dividing the submacroblocks constituting each of the macroblocks to
one or a plurality of secondary submacroblocks and arranging the secondary

submacroblocks as motion compensation blocks.
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prediction mode is applied, is bidirection; and 45 the encoded data
selection step is applied to the submacroblocks to which it is determined
that the predicting direction thereof is not bidirection at the predicting
direction determination step, and the encoded data selection step is
applied or not applied to the submacroblocks to which it is determined
that the predicting direction thereof is bidirection at the predicting

directiors dejerinasignisian: dQphn.aRaARsesIaRAKPH Methed 88 the

claimed in any one of the preceding claims, wherein: a predicting

@mﬁchngjdmnﬂnaﬂmmﬁus;ammmeﬁepmmom éowr ootrers of the

predicting direction applied to the respective submacroblocks included in
drcks, to which the predetermined prediction mode is applied,

s bidireglion, 2aqdbanaatesLiaa selprieRsmIREPRIG ORI of the

macroblocks only when the number of the submacroblocks which is

quMgndlaanmadtetﬁnckwmmclpth depecohenedtiyee g eummdrdatteof

£§£|Ied agg)%a h b|d| tlonal redicting direction is,a ed |%
RBtPald BRHHRPS REUPRY ating to
SRIMRA AR Q0L %f ﬁ?&?&ﬂ%&@' st et ndhR aneedsd data

selection step selects a predetermined type of encoded data, which

coedsipomdseid ‘sq:mmﬂéaykﬁn@ srenydbiodisincluding the pixels at the
predetermined positi n the macrob| in the m croblocks to which
the ol EAFRHEEH RGP CHIBUE oA 13TAFH dH A e e
ARUEMEHshAS ClALASH: ‘éﬁé‘&é&!&%@%ﬂ%&%@%%%@é MeetRkludes

bits are not reduced as to encoded data of a type other than the
prddase animdebtypector.

8. An encoded data output method as claimed in any one of the

preceding claims, wherein:

a predicting direction determination step is applied to determine
whether or not a predicting direction applied to the respective
submacroblocks included in the macroblocks, to which the predetermined
prediction mode is applied, is bidirection; and

the encoded data selection step is applied only to the
submacroblocks to which it is determined that the predicting direction
thereof is not bidirection at the predicting direction determination step.

9. An encoded data output method as claimed in any one of the

preceding claims, wherein:

a predicting direction determination step is applied to determine
whether or not a predicting direction applied to the respective
submacroblocks included 1n the macrobiocks, to which the predetermined

prediction mode is applied, is bidirection; and
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46 13. A receded data creation method comprising: the respective steps
of the encoded data output method according to any one of claims Ito 12;
a decode step for decoding a base band signal from an input bit stream;
and a multiplex step for multiplexing encoded data, which is obtained by
applying the encoded data output method to the input bit stream, to the
base band signal. 14. An encoded data restore method of restoring the

encodedigata Qidaseach welamisakieskk fap sheddntRartshat #5Blocks to

encoded data of respective macroblocks created by an encoded data
ouibpek b ésririarmbueglingten paadir dagdirestipacthasenicsombdudirection
carresponding to an_input bit stream in a predetermined number af bits or
e e R R R R S
deterniingans tispiosder Aprasiiiontaasne sppliasrihibelsas allRks: is

is a predetermined prediction mode; an encoded data selection

dessmmimabihelcih foprrstinrngidganting hatoabts dutirseton wethed,
that en ode%{gat{a of adggedetemgined tté/ e corresponding to the pixels at
tﬁgeﬁ?ﬂg 2 iﬁ%&gﬁba (ORSIN fhe Macroblocks is selected in the

block . : > : S
macroblogks joweh e @é@@é@{ﬂﬂ@%ﬁﬁﬁﬁ%ﬂ%&%ﬁgﬁ%ﬁ%

distribution determination step ata

output metheditizathitegresmoegnpreferentially distributed to a
predetermined, type of encoded data selected at the encoded d

selectior? RieR RHIRbReIRs ARtRIEAIIBRaHERde & %?%ﬁ%%mm
spipgicd at e £ gf&@&%ﬂg@ﬁ@éﬁwgﬁﬁB&%%&%%@Qﬂ%s to which

the predetermine
submacroblocks included in the macroblocks, to which the predetermined

prediction mode is applied, is bidirection; and

the encoded data selection step is applied to the macroblocks only
when the number of the submacroblocks, which is included in the
macroblocks to which the predetermined prediction mode is applied, and to
which a bidirectional predicting direction is applied, is a predetermined
value or less. |

11. An encoded data output method as claimed in any one of the
preceding claims, wherein the encoded data selection step selects a
predetermined type of encoded data, which corresponds to secondary
submacroblocks including the pixels at the predetermined positions in the
macroblocks, in the macroblocks to which the predetermined prediction
mode 1s applied.

12.  An encoded data output method as claimed in any one of the
preceding claims, wherein bits are not reduced as to encoded data of a type

other than the predetermined type.
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prediction mode is applied; and 47 an encoded data restore step for
restoring the encoded data of the respective macroblocks for receding
based on a result of the bit distribution determination step. 15. An
encoded data restore method according to claim 14, wherein it is
determined at the bit distribution determination step that the
predetermined type of encoded data, which is determined to be not

spiected Andhg aneaded &%&%i%ﬂt%mﬁﬁ‘egrﬁebg?&%mded data

selection. determination step, is reduced in th ed data output
method. di6&: Aesmruiovedtdptaofetiorenveteaddsactaitped inathidsddonding
15, wherein if is determined at the bit distribution determination step that
iAW IHER Ql‘%ﬁﬁé’%%@o}%ss than the bits in the input bit stream, are

which 5 BESR AT D SRSRAE A he e RED SV Ok e

the-caneogled data selection determination step in the encoded data output
method. 17. An encoded data restore method as claimed in any one of the

claims 14 13dinexwtasranT e itelssiagineaqad datiorviniselisohtaiogd by
for further dividing the submacroblocks constityting each,of the
RREIOHN R SRt SaHR PR ek o Bl e the
%@@%ﬁ&@gﬁgpondary submacroblocks as motion compensation

blocks. 18. An encoded data restore method as claimed in any one of the

claims 1440 14mnghesdiertatprerstveermsdepgositisatoaiecitie eopedasiciata
h blocks, 19..An encoded d hod as ¢laimed i
e S e ek
cedsd-dnta phetasl macrakieck hacks dhedredatarmingsipasiingg are

positions relating to the ‘ .
outputting encoded data of respective macroblocks corresponding to an

input bit stream in a predetermined number of bits or less, the method
comprising:

a prediction mode determination step for determining whether or not
a prediction mode applied to the macroblocks is a predetermined prediction
mode; )

an encoded data selection determination step for determining, in the
encoded data output method, that encoded data of a predetermined type
corresponding to the pixels at the predetermined positions in the
macroblocks is selected in the macroblocks to which the predetermined
prediction mode is applied;

a bit distribution determination step for determining, in the encoded
data output method, that bits are more preferentially distributed to a
predetermined type of encoded data selected at the encoded data selection
step than a predetermined type of encoded data that is not selected at the
encoded data selection step in the macroblocks to which the predetermined
prediction mode is applied; and
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predetermined type of coded data utilized to reproduce the predetermined
type of lacking coded data. 48 20. An encoded data restore method as
claimed in any one of the claims 14 to 19, wherein the predetermined
type of coded data includes at least a motion vector. 21. An encoded data
restore method as claimed in anyone of the claims 14 to 20 wherein: a
predicting direction determination step is applied to determine whether or

not a preglicting,ditglion ARRIRL SR e FaRRESHYS SHDEIRERIAKS: of the

included in the macroblocks, to which the predetermined prediction mode

_iseapplitidcisiaittiobbtices fordrdredingpoastdain setkesatloniStep Miapiptidbiution

only to the submacroblocks to which it is determined that the predicting
EFEHRBIR SF58 not bidirection at the predicting direction determination

step. 22./An engadied fafqResiigdnethechad GBS VYIRS 191 Bercin
claims 14 to 21, wherein: a predicting direction determination step is
dppéiettterdaterdinehwhéthibstoingt enpdetinting ditetisnmppiethto the
respective .suymacroblocks ncluded in the macraoblocks, to which the
PR e ERsagas é%?pdﬁé&bsia. RS2 AE P dsesed
dalaReiecioR SR iSARplethia e SHRMACHRIEkS iR WhieB LS

determined that the predicting direction thereof is not bidirection at the

plettintiigatirctitep disteeniatiom stepeanodbe dazodetbdatactutection
Gotormind AP BCHS LR AMER B Rg 14 or 15,
m%g%ﬁ%%ﬁ%%%%ﬁé{@ BRER AR ANRILRR HARIR TS that bits,
which are the same or less than the bits in the input bit stream, are
distributed to or reduced from the predetermined type of encoded data
which is determined to be selected in the encoded data output method at the
encoded data selection determination step in the encoded data output
method.

17.  An encoded data restore method as claimed in any one of the
claims 14,15 or 16, wherein the predetermined prédiction mode is a mode
for further dividing the submacroblocks constituting each of the macroblocks
to one or a plurality of secondary submacroblocks and arranging the
secondary submacroblocks as motion compensation blocks.

18. An encoded data restore method as claimed in any one of the
claims 14 to 17, wherein the predetermined positions are four corners of the
macroblocks.

19. An encoded data restore method as claimed in any one of the
claims 14 to 18, wherein when the predetermined type of coded data of other
macroblock lacks, the predetermined positions are positions relating to the
vredetermined type of coded data utilized to reproduce the predetermined
type of lacking coded data.
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of the claims 14 to 22, wherein: a predicting direction determination step is
applied to determine whether or not a predicting direction applied to the
respective 49 submacroblocks included in the macroblocks, to which the
predetermined prediction mode is applied, is bidirection; and the encoded
data selection step is applied to the macroblocks only when the number
of the submacroblocks, which is included in the macrobloeks to which the

predetermined pregliclion mASedsaRPISEHARC IR ADIFIEGHEN the

predicting direction is applied, is a predetermined value or less. 24. An
efsiode d4ladal fo stdrerene thedasdetrimeithéad anypoof afdbe detedmschddes at
23, wherein, at the encoded data selection step, it is determined that a
AragkicmAHER KRBT encoded data, which corresponds to secondary

2BRAARER Y1 encoded ds o seconda
oI, e e AR s b ah e and e e

Riediat did naolie wshapetied, in the encoded data output method. 25. An
encoded data restore method as claimed in any one of the claims 14 to

24, wheraPresiqing e efien dsdeuzaliomsfandn wolisk e defsmame

type,.the encoded data s res S n it . reduced in
tﬁﬁqg%&%d%rdn é%t% %ﬁ%&%r% t%%% %%Agrg E%god?éig% rﬁéa%{]?gg E?:{(1)‘r;1§prising: the
resbesiireisisss ohthededcaded datartasirRinethdd decasdingit@eanined
one of claims 14 to 25; and an encode step for encoding an input base

etedisigpnimedany dplistthe WHtweb@atadestored by the encoded

data restore methpd. 27. An.encoded data output devjce for outputting
encoded" Stgmgpé)e% gata seléction s(%ep 15 app%eéd on{y 16 ¥he

submacroblocks to which it is determined that the predicting direction
thereof is not bidirection at the predicting direction determination step.

22.  An encoded data restore method as claimed in any one
of the claims 14 to 21, wherein:

a predicting direction determination step is applied to determine
whether or not a predicting direction applied to the respective
submacroblocks included in the macroblocks, to which the predetermined
prediction mode is applied, is bidirection; and

the encoded data selection step is applied to the submacroblocks to
which it is determined that the 'predicting direction thereof is not bidirection
at the predicting direction determination step, and the encoded data
selection step is applied or not applied to the submacroblocks to which 1t is
determined that the predicting direction thereof is bidirection at the
predicting direction determination step.

23. An encoded data restore method as claimed in any one
of the claims 14 to 22, wherein:

a predicting direction determination step is applied to determine
whether or not a predicting direction applied to the respective
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respective macroblocks corresponding to an input bit stream in a
predetermined number of bits or less, comprising: prediction mode
determination means for determining whether or not a prediction mode
applied to the macroblocks is a predetermined prediction mode; 50
encoded data selection means for selecting a predetermined type of
encoded data corresponding to the pixels at predetermined positions in

%ﬁeﬁeRﬁ%ﬁ%%amwamme@ge}%@m%,R@wﬁsmmgm@mﬂm

t distribution means for more preferentially distributing bits to a
predatomimeditypeapbtiedodelidatrtelcted by the encoded. data
selection means than a predetermined type of encoded data that is not
elocted s SHEOUHL M T SRR LS s ThABFEHAGLRE D oLy
WeEh the pisistersmingd pisdielion meds waRpIadEhAiaRcered data
output device according to claim 27, wherein the bit distribution means
redunes thk predetechnihedtydetof mived edadacsiontietds opliecteanak to
the encoded data selection.means, 29. An encoded data output device
CHRIRBT R GIARRO SO B8 I GH SR O SRR s BPE SRS

j as or less than the bits in the input bit stream to the
?r%é%ig?r%d type of encoded data selected by the encoded data
selectiopdmedns e300 dedatutadest ciatarmtbout seviesasidaiamdoneanl/the

one of the claims 27 tq 29, wherein the predetermined prediction mode is
& B b Orarth B ETAt a&ﬁ*&%%%gﬁg §eg%%t§ﬁfhﬂFFé’e§c’r? of the

BAIARINEkSHQ %%%é%%%%%mm&ﬁ%ﬁ% RS ARG ponds to

arranging the sec cks as motion compensation
Blazksla1. shbreacootsiddatdnoindin gl éhicpixsislairize prcaieyenpivtthe
claims 27 to 30, wherein, the predetermined positions are four corpers qf
ipesitions in the macrebiocﬁs, is selocted in e mACrobIocks 16 Which tie
predetermined prediction mode is applied, in the encoded data output
method.

25. An encoded data restore method as claimed in any one of the
claims 14 to 24, wherein, as to a type of encoded data other than the
predetermined type, the encoded data is restored based on that bits are not
reduced in the encoded data output method.

26. An encoding method comprising:

the respective steps of the encoded data restore method according to
any one of claims 14 to 25; and

an encode step for encoding an input base band signal making use of
the encoded data restored by the encoded data restore method.

27. An encoded data output device for outputting encoded data of
respective macroblocks corresponding to an input bit stream in a
predetermined number of bits or less, comprising:

prediction mode determination means for determining whether or
not a prediction mode applied to the macroblocks is a predetermined
prediction mode;
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macroblocks. 32. An encoded data output device as claimed in any one of
claims 27 to 31, wherein, when the predetermined type of encoded data
of other macroblock lacks, the predetermined positions are positions
relating to the predetermined type of encoded data utilized to reproduce
the predetermined type of lacking 51. encoded data. 33. An encoded data
output device as claimed in any one of the claims 27 to 32, wherein the

predeteriingaly Bg:al GG Mth ey %%?e@ﬁﬁ%%‘p?é&@ﬂé?ﬂxﬁ?é‘d%of

An encoded data output device as claimed in any one of the claims
Iontiedeiiatpredictipguiiestitn Hetpimtativ prevetesismgbheditions in the
determi?e whether or not a prédicting direction applied to the res ‘ec_tive

JORFREPIORISHIS TG SoG PIRECRERHSI0 AEs s Utk

pt i
predictiog;mg '.ﬁlﬁﬁﬂii IS, bidirection; 5&% '
means is appﬁ‘é&é only to‘f?[ci]e{:eé?1 §u r%era%t?%%%% to vﬁ%ﬁ%ﬁ?%%%t%ﬁ%gﬁ%o @
theedeeeintingdiresti of deistaminddiancieasd thatecpredietindadirestionion
thereof is not bidirection. 35. An encoded data output device as claimed in

ARGARIAT R DERAIRNE VNG B ReHEr iR Qstediain b dtignt selected by the
HESANAnn eantis ARG JCRELAL O0LRredicting

irection app the respective” submacroblocks in in the
mesiekineksetopmbicbiiba ﬁ{@d@i@rggjpgédprediction mode is applied, is

bidirection; and the encoded data selection means is applied to the

submacrsbloéi® e3ortiehints AR erRIAPIREdalRgdRGtigherein
BRBY Bdi8bution means reduces the predetermined type of encoded data

which is not selected at the encoded data selection means.

29. An encoded data output device as claimed in claims 27 or 28,
wherein the bit distribution means distributes bits as many as or less than
the bits in the input bit stream to the predetermined type of encoded data
selected by the encoded data selection means.

30. An encoded data output device as claimed in any one of the
claims 27 to 29, wherein the predetermined predibtion mode is a mode for
further dividing the submacroblocks constituting each of the macroblocks to
one or a plurality of secondary submacroblocks and arranging the secondary
submacroblocks as motion compensation blocks.

31. Anencoded data output device as claimed in any one of the
ciaims 27 to 30, wherein the predetermined positions are four corners of the
macroblocks.

32. An encoded data output device as claimed in any one of claims
27 to 31, wherein, when the predetermined type of encoded data of other
macroblock lacks, the predetermined positions are positions relating to the
predetermined fype of encoded data utilized to reproduce the predetermined
type of lacking
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bidirection at the predicting direction determination means, and the
encoded data selection means is applied or not applied to the
submacroblocks to which it is determined that the predicting direction
thereof is bidirection at the predicting direction determination means. 36.
An encoded data output device as claimed in any one of the claims 27 to
35, wherein: predicting direction determination means is applied to
dgteymingahether or not a predicting direction applied to the respective
52 submacroblocks included in the macroblocks, to which the
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selectio Sis Iled the mac ock on| en the
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naigh:thesprpdetesined prediction mode is applied and to which a.

bidirectional predicting direction is applied, is a predetermined value or

less. 37 34An ehnctsackddsapupiEisyiss enmedmad anyarners tighe
flmsé?n% gf,gﬁggrem the encoded data selection means selects a
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macroblocks, in the macroblocks to which the predetermined prediction
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the encoded data selection means is applied only to the
sﬁbmacrobiocks to which it is determined by the predicting direction
determination means that the predicting direction thereof is not bidirection.

35. An encoded data output device as claimed in any one of the

claims 27 to 34, wherein:

predicting direction determination means is applied to determine
whether or not a predicting direction applied to the respective
submacroblocks included in the macroblocks, to which the predetermined
prediction mode is applied, is bidirection; and

the encoded data selection means is applied to the submacroblocks to
which it is determined that the predicting direction thereof is not
bidirection at the predicting direction determiination means, and the
encoded data selection means is applied or not applied to the
submacroblocks to which it is determined that the predicting direction
thereof is bidirection at the predicting direction determination means.

36. Anencoded data output device as claimed in any one of the

claims 27 to 35, wherein:

predicting direction determination means is applied to determine
whether or not a predicting direction applied to the respective
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decode means for decoding a base band signal from an input bit stream;
and multiplex means for multiplexing encoded data, which is obtained by
applying the encoded data output device to the input bit stream, to the
base band signal. 40. An encoded data restore device for restoring the
encoded data of respective macroblocks for encoding based on the
encoded data of respective macroblocks created by an encoded data
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corresponding to an 53 input bit stream in a predetermined humber of bits

- grietistite dedees appipeising bpdediction;mnde determination means for
determining whether or not a prediction mode applied to the macroblocks
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ggll'gg, that bits are more preferentially distributed to a
predetermined type of encoded data selected at the encoded data
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submacroblocks including the pixels at the predetermined positions in the
macroblocks, in the macroblocks to which the predetermined prediction
mode is applied.

38. An encoded data output device as claimed in any one of the
claims 27 to 37, wherein bits are not reduced as to encoded data of a type
other than the predetermined type.

39. A recoded data creation device comprising:

the respective means of the encoded data output device according to
any one of claims 27 to 38;

decode means for decoding a base band signal from an input bit
siream; and

multiplex means for multiplexing encoded data, which is obtained
by applying the encoded data output device to the input bit stream, to the
base band signal.

40. An encoded data restore device for restoring the encoded data
of respective macroblocks for encoding based on the encoded data of
respective macroblocks created by an encoded data output device for

outputting encoded data of respective macroblocks corresponding to an
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determination means. 41. An encoded data restore device according to
claim 40, wherein it is determined by the bit distribution determination
means that the predetermined type of encoded data, which is determined
to be not selected in the encoded data output device by the encoded data
selection determination means, is reduced in the encoded data output
device. 42. An encoded data restore device as claimed in claims 40 or 41,

t
B N R B S

ﬁélﬁpﬂmged to or reduced from the predetermined type of encoded data
which is determined to be selected in the encoded data output device by
the encoiedictien SerdqidRtEENAHRMANAR R ASHATBHEBSRY belact or
rest one
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rpggigd‘gﬁr{@ﬁﬂs@é dividing the submacroblocks constituting each of the
macroblocks to one or a plurality of secondary submacroblocks and
arranginghedssc 8yl astinm AFLBIBIRatR RIS dompetesateIng. In the
blocks. 44, An encoded data restore deyi s claimed in any one of the
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one of the claims 40 to 44, wherein when the predetermined type of
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data restge &?é’éﬁ%ﬁﬁ&ﬁ'ﬂ%ﬂrﬁ%ﬁ%%%&ng for determining, in the

encoded data output device, that bits are more preferentially distributed to a

predetermined type of encoded data selected at the encoded data selection
means than a predetermined type of encoded data that is not selected at the
encoded data selection means in the macroblocks to which the
predetermined prediction mode is applied; and

encoded data restore means for restoring the encoded data of the
respective macroblocks for receding based on a result of the bit distribution
determination means.

41.  An encoded data restore device according fo claim 40, wherein
it is determined by the bit distribution determination means that the
predetermined type of encoded data, which is determined to be not selected
in the encoded data output device by the encoded data selection
determination means, is reduced in the encoded data output device.

42,  An encoded data restore device as claimed in claims 40 or 41,
wherein it is determined by the bit distribution determination means that

bits, which are the same or less than the bits in the input bit stream, are
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claims 40 to 45, wherein the predetermined type of coded data includes at
least a motion vector. 47. An encoded data restore device as claimed in
any one of the claims 40 to 46, wherein predicting direction determination
means is applied to determine whether or not a predicting direction
applied to the respective submacroblocks included in the macroblocks, to
which the predetermined prediction mode is applied, is bidirection; and
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| 45, An encoded data restore device as claimed in any one of the
claims 40 to 44, wherein when the predetermined type of coded data of other
macroblock lacks, the predetermined positions are positions relating to the
predetermined type of coded data ufilized to reproduce the predetermined
type of lacking coded data.

46. An encoded data restore device as claimed in any one of the
claims 40 to 45, wherein the predetermined type of coded data includes at
least a motion vector.

47. Anencoded data restore device as claimed in any one of the
claims 40 to 46, wherein predicting direction deferniination means 1s
applied to determine whether or not a predicting direction applied to the
respective submacroblocks included in the macroblocks, to which the
predetermined prediction mode is applied, is bidirection; and

the encoded data selection means is applied only to the
submacroblocks to which it is determined that the predicting direction
thereof is not bidirection at the predicting direction determination means.
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the encoded data selection means is applied to the macroblocks only
when the number of the submacroblocks, which is included in the
macroblocks to which the predetermined prediction mode is applied, and
to which a bidirectional predicting direction is applied, is a predetermined
value or less. 50. An encoded data restore device as claimed in any one
of the claims 40 to 49, wherein the encoded data selection means

determings that, 3, g e&ﬂﬂ{' f&&f@&@@&% sk e 3(0 eof th
corresponds to seconggirﬁy submacroblocks including the pix€ls g‘[ tf?e ©
. pledateddined hoshitamiptidi cimag roblecksnislsieiroied tiothmeans 1s
macrob|ocks to which the %;gdetermined prediction mode is applied, in

HRRIR R IS RAPURARAE ST S5 AR BB 5T SRRE b bRckhe
R6JEG 80 0B AT 1400 U RRIERAS i YR fiengoded

othert e predetermined type, the encoded data is restor

hasddtomtiregchiisedietitot reddeed apphiede i bdénledatamutpdt device. 52.
An encoding device comprising; the respective means of the encode

data restote %ﬂe?sdaeoeaa%a OBAYGHS bF ara?éa%% {951 aReEpPlocks
ARG ReANS ok Q!{‘%yaﬂa'é'%&‘é@&%ﬁxg%?e%ﬁﬂﬁ' ABARE S 6O RGNS
encoded data restored by the encoded data restore device. 53. A program
fohsaths ngealmmpuieet carthaadthe methodiractomingddlanyromelef data
claims 1 to 26. 57, ) . s

selection means is applied or not applied to the submacroblocks to which it

is determined by the predicting direction determination means that the
predicting direction thereof is bidirection.

49, An encoded data restore device as claimed in any one of the
claims 40 to 48, wherein:

predicting direction determination means is appiied to determine
whether or not a predicting direction applied to the respective
submacroblocks included in the macroblocks, to which the predetermined
prediction mode is applied, is bidirection; and

the encoded data selection means is applied to the macroblocks only
when the number of the submacroblocks, which 1s included in the
macroblocks to which the predetermined prediction mode is applied, and to
which a bidirectional predicting direction is applied, is a predetermined
value or less.

50. An encoded data restore device as claimed in any one of the
claims 40 1o 45, wherein the encoded data selection means determines that
a predetermined type of encoded data, which corresponds to secondary
submacroblocks including the pixels at the predetermined positions in the
macroblocks, 1s selected in the macroblocks to which the predetermined

prediction mode is applied, in the encoded data output device.
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51. Anencoded data restore device as claimed in any of the claims

40 to 50, wherein, as to a type of encoded data other than the predetermined
type, the encoded data is restored based on that bits are not reduced in the

encoded data output device.
52.  An encoding device comprising:

the respective means of the encoded data restore device according to

any one of claims 40 to 51; and

an encode means for encoding an input base band signal making use

of the encoded data restored by the encoded data restore device.

53. A program for causing a computer o carry out the method

according o any one of claims 1 fo 26.
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