SELECTION OF ENCODED DATA, SETTING OF ENCODED DATA, CREATION OF RECODED
DATA, AND RECODING METHOD AND DEVICE 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, the present inventign relat t dg %ﬁ {0, i ] encoded data
selection method%?d%&?é\%& %ﬁ%ﬁ&ﬁéﬁ%ﬁ fm m&@%@gggggﬁﬁven on relates to a
recoding method ¢ Eﬂh'fﬂ:ﬁ@ ERCREREsistESEiing Meto GEUGIHRVE o/ EETEDNLIND to the
method. For example, the encoded data selection method is a method of selecting a part of encoded
15 data output from a decoding device. 2. Descriptidil GFthe Related Art In an tandem-connected

MPEG-2 recoding device that uses a decoded image of MPEG-2 bit stream output from an MPEG-2
decoding 20 device as an input, there is a technology for transmitting encoded data in a bit stream

after it is multiplexed to decodedﬂg@d@&ﬁ%%ﬁ%ﬁ%dwthemicmed by SMPTE on
January 2bth, 2000)). _

1, Field of the Invention

The present invention relates to an encoded data selection method
and an encoded data éetting method corresponding to the above method as
- well as to devit;,es of these methods. Further the present invention relates
10 toa recodéd data creation method including an encoded data selection

method and a device corresponding to the method. Further, the present

invention relates to a recoding method including an encoded data setfing

method and a device corresponding to the method. For example, the

encoded data selection method is a method of selecting a part of encoded

15  data output from a decoding device.

9. Description of the Related Art
In an tandem-connected MPEG-2 recoding device that uses a
decoded image of MPEG-2 bit stream output from an MPEG-2 decoding
20 device as an input, there is a technology for transmitting encoded &ata ina
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
25 and recoding is carried out making use of the separated encoded data,
thereby deterioration of image guality caused by recoding can be suppressed

as much as possible. Encoded data referred to here is data obtained by



In the MPEG-2 receding device that supports SMPTE 319M-2000 Standard, encoded data multiplexed
to decoded data is separated therefrom 25 and recoding is carried out making use of the separated
encoded data, thereby deterioration of image quality caused by recoding can be suppressed as much
as possible. Encoded data referred to here is data obtained by returning code word, which is
subjected to variable length coding in a bit stream, to an original numerical value. In SMPTE
319M-2000 Sterinardnsinederomandzidizssubianeditpoadahie dnrgtgaing s or

chrominance of input decoded.image,encoded d%{; of 256 bits can be transmitted by an image of one

macroblock. REf&HHg 1o A6k BRBFERLYRI %000 (authenticated by SMPTE on January 20th,

2000) that is MPEG-2gngagegtatessipndatsssincemenceded dangpenanedmagrablock of MPEG-2 is
113 bits, it can be 10 sufficiently transmitted in a band of 256 bits per one macroblock. Recently,

attention is paishiginp64<(IS0 LEGddd 9610 Tiefchrsasimpnwhivhiimy fdgandaito transform

H.264 bit stream encoded by a certajn bi;{éate to H,264 bit str.gtarg aving a desired bit rate or to
MPEG-2 Bit strEMEnENiger ERetr B9 PREES TR B AT TS R ALY AR

sga%]? 95 to connect an

11.264 decodi Q%ﬁ‘f&i? an 11.264 recoding device or an MPEG-2 recoding device in tandem and to
transmit decoded image of H.264 bit stream therebetween. Further, to suppress deterioration of image
quality as much as pogsilfieritis toeteskarydb"SMEBRE SREHHEOM A caftbeittianedibiexed to decoded

image of an 113%\%’1@“ ggeJaargiigx%Wé%%ﬁ '\ég(-}r()I% that is MPEG-2 encoded data standard,
since encoded data per one macroblock of MPEG-2 is 1183 bits, it can be
10 sufficiently transmitted in a band of 256 bits per one macroblock.
Recently, attention is paid to H.264 (ISO/IEC 14496-10). Thereis a
case in which it is required to transform H.264 bit stream encoded by a
certain bit rate to H.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
15  to conpect an F.264 decoding device to an F.264 recoding device or an
. MPEG-2 recoding device in tandem and to transmit decoded image of H.264
bit stream therebetween. Further, to suppress deterioration of image quality
as much as possible, it is necessary to transmit encoded data after it 1s
multiplexed to decoded image of an H.%é bit stream Likewise SMPTE
20 319M-2000.
Incidentally, the encoded data of F.264 per one macroblock is
different depending on a coding mode of the macroblock.
v‘ The coding mode is classified to an intra-mode of in picture coding
and an inter-mode of inter picture coding.
25 Further, the macroblock has a size of 16x16, 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



20 319M-2000. Incidentally, the encoded data of 11.264 per one macroblock is different depending
on a coding mode of the macroblock. The coding mode is classified to an intra-mode of in picture
coding and an inter-mode of inter picture coding. 25Further, the macroblock has a size of 16x16, and
as shown Figs. IA to 1D, the macroblock is classified to four types in the inter-mode. As shown in Fig.
1A, in a first macroblock type, one macroblock is composed of one submacroblock of 16x16 pixels. As
shown in Fig. Ifhdubsesantinicsdllieekdyneshne mactoiockiFeanpysecaemwodubmacroblocks
of 16x8 pixels. As shown in Fig. 10, in a third macroblock type, one macrobloc is%ggbrggose of two

submacroblocksefRkieksiae, ARSSHRAGRORLEGE. 18 SORPLEeh AF TH SLRIBRTICHD M4t roblock is
composed of four submacrablocks with 8x8 pixels,y.: I pecti ocks in the
AL ARSI LR PItEloixg EUERSEINE RPN SlAONACER e

four macro typéD%Xae assi YourKinds’o types. As shown Iin FIg. 2A, in a first submacroblock
type, one submagroblackds wrmpessd @bbhe ke edmsay gidsubmasdiock i gxBhixels As shown
in Fig. 2B, in a second submacroblock type, one submacroblock is composed of two secondary
submacrollockivefanpixetion Smewams FGCebprk ihirerapeRd GomBEIeWhBasHY Midacroblock
is composed of two secondary submacroblocks of 4x8 pixels. As shown in Fig. 2D, in a fourth 15
submacroblock"f}ﬁé, %é:’ %acroblock is composed of four secondary submacroblocks of 4x4

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 one secondary

10 submacroblock with 8x8 pixzels. As shown in Fig. 2B, in a second
submacroblock type, one submacroblock is composed of two secondary
submacroblocks of 8x4 pixels. As shown in Fig. 2C, in a third
submacroblock type, one submacroblock is composed of two secondary
submacroblocks of 4x8 pizels. As shown in Fig. 2D, in a fourth

15  submacroblock fype, one submacroblock is composed of four secondary
submacroblocks of 4x4 pixzels.

As shown in Fig. 14, 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 (BD. Further, one

20 submacroblock has one motion vector in one direction. Thus, one
submacroblock has one or two motion vectors.

As shown in Fig. 1B, m the second macroblock type, the two
submacroblocks of 16x8 pixels included in one macroblock is subjected fo
forward prediction, backward prediction, or bidirectional prediction,

25  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 fype, the two



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 20 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 preditfianaamobidifes il ediciio an @5 dedpactive Iy Funbiacioaresubnestesblock has one

motion vector in one directiqn._ThL@B aone submacrob|ock hmwo, hree, ot fggé mog?n vectors. As
shown in Fig. FoTsHaerrRfdcRaR BhioRR AT BE BTG/ LB mae ol ekEe6rS REISHEuded in one

macroblock areysybleclad g (eI AREICHA (B HRCAPIREICION ARk DisEHgkprecicton

(BD, respectively. Further, one"submacroblock has one motion vector in one direction. Thus, one
submacroblockihastwe, tTeespbiplErbatianosicic & \svah ohuredn GidotPrintioe fametbrsnacroblock
type, the four submacroblocks of 8x8 pixels included in opne macroblock are subjected to forward

prediction §F), backwadkpleenandn B8 dbithrEbadaurheararob ash Hagy& ¥ Further, although
the secondary submacroliogk SJ?%‘,&?e%‘#e & 9@&1&& @C@Bl%&%ﬁlﬁﬁﬁ MRt pradigtng direction,

the 10 motions of them are mgepen y predicted. Further, each of the secondary submacroblocks

included in onerguprragekiaskdinEdrigaiaiandveesdidtianRlirec hadirEbtisntlepedidigsof the
secondary submacroblocks included in one macroblock is 16 at the maximum, and when all of them

are subjected tB3idrexprntin adsediBtionhon e Hbevah stk ReRoBdaRB RS TAEARLOtER ote that the
sbnacchlock o L e SHRRBCEREPREins st Atedian ot ol
10 motions of them are independently predicted. Further, each of the
secondary submacroblocks included in one submacroblock 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 82 motion vectors.
15 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 biis of encoded data per one macroblock is as shown
in Fig. 8. Fig. 3 will be briefly explained from a left side as follows.
(1) Intra-mode: 87 bits;
20  (2) Inter-mode, first macroblock type, forward prediction or
backward predictiorn‘- 52 bits;
(3) Inter-mode, first macroblock type, bidirectional prediction: 83 bits
{4) Inter-mode, second or third macroblock type, two
submacroblocks are predicted in forward direction or
25 backward direction: 83 bits:
{5) Inter-mode, second or third macroblock type, one

submacroblock is predicted in forward direction or



in Fig. 3. Fig. 3 will be briefly explained from a left side as follows. (1) Intra-mode; 87 bits; 20 (2)
Inter-mode, first macroblock type, forward prediction or backward prediction: 52 bits; (3) Inter-mode,
first macroblock type, bidirectional prediction: 83 bits (4) Inter-mode, second or third macroblock type,
two submacroblocks are predicted in forward direction or 25backward direction; 83 bits; (5) Intermode,
second or third macroblock type, one submacroblock is predicted in forward direction or backward

direction, the other backubniaditsisiior.ishsretharone ﬁ@ﬂ@%ﬁblﬂﬁk Bits; (6) Inter-mode, second or
'ltmﬁ-nr:%gr:'bfli?sctkt;yfpgé ?%ﬁ%\ %% %ﬁg@?ﬁ% g)g?lg&%ﬁkg{g;predlcted in bldlrectlon: 145 bits; 5 (7)
(&) 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 macroblock type, three submacroblocks
are pred;icted in forwérd direction or backward direction,
one submacroblock is predicted in bidirection: 582 bits;
(10 Inter-mode, fourth macroblock type, two submacroblocks
15 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 forward direction or backward direction,
20 three submacroblocks are predicted in bidirection® 800
bits; and
(12) Inter-mode, fourth macroblock type, four submacroblocks
are predicted in bidirection: 909 bits.
Accordingly, since the encoded data of F1.264 per one macroblock is
925 900 bits at the maximum, it cannot be tranemitted in a band of 256 bits per

one macroblock prescribed by SMPTE 319M-2000 standard.



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: 10473 bits; (9) Inter-mode, fourth macroblock type, three
submacroblocks are predicted in forward direction or backward direction, one submacroblock is
predicted in bidirection: 582 bits;_(10) Inter-mode, fourth macroblock type, two submacroblocks 15are

predicted in forward dirde$ RS e FRakiFeCR AR BB ﬁ%ﬁ%%@ﬁ%@% bidirection:

691 bits; (11) Inter- mod urth g in forward
direction or baé’%/vgrdcalrec‘i? gﬁﬁég?él%su %ngg&ﬁ%gﬁs are pre§ !)%ggb :% bagllgectléer?q'ﬂg(s)%j 0 bits; and (12)
Inter-mode, fourbrmarriigskiipes iourauinissiohlbekd ansiEpdieiedriocbiditehion:e399 bits.

Accordingly, since the encoded data of H.264 per one macroblock is 25 909 bits at the maximum, it
cannot be transhsipedihg Saksnie of OB bR PR R RISERSc R8s cribed by SMPTE 319M-2000

standard. 5 A 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 patiern 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 help being employed.
When the method of the item 2) is employed, there is a possibility that an
object of "suppressing deterioration of image quality as 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 ig to provide an
encoded data selection method and an encoded dats 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 suppressing 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 setting 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.



Accordingly, to realize recodirtg while suppressing deterioration of image quality caused by the
recoding as much as possible, any one of 1) a method of expanding a transmission band and 2) a
method of effectively disposing data in a conventional transmission band. 5Although 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 patterp | [ ]ghﬁ H§ , it is also contemplated that
compatibility with an MPEG-2 recegg{r%%\ﬁgﬁgifr% use o%aﬁ pﬁfeés]g:\t system may be greatly broken.

10As aresult, the meﬁt&%ﬂﬁﬂi@tﬁméﬂ@s’m@t behboRgampR¥edoWhaprhR mertekef the item 2)

is employed, there is a possibility that an object of "suppressing deterioration of image quality as much

as possible" cansochdestideize@uipeh aathod didpostitnbingnawsyledidgtimahnespetve, "easy-going
data reduction”). 15Accordingly, an object of the present jnyention is to provide,an encoded data
selection metTHT R o BEa Gt So1gR iR AEUTCb Wich e hids dhCHaR BB ber one
macroblock trﬁﬁﬁiﬁgﬁ-’& o & @@ﬁg@@&ﬁ%ﬁg:ta ﬁx{ﬁﬁ@ﬂﬁ}g &%ﬁ@%&ﬁbﬁrﬂ&%@ﬁiﬁr&éﬁ%ﬂ alue (for
example, 256 bits) or less while suppressing the lack ratio of the amount of information of the 20

encoded datad@arthanmwhigbtobtheopre seediciventionds wppimdde drcaneotidl elkita setting method

and an encoded data setting method which can, suppress deterjoration of quality of a recoded image
ihich i recoded B B FERBERY ABALERBKIGEe B e FOSBUG AR o RAAA B) (i anidHed data 2o

selection method anchhe cosoderHaie SpeTioriories ang ARG RNARY AT SYMMARY OF

THE INVENTION
at predetermined positions in the macroblocks to which the predetermined

prediction mode is applied; and a bit distribution step for more preferentially
distributing bits, the number of which is already determined for each
macroblock, 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, wherein the prediction mode

determination step, the encoded data selection



According to a first aspect of the present invention, there is provided 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 predetermined
prediction mogjt%' an.enc gd ]gﬁxt S%}%Bigg stg{%éora§gleggg&%ﬁre%?teég&iﬂeg%%%g %gﬁcoded data
corresponding 10 the pixels at pre etermlnea positions in the' macroblocks to whic tl?1e predetez wined
prediction mogiglipaniiied; drsha Hildisbibsitioothtenion nokptefenaptediogistributing bits, the
number of which is already deteimined for each macroblock, to a predetermined type of encoded data

selected at the encoddéd Hat£Bepstetb sl PHRRtapedirde rthth St yheliobetieBdeigniarhat is not

selected at the encoded data selection step in the macr, {% cks.to which the regie ermined prediction
mode is appliée ,%ﬁggﬁrp %ﬁeﬁ %Fé&%ﬁ%ﬁﬁrﬂé%g fég{lé:ronaﬁwdglo%as%%{cﬁése%%o 6§ %‘t%aa eldttion step,
and the bit difHgsdian giaPseIecexacsigs for each macroblock independently from macroblocks other
than said each macroblock. In the encoded data output method, the bit distribution step may
reduce the predeterminedheypaasidadcdatad elatipuivmstitisdothse bitelistithsiencededrdasa selection
step. In thg.e%ode data output methtﬂg, Et‘h’i%ggf istribution ste distribute bitg as many as or

less than the Ve MBeH SR 8 Hadh/ s f‘é‘;’i?:)ébteﬁrﬁﬁfﬂ H¥%ed at the
encoded dataselealiARiRiED 1ype |Dithe EREROadaa QiR Meh ot e ArageleiBgg prediction

mode may be a mode for further dividing the submacroblocks constituting each of the macroblocks to
one or a pluraigpof secondary submacroblocks and arranging the secondary submacroblocks as
motion compensation _blocks. ng&e encoded data output method., the predetermined positions

may be four corners SPtHBS RIS ta O‘%H’Hﬁe”éﬁﬁ%’edﬂa%\tﬁr%ﬁfﬁ’frmgﬁ%&r gHqRe
predetermined,ype ﬁfa?nﬁé’%eﬁlgﬁ@ﬁfr%%é?Qﬁ'{/‘?mﬁgk&?&%ﬁ?ﬁﬁéﬁ@%&@ﬂﬂﬁ&ﬁﬁﬁﬁ ns may be 5

positions relating to the predetermined type of encoded data utilized to reproduce the preédetermined
type of lackingahcoflehledaizcroblokkthty enzoded gtiaatittpul reibndstheyirdrieinhisokd type of
encoded data may include at least a motjon vector. In the encoded data output method, a predicting
direction 10 d#&mMATANSH Ste 1P HRNABHYie BHRPRIEPRIR Sy h ERSH bt G BHEBSAHG Wirection
applied to thegﬁ%%gptive submacroblocks included in the

Ta



macroblocks, to which the predetermined prediction mode is applied, is biciirection; 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 output method, a predicting direction deteunination step may be applied to determine
whether or not a predicting direction applied to the respective submacroblocks included in the
macroblocks, to whichTthehpregdetdenidadspsediationainoé, ishapphiets isr2( vidimpotitiopand the
encoded data selection step may be applied to the submacroblocks to which it is deteimined that the
predicting dire@@i@ﬁbﬁéﬁé@f¢§Wbi@fr§éﬁéﬁ3&¥'?ﬁ@6¥§dicting direction determination step, and the

encoded data selection step s appliedsof.not anliec g he sybmesioplogksdanhionits determined

that the predicting dire ereof is bidixection at the predicting direction determination step. In
the encoded daig.quinumetidnarresicipmeirbstien deosminetiansient payiBenanpligdhto

determine whether or not a predicting direction applied to the respective submacroblocks included in
the macroBlocksisitivnsiceieng édetes prisdetpradiesidinme of eneppriddatpbiditeedor and the

encoded data selection step may.be applied to the macroblocks only when the number of the
submacrobIoc@ﬂﬁﬂﬁ&?ﬁ&%ﬁf@éﬁ%@éﬂﬁ\%%@ﬁﬁﬂ%%}%%cﬁﬁé %r\ée{%%atérmined prediction mode is

applied, and to which a,biditecfional presisting dlieslion s anrlisdeis-f-preseierpiaast value or less.

In the encoded data output method, the encoded data selection step may select a predetermined type
of encodeql da@wﬁ&hd@ﬁa&wmmmmmﬁammmmm inqluding the pixels at the -
prcetsmined posiions iy he magrablocks f the magichlooks g i he pegetetmined predicton
10  determination step may be applied to determine whether or not a predicting
direction applied to the respective submacroblocks included in f:he
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
15 thereof is not bidirection at the predicting direction determination step.
In the encoded data output methdd, 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, 15
90  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
25  thereof iz bidirection at the predicting direction determination step.

In the encoded data output method, & predicting dirsction

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



In the encoded data output method, bits may not be reduced as to encoded data of a type other 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 e % d ich,js in P?é lying th dat ut.methaqd to the input
bit stream, to ﬁ%{}eg zgré ?asrpdw g%cr?gﬁ) Cﬁ)l%crc%g mfggg aé{’}%}[g%fé?é%o%%hﬁl p%ggéﬁt i%\r\l/eril %n, there is
provided an ercrasslstta resterisiethed plststonnadiepaendrthdaiadyf espRUBE macroblocks for
encoding based on the encoded data of respective macroblocks created by an encoded data output

method of outpidifitiefiercotied Hitavicedpbcivia nialadinsciseromep drviiApnbash taptheit stream in a
predetermined numper of bits or less, the method comprising: a predicti ode determination step for
PG o o TS MR b TG A Ao R i

determining Whethar or not %np}fed?f 10N mode ap d infhed prediction
mode; an encpgagidatimselestar-gesrminativnRieRHO eI IHARG I %ﬁ@@i@ﬂi&@%@d&a@ output
method, that encoded data of a predetei mined type corresponding to the pixels at the predetermined
positions in trepplistoblatke isvbétdctediditiestmastoptodict tagndiicte ties pre dpdindneés prediction
mode is applied;é:l bit distrié)urtaitfn deé%rmination step for detei mining, in the encoded data output
method, that Bit& e RNE AR SE: already determined for each macroblock, are more
preferentially distribuigdifr 2 REgEPEARCMAINAE planseder daldaeletiag akibapRcadsd data
selection step than a predetermined type of encoded data that is not selected at the encoded data
selection stepnmyhechatraoeisttominicth typpretieterotindddatedistiinimociedspamliet) and an
encoded data restore step for restqring the_enﬁ?éiled data of the respective macroblocks for recoding

based on a re¥iPBIAE HIFBISAHRHLFHRERAINAIRR b, RIFfErirfthe e dIERSH B detennination
step, the encoRa G ARclan AR rInalon o\eR-RIRAISK Rion dRisrmsnlian slgp, and the
encoded data restore step are executed for each macroblock independently from macroblocks other
than said eacpmfictisblankde is dppghiecencoded 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 erléotit EaadseslatmatiBu NGB UhchHe At ek Bt et dtirdation step, is

reduced in th% &cg@fl%e gaag)q«gl.#%tg &ﬁéﬁl%@an té} ée%%ﬁ aet%%ﬁ%ﬂ%ﬁ%%%.restore method, it may be

determined at Fﬁe t distributiorr determination S W re the same or less than the bits

in the input bit stream ecerdisisibuied teeestidduseecfram the pradeliarinedtivae aigacoded data
which is determined to be selected in the encoded data output method at the encoded data selection

deteinlinationidieyidedne ersstisddiita Gaasiamiagibed incladireehsomrsperitsgsdan® Method, the
predetermineg prediction,mode m e a mode for,further dividing the submacroblocks constituting
each of the miBcHsR g e SR o R S S AR G e
secondary subrpagroblaskamsiApRHOBiEOfRaREaHAR Mlogksitiplex IRiHe encadarigaiaifpstore method,
the predetermined positions may be four corners of the macroblocks.

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



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 dataré%gtgcrgv@_em%% B ragsict' d‘%%?‘%@% gise%ea{s?éwag n siep %1}% é%%a%oged to determine

whether or not a‘predicting direction applied respective submacroblocks inc Gdedn the

macroblocks, tespdiahéheptedslectainesatedidipnamagie-isiear i ivliphidirestien ad the

encoded data selection step may be applied only to the submacroblocks to which it is determined that
the predicting@hipetivretrireed o ndeBidedaspestive preciehierlirectizasperdinmhalonstep. In

the encoded data yestore methad, a predicting direction determination step may be applied to
determine whlel%ﬁgie(ﬁlﬁg%g%nrieéﬁlctﬁg ﬁ%‘gﬁ?@gﬂ% a %eﬂ) éfe%%p%%t%%%%%?gg? ks included
in the macroblegskg 1 vehighsthaiRirsde ernin e Rragdiciionmess 1 2apliadthigiRidiactiae;r and the
encoded data selection step may be applied to the submacroblocks to which it is determined that the
predicting direstiooterstishon bdéetapphcthdéoptbdictingrdbbuation idete prédationmsétegd, and 25 the

encoded data selection stepas.ap lied or npt applied to the subm%croblocks to which it is determined
that the prediéﬁﬁﬂﬁ‘d‘i’r@étidﬂq Eredfis Bittiféction ?hesﬁi%‘ﬂ?éﬁhg R He iRt R step. In

the encoded drig igpiore MAtHAE PrRAUEtaAIGANAR ARIBININANAN SiRRMAY PRARRIG tO

determine whether or not a predicting direction applied to the respective submacroblocks included in
the macroblogksdtiamnicteteypedetsmerpeddinedictionhmopi e sapyilietieis prielirstetioinedd the
encoded data selection step may be eipplied,to the macroblocks only when the number of the

submacroblodiSHHMREN TR MEITTREFRPIRE AR rsBIBTRd i HAe BhdertarifingR phetiétion mode is
applied, and tg, whigh)a Ridy ecHanal HegisHag; diLaeiR S, 2BRNI§ AR ARERI LR RS lue or less.
step for determining, in the encoded data output method, that bits, the
number of which is already determined for each macroblock, 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 1s not selected at the encoded data selection step in the macroblocks to
which the predetermined prediction mode is applied; and an encoded data
restore step for restoring the encoded data of the respective macroblocks for
recoding based on a result of the bit distribution determination step, wherein
the prediction mode determination step, the encoded data selection
determination step, the bit distribution determination step, and the encoded
data restore step are executed for each macroblock independently from

macroblocks other than said each macroblock.
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In the encoded data restore method, at the encoded data selection step, it may be determined that a
predetermined type of encoded data, which corresponds to secondary submacroblocks including the
pixels at the predetermined positions in the macroblocks, is selected in the macroblocics to which the
predetermined prediction mode is applied, in the encoded data output method. In the encoded data

restore method, as tolg lt}é]%?ﬁg% g@g&%&d@ﬁ&@g{ f%%rétq]g I%%d%é 5%@%9 r%@eatt eeg_ goded data

may be restored base its are not reduced In the encoded data output metho According

to a fourth aspeelidiherpiesantinvestionheietsprpwdet-aniardogivg Memastintiuding the
respective steps of the encoded data restore method; and an encode step for encoding an input base
band signal m&kish ifsdesermansadoder npitacisstered tharacorutidata statposorethadtabd.  The
encoded datat g?ug%@%t%cc&@iag to eQe%%l%% irrr11en eof the present invention incjudes the
prediction mode déetermination s ep(for te ermlnllng Whether of not auﬁf; ditioAnioG& epplied to the
macroblocks igsaRsaanRiemiined prediction mode, the encoded data selection step for selecting a
predetermined type of encoded data corresponding to the pixels at predetermined positions in the

macroblocks to whichlththprniedechidate mreidictiorethodeiisagp eddetadnhectindideibition step for
more preferentially, distribyting bits to a predetermined of encoded data, selected at the encoded
data selectiort L M BHEHE B S SL Sr e JHEls A (18 D L LR A e enmcoded
data selection,giep;in the pblpckspienwhich theRigdaiermired pregiglin Mpds isapplied.

According to a fifth aspect of the present invention, there is provided an encoded data output device
for outputting ereceteuhdatd ofpe spectiveded clatalocksbayekendingdd@bénpelebiedtream in a
predetermined number of bits_or less, comprising:é)redictiﬁg mode determjination means for

determining wWHEhEPEPIRSE 2 iR Mo dBSPBHtecPo tHY mERFONE KsTRIA phElRsPmined
prediction moﬂ@ie?ﬂﬁﬁgﬁgrpﬁ qﬁlﬂgéi%ﬂdgg@@ﬁé% Sl ﬁ@@lge%@determined type of encoded data

corresponding to the pixels at predetei mined positions’in the macroblocks to which the predetermined
prediction mode is apipliehs sst bdedistbutiostore anstiosdnaie prefdeatiallyed stribdidnghits, the
number of which is already determined for each macroblock, to a predeteimined type of encoded data
selected by tHEBRAcSRRY Path SKIdEbH Mt Wiridingdhethbmeer epecks ardidatiga that is not
selected by the epeedad datasalsation Beans IniNE-Maceblacksda g e predeisrmined
prediction mode is applied, wherein the .prediction mode-determination means, thé encoded data
selection means, and the bit distribution means operate for each macraoblock independently from
macroblocks other than said each macroblock. According to a sixth aspect of the present
invention, there is provided a recoded data creation device comprising: the respective means of the
above encoded data output device; 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. According to a
seventh aspect of the present invention, there is provided 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
macroblocics corresponding to an input bit stream in a predetermined number of bits or less, the
device comprising: prediction mode determination means for determining whether or not a prediction
mode applied to the macroblocks is a predetermined prediction mode; encoded data selection
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; bit distribution
determination means for determining, in the encoded data output device, that bits, the number of
which is already determined for each macroblock, are more preferentially distributed to a
predetermined type of encoded data selected at the encoded data selection means than a predetei
mined 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'recoding based on a result of the bit
distribution determination means, wherein the prediction mode determination means, the encoded
data selection determination means, the bit distribution determination means, and the encoded data
restore means operate for each macroblock independently from macroblocks other than said each
macroblock. According to an eighth aspect of Eibe present invention, there is provided an encoding
device comprising: the respective means of the above encoded data restore device; and an encode
means for encoding an input base band signal making use of the encoded data restored by the
encoded data restore device. According to a ninth aspect of the present invention, there is
provided a non-transitory computer readable medium, on which a program is recorded, said program,
when executed, causes a computer to perform an encoded data output method of outputting encoded

nr lece caid method comnricina: 2 nredictinn Mmode determinatinn oten for detarminina \whether or not



According to a tenth aspect of the present invention, there is provided a non-transitory computer
readable medium, on which a program is recorded, said program, when executed, causes a computer
to perform 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
output method of outputting encoded data of respective macroblocks corresponding to an input bit
stream in a pregetemimetng thbeeoitiarpreiebs aetaiesioAsCOWPABI FEPBRSAEHSN mode
determination step for detei mining whether or not a prediction mode applied to the macroblocks is a
predetermined’ ction mode; an encoded data selection determination step for determining, in the

encoded data output method, tha:ercoded daia-ohaRiadetamined dyparareaspeneiagto the pixels

at the predetermined positions in the macroblocks is selected in the macroblocks to which the
predeterminednpsedictifymmantedssagfitledma troblstizution determination step for determining, in the
encoded data output method, that bits, the number of whi thﬁﬁ%lre dy determined fcg each

macroblodk, are more %ﬂéﬁé@eﬁ%@@i@@r’?ﬁl}"@%ﬁ‘fﬁe&%?&% B R RSP ERTRREEAPES cted at
the encoded data selection step than a ?1(51: gxinined tyne of.epeaded dataihahisnet splected at the
e AR

encoded data §& Step in the'mac s to which the predetermined prediction mode is

applied; and ananepdad daaieHotasinedetsestatng theeerfcaded data oftifizsdpective
macroblocks for recoding based on a result of the bit distribution determination step, wherein the

prediction modmpte@ém’ém)mﬁ@%ﬁaméiéﬁédﬂ@@ ghlagemreseAUL i Fnation step, the bit distribution
independenty from maADRERS BB AR B A Sott e L L SO et

independently from m 0 n sal mact Accor , Itis possible to

suppress,ihe ngmbenof hitsefibhge epsedadtiamereash macroblock to less than a predetermined
value as well as to limit'the encoded data per one macroblock transmitted from the decoding device to

the recoding device to Iesththanazé dister reater v Anas o & NSPEEREFHRRTEER ratio of the amount

of information of die encoded data as myuch as,possibl roperly setting a predetermi rediction
mode, and a preRIERRRALPY P BIRRE Bé??ﬁﬁﬁaéc%&ri%%gﬁﬂfg% to %%%rl%eﬁég 8 %érér% éteétmined
positions in the fnacreblocksor £.cqmbination:afdhaBnBRIER RESERIETIOM @ THE DRAWINGS

Figs. IA to ID are views showing a manner for dividing a macroblock to four types;  Figs. 2A to 2D
are views showingeaohipher fordivitinhasedatacmbledkprebatioypesede iFapmipdalgable for

explaining the number of bits of encoded, data per one macroblock in.a conventional ex le; Fig.
4 is a blodk diagisHreskiswingPs $he ERFRISELHRTRA &0 @Mﬁ?ﬁﬁ%ﬁﬁ/ﬁﬁ%ﬁ%h@&&%@%

muitiplexing fungtion sccoreing. o, ap SmRodmeRL pLihe SR yaisn: KibSisaciowchart

showing a flowa%laﬁl&%wmg an encoded data selection method carried out by an encoded data
selection unit shawsiF Fighod s GiviobR e @ iaiicistpdirg bomdeoarvetetvarseaitted when the

O SO e envoded data Jostort merkos = Pradiotiag dirscaida oo Mvenor

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

20  direction applied to the respective submacroblocks included 1n 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
ﬁhereof is not bidirection at the predicting direction determination step, and

oK  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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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 81) are views showing a secondary subm.acroblock (that is, 10
motion compensation block) including the pixels shown in Fig. 7 in the encoded data selection method

shown in Fig. 5; Figs A (B auBde e o g M alemeCtos SPRgiRdiRy e easeded data
selection method shown in Fig. 5 in the example 1 of the present invention; 15Fig. 10 is a table
showing the séstencianytsoiapraodke(tgilisdaondtienmanpehsdt@roblockripmbictigzmotion vector
is selected by the encoded data selection method shown in Fig. 5 in the example 1 of the present
invention;  diresgion janpligsle &xpMinintPtREGHHAbSHBIIREIINeRks dderdiisheinotBRe macroblock

when the encﬂ%ﬁo%%%&e 'e[%“%ﬁ%ﬁﬂlﬁgi %%%&ﬁé%%fﬁfﬁ%%%@ﬁ%ﬁ%@ﬁ%(Pf fhie present

invention; Fig. 121s a view explaining a S ock diagram showing an
arrangement pfdiretfiage andegrdisgedev@edaccosdisgionthagmpedinentpbiiripresesy invention;

25Fig. 14 is a flowchart showing an encoded data setting method
macroblocks only when the number of the submacroblocks, which is
included in the macroblocks to which the predetermined prediétion mode 1s
applied, and to which a bidirectional predicting direction is applied, is a
predetermined value or less.

In the encoded data restore method, at the encoded data selection
step, it may be determined that a predetermined type of encoded data, which
corresponds to secondary submacroblocks including the pixels at 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 in 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 an embodiment of the
present invention includes the prediction mode determination step for
determining whether or not a prediction mode applied to ﬂ{é macroblocks is
a predetermined prediction mode, the encoded data selection step for

selecting a
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carried out by an encoded data setting unit shown in Fig. 13; Figs. 15A to 15F are views showing a
motion vector selected by the encoded data selection method shown in Fig. 5 in an example 2 of the

tinvention: Fig. 16 i a tabl ing th d b block (that is, moti
Compensatio FUEE IR & Hhoftin VECIOFL SABER by P S oo HeP AUt ih methoc

shown in Fig. 5 naprRYARPIBARIJAE RieBsntinksBlintiando whitio-the B dRRissKpgining the

number of bits of encoded data per one macroblock when the encoded data selection method shown
in Fig. 5 is apptiedidnehe exadeples2 apphedresedt ithentidn. dStHESOR|IRTHONIQF TidE:
PREFERRED EMBOD_IV\}ﬂEN'I_’S .. A best mode for embodyjng the present invention will be
explained belBiF REREH Wit suiBHHE %a%é%@mﬁa@t@za e WPEsRRIAAGHD ERf24, an image

decoding devigg Wity af §RCOdeh AR 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.

According to a fifth aspect of the present invention, there is provided
an encoded data output device for oufputting 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; encoded data selection means for selecting
a predetermined type of encoded data corresponding to the pixels at
predetermined positions in the macroblocks to which the predetermined
prediction mode is applied; and bit distribution means for more
preferentially distributing bits, the number of which is already determined
for each macroblock, to a predetermined type of encoded data selected by
the encoded data selection means than a predetermined type of encoded data
that is not selected by the encoded data selection means in the macroblocks
to which the predetermined prediction mode is applied, wherein the
prediction mode determination means, the encoded data selection means,
and the bit distribution means operate for each macroblock independently
from macroblocks other than said each macroblock.

According to a sixth aspect of the present invention, there is
provided a recoded data creation device comprising: the respective means of
the above encoded data output device; decode means for decoding a base
band signal from an input bit stream; and multiplex means for multiplexing
encoded data, which 1s obtained by applying the encoded data output device

to the input bit stream, to the base band signal.
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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 vinit of the present invention.
image decoding unit 100 includes an entropy decoding unit 101, 20 an inverse quantization/inverse

transformation unit 102, an image buffer 103, snd a prediction unit 104. Operation of the image

0]

The

decoding unit 100 will t‘%eC (()ar?éolain?d below. Thec%ntcrfpn% decoding lilz?‘l)te]ﬁ 1 ext[ﬁilcts coefficient

information and prediction AfoFmation e;}’%%&?a%%&w i

g 8 BitsFeam mpuf%ére ¢

TE,. .
o.ezésl' he inverse

quantization/ipysvse-Hansfanmation dunit AR AP@ING 8 Predislionsl ahb:HNeIse ayantizing and

inverse transforming the coefficient information supplied from the entropy decoding unit 101.

The

prediction unitespéaireatemacrblicled ifragereoringrebassruetedihmagesidedd itathe ihage buffer

The

103 maki ft dictign i ti lied f th decoding -unit 101.
predgz{zér}?n;g%%?ﬁgﬁrg%&@ﬂég Orsrt?’%‘é%%fizﬁ‘ggg%y%ﬂgggg rgdr\)/?/lﬂﬁ%ﬁg% éggﬁ}%%lo Lrror supplied

from the inve

r&?g@\mngzm&wﬁarwmp@emU%@%messre&%éémsg]gnageaﬁ 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 aupsiddihstoednthennulipteleterblidedt apprderiatd disslagrtitaisg. theé THeviiemge decoding
unit 100 has been explained 35 above.

comprising: prediction mode determination means for determining whether
or not a prediction mode applied to the macroblocks is a predetermined
prediction mode; encoded data selection determination means for
determining, in the encoded data output device, that encoded data of a
predetermined type corresponding to the pixels at the predetermined
positions 1n the macroblocks is selected in the macroblocks to which the
predetermined prediction -mode is applied; bit distribution determination
means for determining, in the encoded data output device, that bits, the
number of which is already determined for each macroblock, 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 recoding based on a result of the bit distribution determination means,
wherein the prediction mode determination means, the encoded data
selection determination means, the bit distribution determination means, and
the encoded data restore means operate for each macroblock independently

from macroblocks other than said each macroblock.
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Subsequently, operation of the multiplexer 110 will be explainéd. The multiplexer 110 has a
function for multiplexing encoded data, which is extracted and formatted by the encoded data selection
unit 120, to a video base band signal decoded by the image decoding unit 100. The 15 video base
band signal is synchroni7ed with the encoded data. The format after the multiplexing is carried out is
prescribed by SMPTE, 319M-2000, and multiplexing. is carkied out at chroma.(1313) of a video signal
having luminance of %%Bﬁlél\éé% ggr%}]nf t Bits. é)cﬁwbl'fﬁp%rfesre ﬁé%[g@é%ré’n%%?aiﬁ’ed as above.
20Subsequergis i ensosashdnia elaetamitibaR amthespasaierisdsunirehihsbaresent invention
will be explained. The encoded data is supplied to the encoded data selection unit 120 from the
entropy deco@ingpdait tetainasieimageigecetihgaavicede meansOipsrationdongnharemepded data
selection unit.120 %‘.Ee explained 25 with reference to éelo hart of Fig. 5. At step 8151, it is
cetormined wRAFOPO SERH, TS e e Hodie SR SR TR s it process

the process 9926 restore device.

According to a ninth aspect of the present invention, there is
provided a non-transitory computer readable medium, on which a program is
recorded, said program, when executed, causes a computer to perform 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, said 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 step for selecting a predetermined type of encoded data
corresponding to the pixels at predetermined positions in the macroblocks to
which the predetermined prediction mode is applied; and a bit distribution
step for more preferentially distributing bits, the mumber of which is already
determined for each macroblock, 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,
wherein the prediction mode determination step, the encoded data selection
step, and the bit distribution step are executed for each macroblock

independently from macroblocks other than said each macroblock.
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to step S153, and when mb_type is not the intra-mode, the process goes to step 5152. At step 5152, it
Is determined whether or not mb_type is a tree-mode. The tree mode is a mode in which a macroblock
is divided into 5 four submacroblocks as shown in Fig. 1D and further each submacroblock is divided
into a secondary submacroblock shown in any of Figs. 2A to Fig. 21). When mb_type is not the tree

mode, the process gogs to &tgg)%_&ﬂ,e %t%gtk\{\'hen nélp t¥pgh|es thre tre(% mode(ePl the Prpgess;goes to step

S155. At step 5153 (in Famo ,smEcl € tricoded data mp@t fom the 1 tel(ﬁf}bpy%gcéding Imit 101

has 87 bits pesranRiBwsIRlOsk R EPPWEHIBTIE: RalbIBusdRanIeAesRifiaa 3asshis ifie encoded

data is output as it is. That is, all the encoded data is selected. Accordingly, in the intra-mode, the
information ofréis@isiedodetidpragrans wdidackxadedhcantsdadampusesdieduetiane processing is

Fia. 5.t stop TSR0 VHEN PR IAT HleF LB U FOFNE n st ModeRiELoxts, 1616,
Tox16 mode hon oot b o 30 hamiog o 53 e e oL dreatons 63
predicted in one irection an its when it is predicted. in bidirection;
bits as to encotsatadtakd 16x8tmbdeyondxtandetd plasdictadipon it dirEocdoiputting
encoded data of respective macroblocks corresponding to an input bit stream
in a predetermined number of bits or less, said 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 1is appiied; a bit distribution determination step for
determining, in the encoded data output method, that bits, the number of
which is already determined for each macroblock, 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 éncoded data selection step in the macroblocks to which the
predetermined prediction mode is applied; and an encoded data restore step
for restoring the encoded data of the respective macroblocks for recoding
based on a result of the bit distribution determination step, wherein the
prediction mode determination step, the encoded data selection
determination step, the bit distribution determination step, and the encoded
data restore step are executed for each macroblock independently from

macroblocks other than said each macroblock.

13c



114 bits as to encoded data of 16x8 mode or 8x16 mode when one of them is predicted in_ one
direction and the other is predicted in bidirection; and 25 145 bits as to encoded data of 16x8 mode or
8x16 mode predicted only in bid i r action. Since the number of bits of the code data per one
macroblock is less than 256 bits, the encoded data is output as it is. That is, nil the encoded data is

selected. Accordlngly in.th h ch is the,inter- mode but not the tree made, information of
the encoded data doescr?(())ir i %fé\ftler%é’ %Fl’qscolcFecs i %Se ec ecfl i e%procfensiélglg Egﬁlshed

(prepares for gRelgcd da@liberAsad @B PNex Masre ermifd$teRlady{ige mode), a

macroblock is classified to six types referring to the encoded data as shown in Figs. 6Ato 6F.  The
type shown Fif 6A |bfa1ty¢h€oﬁa%é@do@|@i@k pea prmcma@mbébak (loanpthistedbmaryotblocks are

dicted f t h k divided t to f d
Cmacroblock HRURKEE Bt R CAPRAEER loks DLPOAGHELCIIBE S ARF 16, Fi. oA

shows an exagpig %Wsmﬂ 8 {HApRar @t%%%é%ﬁﬁ%ﬁﬁ%%ﬁf’é@ﬁkﬁ&?6?@%@%&%@0‘( Is 9.

Further, the number of motion vectors per one motion compensation block is 1 at all times.
Accordingly, iddtie aypmstiovan PHsnitile big. Mpﬂr@nsaXMngna rnedeteiohined opredictoos per one
macroblock is 16. As shown in a sev_en£ columf of Fi the encoded data %t)ar one macroblock of

the type showHH9%ig"6A RESPATiRCS: bAReR datpOBPORGAS IIPERS BESSone type of a
plurality of typgsef ﬁr@&%&?ﬁiﬁféﬁ@&ﬁ&k%%%@%a%%@%&%%‘P&ﬁﬁ%’ﬂ&‘i‘&%ﬁ%ﬂ{ed'Cted in

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 manner for dividing a
submacroblock to 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
embodiment of the present invention;

Fig. 5 15 a flowchart showing a flowchart showing an encoded data
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20 forward direction or backward direction. Since each 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 example in which the number of motion compensation blocks per one macroblock is
9. Further, the number of motion vectors per one motion 25 compensation block is 1 at all times
Accordingly in the type shown in Fig, 6B, the maximum number of mation vectors per one.macroblock
is 16. As showRERFERPBIGMARES) Gﬁ?ﬁﬁ#lﬁﬁ?%}’tﬁ@f 8H88%%r%%% %%E%ﬂ%oﬁg%ﬁldf} Etype
shown in Fig. 6B has 473 bits at the maximum. The type shown in Fig. 6C is one type of the plurality of
types of the macroblock in the B picture, and three submacroblocks are predicted in forward direction
or backward direction @igsong solbiactoblovks ishurwilitedrhdtididredtionr Sisoaadhwadzmacroblock
is divided to one to four secondary submacroblocks, the number of motion compensation blocks per
one macroblockbis snesder Arjacelsins Be B iReHRWRIERHRIA RbePBEAL b AR ompensation
blocks per.one macro Iclc0 is.9. Fu‘_‘rther ttEeOnumber of motion vectors per one motion compensation

block predti)ctede T PI6rvard ¢ |?%%t|3ﬁ"6ernbéclﬁ’ward direction is 1 at all times, and the number of

motion vectors per onNeFROtoR SOMREREAER Hiosle Ry eclistcihihudick eationdsoadintl times.
Accordingly, in the type shown in Fig, 6C, the maximum number of motion vectors per one macroblock

is 20. As showsuhzatrohloclufiresirign @ itnecomprrrtiam Herlonyidedb R ks e type shown in

15 Fig. 6C has 582 bits at.the maximum The type shown in Fig. 6D,is one type ofthe plurality of
types of the macro &%ﬁl?ﬁege 1&%‘?&%\%1 %%t‘)fr%%/alc)rsgé?g%l?él are 1spgr?e ic e% in %ﬁ%% direction or
backward direction, ang; pwosstimasiohleskwsespidisted bhidiesiienbsiaeeodactksithaasroblock is

divided to one to four secondary _ _
10  motion compensation block) including the pixels shown in Fig. 7 in the

encoded data selection method shown in Fig. &

Figs. 9A to 9F are views showing a motion vector selected by the
ancoded data selection method shown in Fig. 5 in the example 1 of the
present invenfion;

15 Fig; 101s a table showing the secondary submacroblock (that is, 2
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 is a table explaining the number of bits of encoded data per

20  one macroblock when the encoded data selection method shown i Fig. 5 1s
applied in the example 1 of the present invention;

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

Fig. 18 is a block diagram showing an arrangement of an image
recoding deviee according to the embodiment of the present invention;

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

Figs. 15A to 15F are views showing a motion vector selected by the
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20 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 compensation 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 25 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 sxumbed dinotidacrimiorsperdakowacioHtgkisrpansczampimarpatieath column of Fig.
3, the encoded data per one macroblock of the type shown in Fig. 6D has 691 bits at the maximum.
The type sho¥$a9EHIBEETGRe type of the plurality of types of the macroblock in the B picture, one

submacroblock is predicied in{opyaysh & lseelionex bakiad dession gk ihres.gbmacroblocks

are predicted in bidirecti Ince each submacroblock is divided to one to four secondary
submacroblocksq the Rumbenef tivetiblvdonperisation tlotks pecamemaddensbibbk ih# to 28. The Fig.

6E shows an example in which the number of motion compensation blo%(%per one macroblock is 9.
Further, the 1GReABSGarmERIGATCR IR BRT SREWTOHOA Com bR ALaEBR 8k2[ﬂ£ edin

present invention; and '

Fig. 17 is & table explaining the number of bits of encoded data per
one macroblock when the encoded data selection method shown in Fig. 51s
applied in the example 2 of the present mvention.

10
DESCRIPTION CF THE PREFERRED EMBODIMENTS

A best mode for embodying the present invention will be explained

below in detail with reference to the drawings.
[Example 1}

15 Referring to Fig. 4, an image decoding device with an encoded data
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 wnit 100 includes an entropy decoding unit 101,

20  an inverse quantization/inverse transformation unit 102, an image buffer
103, and a prediction unit 104. Operation of the image decoding unit 100
will be exﬁlained below.

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

25 The inverse guantization/inverse transformation unit 102 obtains a
prediction error by inverse quantizing and inverse transforming the

coefficient information supplied from the entropy decoding unit 101,
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forward direction or backward Erection 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. 6E, the maximum number of motion vectors per one macroblock is 28. As shown in an 15
eleventh column of Fig. 3, the encoded data per one macroblock of the type shown in the Fig. 6E has

800 bits at the maximum. The type s in Fig. 6F is ane type of the plurality of types of the
macroblock in the B pic ueré),rg\cnl’laC g ourpt%ﬁe@sctfﬁrar“\acsr% 5%%‘15%% 3‘6?3&3%1%5% Bidirection. Since each

submacroblockds-dlivigiestia o i furDisasanbans. syerrs Tiosks: e aumenef motion

compensation blocks per one macroblock is 8 to 32. The Fig. OF shows an example in which the
number of mowadickipensthitoreblotiepehiendramcibb ke 9. degnthars teihdfhber of motion

vectors per one motiop. compensation block predicted in bidirection is 2 at all times, Accordingly, in the
type shown in Fig. OF 156 FRECEERF Rt RBROF IR TECRTE BB Db SRR 22, As

shown in & twelffRcolmp ﬁ&ﬂe&ﬂ@ﬁ@%@%ﬁﬁ%@%&ﬂ%ﬂ%@@@&k of the type shown in Fig. 6F

has 909 bits at the maximum Accordingly, the maximum number of encoded bits per one
macroblock exgeeds28tdbitiveany b thefosix types shiviih FiiseoretorGirasisdomuigethe seventh to
twelfth columns of Fig. 3, Ta cqpe with this problem, at step S155, the number of bits of the 5

encoded data BEFehENREIBBER 1488 frdbakE Bﬁgﬁ? Hfthe

The reconstructed image stored in the image buffer 103 is output o
the outside through the multiplexer 110 at appropriate display timing.
10 The image decoding unit 100 has been explained as above.
Subsequently, operation of the multiplexer 110 will be explained.
The multiplexer 110 has a function for multiplexing encoded data,
which is extracted and formatied by the encoded data selection unit 120, to
a video base band signal decoded by th_e image decoding unit 100. The
15  wvideo base band signal is synchronized with the encoded data. The formai
after the multiplexing is carried out is prescribed by SMPTE 319M-2000,
and multiplexing is carried out at chroma (LSB) of & video signal having
luminance of 10 bits and chroma of 10 bits.
The multiplexer 110 has been explained as above.
20 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 sellection unit 120 will be explained
25  with reference to a flowchart of Fig. 5.
At step 5151, 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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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 submacroblock predicted in bidirection, although the number of
motion vectorsgetesu®hidsrablorties mbtHapadrintithasntrauRaske: SRS aRIeaE to all the
motion vectors. That is, no motion 15 vector is selected. Further, a motion vector as to a motion
compensationsﬁﬁ?cﬁmgluding the pixels at the four corners of a macroblock shown in Fig. 7 is used as

one motion vector Se'%&t%‘ée ity sesnect (9.eaasuamaaieiieek prasicad indenward direction or

backward direction. That Is, to explain, 20 for example, the upper left submacroblock of four
submacroblockssshawdein Fipe Arehemiisscampobethorbidh eneamsbhedrjsstbrdasspiock (that is,

motion compensation block) with_8x8 pixels as shown, in Fig, 8A, a motion vector as.to the. secondary
submacroblockous ARG RN BERDATER %l%ﬂf@@fg{ﬂ%ﬁﬁ %n%e%%%%%%%éswith

respect to a macroblodk 25 Whe dhe. Submagiblacisl S KOmpesehidne seonndar;gumacroblock
(that is, motion"compensation %}Io%kggg‘ 8x4 pixels as shown in Fig. 8B, a motion vector as to an upper
secondary subwpstoblBCkHadkisomntionrese mode, the process goes to step S154, and when

mb___tyﬁe is the tree mode, the pi"ocess goes to step S155.

At step S153 (intra-mode), since the encoded data input irom the

10  entropy decoding unit 101 has 87 biis per one macroblock as shown in Fig. 3
and thus has bits less than 256 bits, the encoded data is output as if is.
That is, all the encoded data is selected. Accordingly, in the intra-mode,
the information of the encoded data does not lack. After the encoded data
i selected, the processing is finished (prepares for selection of the encoded -
15 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 16x186, 16x8, or 8x16), the code
data per one macroblock can be expressed by:

e 52 bits as to encoded data of 16x16 mode when it is predicted in one

20  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;
e 114 biﬁé as to encoded data of 16x8 mode or 8x16 mode when one of them 1s
predicted in one direction and the other is predicted in bidirection; and

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

Since the number of bits of the code data per one macroblock is less
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compensation block) is used as one motion vector selected with respect to a macroblock. When the
submacroblock is composed of two secondary subnaacroblocks (that is, motion compensation blocks)
of 4x8 pixels as shown in Fig. 80, a motion vector as to a left 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 four secondary submacroblocks (that is, motion
compensation f)lggksy®b s hixels e el dubsiisfighsd, zs nioton Teetbismstbtha epprdeéit secondary
submacroblock (that is, motion compensation block) is used.as one motion 10 V(éct'%ﬁelected with

respect to a maetebibekleatitbughERpiRgiHADIMSTRPIET tiTLIS gt 1BHF IGIEP Rk
submacroblocks in the four submag-roblocks in F ' ' en:forgxampiey the lower
left submacrobfo& éﬁ?ﬁp%gé)a’o ofﬁ%%%%%ﬁ%%&%ﬁo%@%ﬁg motio% comper}:sation

blocks) of 4x4 pixels,-BdpQtRRY e N a6, e preedSitaftsdonstad (subpaaerdltork (that is, motion
compensation block) is used as one motion vector selected with_respect to the lower left macroblock.

Which of the secbrutiany sitimasonledidabrRifea st HaerRRipthe four corners as shown in Fig. 7 can
be determined based on the e data. 20Fkigs. 9A t g according to
the above selection méﬁ&&?ﬁ%@% &g mmgeﬁé s RO AR %@@%

pon e examples shown in Figs. 6A o 6F. In the type

shown in Fig. %cfm% doupdhsisumesrablocksrare PigdidadindBrward direction, one motion

vector is selected as to each of the 25 four submacroblocks as shown in Fig. 9A. Thus, foyr motion

vectors are selected p&faniypeachosiockis Githisrathersdlé argpriohdeckdadrd HEtIRiIBAY ectors as

toa secondary;llf ?gggrsrggéogﬁb@gé;&{gc tls.ogre 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 18, Fig.
&A shows an example in which the number of motion compensation blocks
per ons macroblock is 8.  Further, the number of moticn vectors per one
motion compensation block is 1 at all times. Accordingly, in the type shown
15  in the Fig. 64, the maximum number of motion vectors per one macroblock
is 16. As shown in 2 seventh column of Fig. 3, the encoded data per one
macroblock of the type shown in Fig. 6A has 473 bits at the maxirmum.
The type shown in Fig. 6B is one type of a plurality of types of a
macroblock in a B picture, and ali (four) the submacroblocks are predicted in
90 forward direction or backward direction. Since each 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
example in which the number of motion compensation blocks per one
macroblock is 9. Further, the number of motion vectors per one motion
95 compensation block is 1 at all fimes. Accordingly, in the fype shown in Fig.
6B, the maximum number of motion vectors pexr one macroblock 1s 18. As

shown in an eighth column of Fig. 3, the encoded data per one macroblock of
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compensation block) including pixels shown by "x" in of Fig. 9A. In the type shown in Fig. 6B, since all
(four) the submacroblocks are predicted in forward direction or backward direction, one motion vector
is selected as to each of the respective submacroblocks as shown in Fig. 9B. 5 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 compensation block) including pixels shown by "x" in
Fig. sa In the §f-tEROWAIT T BES SRcBARABRIHAICHBITAZHE™ predicted in forward direction

or backward direction.and one submacroblock.i %%létég) O?lghlg ﬂggﬂﬁﬁle mgﬁ!gg Yegiar is
selected as to each otﬁﬁ% Wéeesglﬁgn%algr?ﬁéc '(2 E[;gre Ict lla':] orwefﬁ irec 0?1 of ‘backward direction
and a motion vgsiehissdiscardesd Bpiesthe onedstibmasitilosicprdsitiedin piditratdrias shown in Fig.
9C. Thus, three motion vectors are selected 15 per one macroblock. Further, the selected motion

vectors are méersisiotiirastion webspywsrdubinessionper aRatsbmatrbiekpensadiiesiock)

including pixels shawn hy "x" in Fig. 9A. In the type shown in Fig. 6D, singe two submacroblocks
are predicted ﬁ%ﬁﬁ?&%‘if’ecti ﬁng? ggg%ﬁélr%ma%r%&%%cgnla W%l%z%dgtlﬂb%igcr%ﬁggks are predicted in
bidirection, ongJUAHigiy QElohE-2E1A51a AIOraAEE dhertion Bassablocks pisdi ipsk forward or

backward direction and a motion vector is discarded as to the two submacroblocks predicted in

bidirection as shevndcr&idodk js THus28vo Metidh vbomwesaaresfepledpariple thaaraslbek. Further,

the selected mation vectors are magcroblocks as to .
of mot\{on compensatfon%?oclfis 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 timés, and the number of

motion veetors per one motion compensation block predicted in bidirection is

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

number of motion vectors per one macroblock is 20.  As shown in a ninth

column of Fig. 3, the encoded data per one macroblock of the type shown in
15  TFig. 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 backward direction, and two submacroblock are predicted in
bidirection. Since each submacroblock is divided to one to four secondary

20  submacroblocks, the number of motion compensation blocks per one
macroblock is 6 to 24. The Fig. 61 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

25  motion vectors per one motion compensation block predicted in bidirection is
2 at gll times. Accordingly, in the type shown in Fig. 6D, the meximum

number of motion vectors per one macroblock is 24,  As shown in a tenth
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25 a secondary submacroblock (that is, motion compensation block) including pixels shown by "x" in
Fig. 91). In the type shown in Fig. 6E, since one submacroblock is predicted in forward direction or
backward direction and three submacroblocks are predicted in bidirection, one motion vector is
selected as to each of the three submacroblocks predicted in forward direction or backward direction
and. a motion vector is discarded as to the three submacroblock predicted in 5 bidirection as shown in
Fig. 9E. Thus, @iemotéFiedoths selurted pataonernaersmerdlipakies thn &5 ehe idtion vectors
are macroblocks as to a secondary su%gacroblock that is, motion compensation block) including

pixels shown Bi&cGH BRs §B! Rithaypé SHEWIHEEIg. 6F, since all (four) the submacroblocks are 10
predicted in bidireCti0nI‘ﬁen}%lﬂ?%H%&?Eﬂ?ﬂiézcéﬁj@&%t%tem&ﬂm&@biﬁ%ﬁw gdigied in
g. 9F.

bidirection as shown in Fig. Thus, no motion vector is selected per one macroblock. Fig. 10

shows a table showingovhetheioBnataumotor sedtoract rbdpeciyereditsedconipereaton blocks is
selected in the respective cases of 15 Figs. 9A to 9

espe f-{ Naqte that, as apparent when Figs. 6A and
6B are cofMpardidsmioTien bopkHT IR &8 mgﬁﬁﬁéﬁ%‘gﬁ %%’5& <§ (E) left
submacroblocks shown n Figs, 6Aand OR)i5.compasedkalions. aesaiidasy sulimaciohlpek with 48

. "y Ii, . h k .
pixels as well as preé]c ed inforward direction or 20 backward direction, the number of motion vectors

corresponding g he-sulplasre ibskisaberfudmtitioheginyiagsati: thulotie preanetion vector is
inevitably selected. As a result, all the motion vectors corresponding to the one secondar.

submacroblockeatraNegineld nchded metiass S SREFEh R LT bl ! | from the

above explana% %g%itohf crg%%réogslg&lézg fb%%ks 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 at all times, and the number of
motion vectors per one motion compensation block predicted in bidirection is
9 at all times. Accordingly, in the type shown in Fig. 8E, the maximum
number of motion vectors per one macroblock is 28.  As shown in an

15  eleventh column of Fig. 8, the encoded data per one macroblock of the type
shown in the Fig. 6E bas 800 bits at the maximur.

The type shown in Fig. 6F is one type 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 |

90 secondary submacroblocks, the number of motion compensation blocks per
one macroblock is 8 to 32. The Fig. 6F shows an example in which the
number of motion compensation blocks per one macroblock ié §. Further,
the number of motion veetors per one motion compensation block predicted
in bidirection is 2 at all times. Accordingly, in the type shown in Fig. 6F,

95  the maximum number of motion vectors per one macroblock is 32. As

shown in a twelfth column of Fig. 8, the encoded data per one macroblock of

the type shown in Fig. 6F has 909 bits at the maximum.
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tree mode, information lacks in a manner described follows. The motion vectors of a secondary
submacroblock with 8x8 pixels (that is, motion compensation bloctic)predicted in one direction are
selected. Further, in the secondary submacroblocks with pixelsiess than 8x8 pixels (that is, motion
compensation blocks) (specifically, secondary submacroblock with 8x4 pixels predicted in one
direction, secondary 5 submacroblock with 4x8 pixels predicted in one direction, and secondary

submacroblock with 4x4.pixals, predistesh in-pRe direchor tlemoded Waigerafnsecondary |
submacroblocks with the pixels at the four corners of a macroblock (the pixels shown in Fig. 7) are

selected. On themtivilbdndzinatiie 266 bitky subrAREREFSEKERRRE irndiap fh (that i,

motion compensation blocks) (specifically, secandary subm blagk with 8x4 pixels predicted in one
direction, secoR8&RPE b4 ‘6%‘@?&%%%4%%% |%C%l‘f‘%%xl%ﬁé%c ?rgll%%g direction, and secondary

submacroblock with 4%@5?5‘39{59%%9@@ rpctian) sthesmotiopasior s DhBe Gniiary
a

submacroblocks no pixels at the four corner of a 15 macroblock (the pixels shown in Fi&g) are
disrarded. Furtbeecthel Mato paecter siakcadHivelstrontitesssibmadro Bideksy edrEnebion

compensation blocks) included in the submacroblock ?rgggg}ggfj&gigirection are selected. Note that all

the encoded datBREr thERPIHFBHERR BETOIE Qraacro ree mode.
In the submacroblock predicted in forward direction or backward

direction, the number of motion vectors per submacroblock is 4 af the
maximun. In the embodiment, however, a sufficient number of bits are
10 allocated only fo 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 submacroblock predicted in bidirection, aithough
the number of motion vectors per submacroblock is 8 at the maximum, no
number of bits are allocated to all the motion vectors. That is, no motion
15 vector is selected. |
Further, 2 motion vector as to & motion compensation block
including the pixels at the four corners of a macroblock shown in Fig. 7 18
used as one motion vector selected with respect to one submacroblock
predicted in forward direction or backward direction. Thatis, to gxplain,
20  for example, the upper left submacroblock of four submacroblocks shown in
Fig. 7, when it is composed of only one secondary submacroblock (that is,
motion compensation block).with 8x8 pixels as shown in Fig. 84, 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.
25 When the submacroblock is composed of two secondary submacroblock (that
is, motion compensation blocks) of 8x4 pixels as shown in Fig. 8B, a motion

vector as to an upper secondary submacroblock (that is, motion
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20 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 is as shown in Fig. 11. Fig. 11 will be briefly described from a left side as foliows:(1)
Intra-mode: 87 25bits; (2) Inter-mode, first macroblock type, predicted in forward direction or backward
direction: 52 bits; (3) Inter-mode, first macroblock type, predicted in bid irection; 83 bits; (4)
Inter-mode, seEoR@TRIARAHIICFPICRIPPETNBSTIHAR BRIBK SRS IR aTEtR I ssHeRiER@ direction or
backward direction; 83 bits; (5Intersmode. second-or-third macroblock type, one submacroblock
is-predicted in %?V%O?Eﬁ%?récti?r’lhgrnb%ﬁ(\ﬁv%aﬁgﬁ%% i]é’ﬁ?thsecgfﬁgro %%égos%ﬁrg]a%%gs%ﬁyis predicted in
bidirection; 114&iis:=LodBbKe(TRtlEs, Saeeie ebhpenBasabiiekitypes b suRacsalplosks are

predicted in bidirection; 145 bits; (7) Inter-mode, first to fourth macroblock types, all the motion
compensation Bloéks &fe preditien wesbrwardtairetafbranordaeiurabrsachilsiors (Byahter-mode, fourth

macroblock type, four submacro Jocl%s ar%predictgd in forward direction or ba kc\{var_ direction; 161
bits: 0 ’'mbtion compensation block)1s used as one motion vector selected wit

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 wvector selected with respect to a macroblock. Although explanation of
lower left, upper right, and lower right submacroblocks in the four
submacroblocks shown in Fig. 7 is Gmitted', when, for example, the lower left
submacrobliock is composed of four secondary submacroblocks (that is,
motion compensation blocks) of 4x4 pixels, 2 motion vector as to the lower

15  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. T can be determined based on the encoded
data.

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

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

25  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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(9) Inter-mode, fourth macroblock type, three submacroblocks are predicted in forward direction or
backward direction, 20one 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; 25 (11) Inter-mode, fourth macroblock type, one
submacroblock is predicted in forward or backward direction, three submacroblocks are predicted in

bidirectional peggligtianatdhitdoandittR)dinerpinede shomrth byakrbbiosktipédour submacroblocks are
predicted in bidirection: 77 bits Accordingly, even if a macr%alz?é,k i}aggrn%é?ége, theg n mba%r of bits of 5
the encoded data per SR Recrn BREAADE §uPpreLoss BBt DRGRPIRSE SiAthe cases of

the items (1) tg%ge?%ﬂ@%eb}{‘%%%%6&1%9&3306%%%%8%%&%5 ane maarablagkds 256 bits or
|

less from the ning, Bits are not reduced at step S153 or S154 carried out in these cases, and
thus the numbggsaf she.aneasiat daighpeeonethactoblecicistiecks sartwes theHigu8B shown in Fig.

3. lathe cases of the items (7) to (12), since the number of bits of the encode daﬁﬁger one
macroblock ex@tads 266 bitetinyestoBe gRMSEEBRS BEE %%Q@@'Sl BB iPGut in these

cases, and My e iRshsl Ve SR LB R s racip b oek adath cad hamdbuglues
(that is, motion compensation block) including pixels shown by "x" in Fig.
gB.
In the type shown in Fig. 6C, since three submacroblocks are -

10 predicted in forward direction or backward &irection and one submacroblock
is predicted in bidirection, one motion vector is selected as to each of the
three submacroblocks predicted in forward direction or backward direction
and o motion vector is discarded as to the one submacroblock predicied in
bidirection as shown in Fig. 9C. Thus, three motion vectors are selected

15 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. 9A.

In the type shown in Fig. 6D, sincé two submacroblocks are
predicted in forward direction or backward direction and two

20  submacroblocks are predicted in bidirection, one motion vector is selected as
to each of the two submacroblocks predicted forward or backward direction
and a mobion vector is discarded as to the two submacroblocks predicted in
bidirection as shown in Fig. 9D. Thus, two motion vectors are selected per
one macroblock. Further, the selected motion vectors are macroblocks as to

25 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 predicied
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151t is possible to restrict the maximum number of bits per one macroblock to a predetermined value
(for example, 256 bits) or less by setting a limit to the number of motion vectors making use of the
selection method described above. However, the frequency of occurrence of the secondary
submacroblocks with a size less than 8x8 bits to which the 20 selection of motion vector is applied
(that is, motion compensation blocks) is séigtistically small, the_ encoded data has a small lack ratio.

Accordingly, everAaFRAThaEsEPactIRAGRARRT Hitechom e B dbaen rhaass PRk e SEttion method
described abov%eg%'

described aboye.liis p9sba 0, spprcsa deterioan stimags aunll i sadad nage s much

€ submacro etreem ent, one motion vector located

at the four corngiis-oh #heblaakoptedicts deletied asdaliepreisentathecinetiah dectaroef shel -
submacroblock as shown in Fig. 7 making use of the following three characteristics. Frequency of

occurrence of thetier YREHS is sessaticathapte theidysefdbarvasineicersfisdedraary
isn“:f’hrg 5 ;fegéoﬁqusﬁ?%%%ﬁ%%ﬂ%'o%%“ eRsaugn b'%@,{‘]’.@vﬁg ?%%%Aeé%%&?'i‘s%@e@cté%%é%a&i:?e“t.ca"y 'O‘;V
; quiency of occurrence of a’direct mode, which €an reprodtice motion vector
from the P picty{g 3562 MERASEANHS selected motion vectors are macroblocks as to a
secondary submacroblock (that is, motion compensation block) including
pixels shown by "x" i Fig. OK.
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 shown in Fig. 8F. Thus, no
motion vector is selected per one macroblock.
Fig. 10 shows a table showing whether or not a motion vector of
respective motion compensation blocks is selected in the respective cases of
15 Figs. 8A 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
submacmhioc_k with 8x8 pixels as well as predicted in forward direction or
20  backward direction, the number of motion vectors corresponding to the
submacrobiock is one from the beginning and thu.s. 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.
25 As apparent from the above explanation, in the macroblock of the

tree mode, information lacks in a manner described follows.

The moticn vectors of a secondary submacroblock with 8x8 pixels
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high in the B picture having a tendency to have many motion vectors 10As 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 11.264, ISO/EEC 14496.10
8.4.1.2 Derivation process for lom a motion vectors for B_Skip, B_Direct_16x16, and B_Direct_8x8). In
the direct mode, the motion vector 15 is calculated based on the motion vector as to the position
shown in Fig. 12tkatcirdingtioevemifeheatiotdhodonrestitieBinienn diseatosaaze el emadacks, it
can be reproduced from the motion vector of an adjacent reference 'cture%%how(l}ﬁ [;'\%(]a%erence
PI01" in Fig. 12) in a tifBTEReE; Bigthesses it 6’&?5%% ﬁﬁ%sd be'ﬂ’i.%‘ RS é Aich is 20
obtained by muylti i vid e i 'gé@;e ing-device with the
encoded data #%%I%)I(g(}?ﬁg %’n%%cﬁ?ghcow %r? Ig%g:!ggRJ ﬁgigg%%ﬁggg%&%a, is ih%ét?ts%\és escribed above, the
amount of infoxnptionefidpeheadidatat (spedifipatijstection ame thireftioor seova)iliacks in a part of
macroblock in the tree mode. Accordingly, the recading_device must be 25operated in consideration of

it. Thd imaye resBeilg Tevitd Jrd & SrB SarAuTieh laRE SRFORISEFSPE 4 mage
eTeodn U 200 20 ) R SRS L2 RIS A reoen
veetors of secondary submacroblecks with the pixels at the four corners of 2
macroblock (the pixels shown in Fig. 7) are selected.
On the other hand, in the secondary submacroblocks with pizels less
10 than 8x8 {that is, motion compensation blocks) (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), the motion
vectors of secondary submacroblocks no pixels at the four corner of a
15  macroblock (the pizels shown in Fig. 7) are discarded.
Further, the motion veciors 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 other than the motion vectors are
20 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 is as shown in Fig. 11.
Fig. 11 will be briefly described from a left side as follows:(1) Intra-mode: 87
25  bits;
(2) Inter-mode, first macroblock type, predicted in forward

direction or backward direction: 52 bits;



The demultiplexer 210 carries out operation opposite to the multiplexer 110. That is, the demultiplexer
210 is input with the video 5 base band signal to which the encoded data is multiplexed and separates
them from each other. The format of the multiplexed encoded data is prescribed by SMPTE
319M-2000 and a multiplexing position is the chrome LSB of a video signal having luminance of 10

bits and chroma_ of 10 bits. The demultiplexer 210 has been explained as above. 10Subsequently, the
image encodinguiRteromoss Hareksrarerblock trre.ipkaiE®ARdding unit 200 includes a macroblock

buffer (ME buffer) 201, .a transfs tion/quantization unit 202, an entropy coding unit 203, an inverse
quantization/inverseg%rdétﬁ%?g]i%laﬁfég%%&%f 204, an image buffer 205, a prediction unit 206, a prediction

data estimatiof4) 297886 Lbcasiviet 208 macrtbMB im0l stores an image of one
macroblock supplied from the demultiplexer 210. The prediction data estimation unit 207 estimates

prediction informaticritbon predbiapky predramddcherinpueimagd dispetion > MB 20 buffer 201 from a

reconstructed image stored in the image er 205. The prediction unit 206 creates a predicted image
from the an %ac%war& g}rec 10%- gg fgﬁ;s,

{(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 the
motion compensation blocks are predicted in forward

direction in P picture: 181 bits;
15  (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,
20 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:
25  (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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reconstructed image stored in the image buffer 205 making use of the prediction information supplied
through the switch 208. A prediction error is obtained by subtracting the predicted image, 25
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 transformation/quanti7ation unit 202 and
coefficient information as an output therefrom is supplied to the entropy coding unit 203 and the
inverse quantization/megise: tear@fobibatiandunit 204. The entropy coding unit 203 makes the

coefficient information and 5 the prediction information sypplied.thereto,to an entropy code and
outputs the cobied FmipriHeees f%‘%ﬂ@&ﬂf’s%&) %cmg E’P&’rg&%,subm?’ﬁ%}ﬁ% a8

Nvérse quanti7ationlinverse

transformation unit%ggf %?éﬁﬁg%??iﬁrﬁﬁiﬂ@ﬂiﬁﬂwmﬁi@’erse quantizing and inverse transforming the

coefficient information stuipplied from the transformation/quantization unit 10 202. The predicted

image is made to a regopsidicigtimage iy heingatdded hithahg predidienuemebesupplisd om the

inverse quantization/inverse transformation unit 204. The_ reconstructe irﬁ %ﬁebs storep in the image
e

buffer 20550 thag RISasedoath RAS ORS AMAEELRIARK ESHELIFURTR? IR i

%‘cessing to
e e of o g 1agesy SIAESIRLE 0 O onlanedge e
will be explaingg:20F hBecacasind dait sedting enis220hslip| ki witts endosetrdatghe

beginning, bits are not reduced at step 8153 or 5154 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) 4o (12},
since the number of bits of the encoded data per one macroblock exceeds 256
bits from the beginning, bits are reduced at step S158 carried out in these
cases, and thus the number of the encoded data per one macroblock is
reduced from the values shown in Fig. 3. |

15 1t is possible to restrict the maximum number of bits per cne
macroblock to a predetermined value (for example, 256 bits) or less by
setting & Hmit to the number of motion vectors making use of the selection
method described above. However, the frequency of occurrence of the
secondary submacroblocks with a size less than 8x8 bits to which the

900 selection of motion vector is applied (that is, motion compensation blocks) is
statistically small, the encoded data has a small lack ratic. 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 quality of a recoded image as much as possible.

25 Tn 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 in Fig. 7
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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

infoimation of the prediction data estimation unit 207 is supplied to the prediction unit 206, 25 whereas
when it does not lack, the prediction information included in the encoded data supplied from the

demultiplexer 210 s supplied to rediction unit 206. .  .Operation of the encoded data selection
unit 220 and tﬁ%z%\ﬁt%ﬁl%%%ﬁgéﬁé%ﬁ%i%%ﬁﬁﬁi?gfﬁ%tﬁgés%%?ﬂowchart of Fig. 14. At step 515, it is
determined whehgr QL RAt SR.bREdS b8 nlia-tRode.drben mkidypais thednfra-mode, the process

goes to step 5 S253, and'when mb_type is the infra-mode, the process goes to step S252. At
step 5252, it is dEtermineg whetherrenne e dypésdstiebnectresbinckie ({WaeEMbotige is not the tree

mode, the process goes to step, and when mh_type is the tree mode, the process goes to, step 5255.
At step 5253 (FIRRATHHEIORIREHSE BHIbHE Sﬁf@?\‘t’%—ﬁﬁ@dﬁ%&’ﬁ iﬁ@@@ﬁ%%ﬁ’%mﬁber of bits

smaller thszm 2@%@&1}3 (a‘etha%gansmission band from the beginning as apparent from the explanation of
the image decoding gevfce with the encoded data multiplexing function, the amount of information is

not reduced ateoliFhyieneneddesenta seldctidireoit hid0e AetacHingly rée-pdediction information
included in the encoded data 15 supplied from the dernultiplexer 210 is supplied to the prediction unit

206 by switchinge&iswiTeRtoD SN iB @ ACBHEHTERS BRTRMAROSTIE &S thereby the processing is

finished. high in the B picture having a tendency to have many motion

vectors
106 As shown in Fig. 12, the motion vectors located at the four corners of
the macroblock are motion veectors used by the direct mode of H.264 (as to
the detail of the direct mode, refor to the advice of H.264, ISC/MIEC 1449610
8.4.1.2 Derivation process for luma motion vectors for B_Skip,
B_Direct_16x16, and B_Direct_8x8). In the direct mode, the motion vector
15  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. 18 shows an image recoding device to which data, which is
20  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
25  operated in consideration of it.
The image recoding device of the embodiment includes a

demultiplexer 210, an image encodix_lg unit 200, and an encoded data setting
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At step 5254 (at which mb_type is the inter-mode but is not the free mode) (inter 16x16, 16x8, or
8x16), the encoded data of the macroblock of 20 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 multiplexing function.
Thus, the amount of information is not reduced at a|l by the encoded data selection unit 120.

Accordingly, tH&5 38 gt AR RS HRERGIF RO P tREERRb Rt I3 Supplied from the
clemultiplexer 210 is syppli isfjen Hﬂ.t 0 itghing the switch 208 to the encoded
data setting unit 220 s%%%t %r%%?%%%rgo%%%smg %flni Kae%é@' How information lacks in the

macroblock of the treeThedehashsereaxpiinedHethewexparation ophsitaagelsecoding device with
the encoded data multiplexing function. In accordance with the lack of the information, 5 at step 8255

(tree mode), agnslifpleseohtiry ShBiiteidmotRmkinierAB A doApaHEREN B dki9hose
informatiop (specifically,,motion vector)Jagks, the prediction information, which includes the motion
vector est#nate& %@cl?ﬁé%rséﬁgggﬁ gra%a& }és n%gtlllgr? %encﬁ%g ’i% ?u‘g; ei%}%\%/ﬁél%rse%ﬁ%ﬁ%eﬁeanit 206. On

the other handyRsHorHae,SacaNeiayr SUNRacRinakofthat i wheitxdd samasasaiivndlock) whose

information (specifically, motion vector) is selected by the encoded data selection unit 120 (does not

lack), the prediptiescitifethtatiSNINEE dFaPM BeOshendedmataslspiedhsinana demulbipiaer 210 is
supplied to the igtion.ynit 208. Npte that.as to the se submacrobloc e information
(specifically, mﬁgg&t EP5188 "éjﬁg,lmo .oﬁ%‘?ﬁggﬁﬁ%%f&%ﬁw E?é%i%#g](?)1%.:%ost’|on_vector can
be obtained by the diregt, Qo itis 1atilizesh & wiheals sinegptheRicRdedslata 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),Shbsequedely, dhim iseagmemuid2g 20 deiethwiEwanhichirede of the six kinds

of types shown in Figs. 6A to 6F the respective roblocks belong referring to.the oded data
supplied thereto Iikewi&bﬁ%ﬁéﬂjgﬁg é’éﬁgcn%%ﬁ Hfﬁ? .%H’rﬁ%@ﬁbﬁ%%%b%égé a setting -unit
220 determines, yuhish-one.of fue plvision,madesishown In.Fess2A40.Eig.0 1 edesnaetive

submacroblocks are divided referring to 25 the encoded data likewise the encoded data selection unit
120. Then, it is 2eteemihed:basedartitet abdirerdete imnafionthtivthecmoién vecton egavhich

secondary submacroblock is selected by the encoded data selection . ,
uffer 205, a prediction Gnit 206, a prediction data estimation unit 207, and

15  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

20  buffer 201 from a reconstructed image stored in the image buffer 205.

The prediction unit 206 creates a predicted image from the
reconstructed image stored in the image buffer 205 méking use of the
prediction information supplied through the switch 208.

A prediction error is obtained by subtracting the predicted image,

25  which is supplied from the predietion unit 206, from the image stored in the
MB buffer 201.

The prediction error is transformed and quantized by the
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-unit 120 and the motion vector of which secondary submacroblock is discarded thereby. Further,
when how respective encoded data are disposed in a region of 256 bits per one macroblock is
previously determined between the 5 encoded data selection unit 120 and the encoded data setting
unit 220 and 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 secondapgibmarrakjaskpsnehihis determines:tiaientiotfornvetinr hasheen 10
selected. When, for example, an order of secondary su_bmacroblocks according to which selected

motion vectorsoanp tratisemitfeckthisretp idipfetadishearenyisding Woiedp ane GResv ¥ encoded

data setting unit 220 can, find which motiop vectar su]%gli_ﬁgtﬁom the encoded data selection unit 120
corresponds tIWRARHZES b%??%ﬁt?ﬁ‘?ﬁﬁ%ﬁfg@ﬁl?@w IChTt'i§ 15 determined that a motion vector has

been selected. Furthersig, Sefhe numBeE ofitob ha Rpseds dsiainner masiablaglelargual (o or

less than 256 bits, it is sufficient t0 set the number of motion vectors per one macroblock equal to or

less than % Hoykevsrs dibigor hafonmdidonbmzsicl tbksepertorne mriranioskis dlagetmpife 20

selection method described above is equal to or less than 6, the selected macroblocks may be
transmitted a pitaRBfef Res FREKRY %@&%@%ﬁ?@g%ﬁs?ﬁ%ﬂhe motion vectors are disposed

between the encoded data selegion il 2080 e pcadeddaip SN PR RAEYIOUSlY

determined also in this case. s determination, resistance against
prediction error by inverse quantizing and mverse transforming the

coefficient information supplied from the transformation/quantization unit

10 202.

The predicted image is made to & reconstructed image by being
added with the prediction error supplied from the inverse
quantizationfinverse transformation unit 204. The reconstructed image 1s
stored in the image buffer 205 so that ‘15 is encoded later.

15 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.

20 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 unit 206,

95  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.

30



25 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 as to the secondary submacroblock may be interpolated based on the
motion vectors selected as to peripheral motion compensation blocks at step S255. Further, as to the

secondary submacroblock whose information (specifically, motion‘v(%gor) lacks (tha %ég{ tion
compensation block), Peerfsim Victsrenedetdatasse Fiperhieral i &ﬁ%ﬁﬂ?&g n block

may be used as.an initiation value. for estimati gcrgoﬁi%égé}@@f%ﬁ o4the secondary submacroblock at
W% seoe'ﬁ{(-eB iatll%)lrel, tﬁ%tp rlé%f%ﬁ i) ' [

step S255. Wit ra lon data estimation unit Z07 need not to estimate the motion

vector as to the secondansylspacioblaiitdthatisdmatinhepomensationipeds)tivhose 10 information
(specifically, motion vector) lacks, thereby an amount of arithmetic operation can be reduced. In
the recoding diavice wihe préSeen ek 18iHe HE 13EI0RE rHARIBRAFEEtEI8TENTFERSated by the

prediction dat timatign unit 207, jmage quality. is not greatly deteriorated. Further xplained in
relation 15'to ?ﬁ?‘? Bl %S&Wd@?c%l\?v%et etzé%%%%%’ g%tgapr%(ﬁ%%?%?%%%% I"IS%S%IH%:G the motion

vector is compensated&rgyegygggzmqggmm@Wﬁy@f@cﬁ&rﬁﬂfz_@@dqwﬂmag@ cpreality is least
affected thereby in its entirety. [Example 2] In the selection method of the motion vector employed in

the 20 examplenbdall A& matio vegers ae discardedoienBe obseriSeetdacimstthe

submacroblock predicted in bidir%%ion, alth(%élgh]éhere are 8 mac%igg ocC fgghe maximum per one
macroblock froPAR BEgiRAGE WHHTRBBREFafioh M TEHSLEN5R O EEPthE Mimber of bits of the

encoded data per one M&@@ggggﬁ@ﬁ%%mgﬂwel—égm@%@agﬁg}rﬁ@%ﬁghgﬁs@ one
submacroblock predicted in bidirection (ninth to twelfth columns of Fig. 11), a band with 256 bits per
one macroblockdsshotwstifficienilynisecthibiitrerstier Haad 2Fhdritmofithevaerosmigsioahamitted
from the beginning as apparent from the explanétion of the image decoding
device with the encoded data multiplexing function, 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
15  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 is finished.
At step S254 (at which mb_type is the inter-mode but is not the tree
mode) {inter 16x18, 16x8, or 8x16), the éncoded data of the macroblock of
20  the mode which is the inter-mode but is not the tree mode from the
beginning can be shown by 2 transmission band with bits smaller than 256
bits as apparent from explanation of the image decoding device with the
encoded data multiiﬂexing function. Thus, the amount of information is
not reduced at all by the encoded data selection unit 120.  Accordingly, the
25  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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as many as possible to the recode device, there is a possibility that the image quality of a restored
image obtained from a bit stream output from the recoding device can be increased. However, when
one motion vector is selected as to a submacroblock predicted in forward or backward direction and
two motion vectors are selected as to each of 3 submacroblocks 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 windew smettigh) vectors are selected as to each of the submacroblocks predicted in
bidirection, the number of bits of encoded data per one 10 macjo

| ) bgc%g}k is set to %Efgéa# which exceed
256 bits. To cope W i presbisn, Laienith s R BIMA IIhE HRESH TRY Bidirection in
the macroblock is.1 to 3, .a method-of additio ' | loLasteeacthoddhe
macroblocks p?gﬁ}&)é]c?%iq‘n%it ir%gﬁglna%ag%éléﬁge;g}%%gg?ﬁg\@éﬂi o@%égll%ction mael%hod in the example 2

15 based on thg, selestion metheddesssibediabayerdandaigaithGAddddroshhw iefampiesnf a case
according to the second selection method. They correspond to the examples shown in Figs. 6A to OF.

The motiof veetostepeiStAsdire theofsasast Pighesrcomiany %ﬁ%@@%%@%ti?‘?ﬂﬁg@%, 9B and
9F in the first selection methqd and as shown in Figs. 9A, 9B.an in .tk tion method..
However, sincé"d%ﬂ‘?ﬂ’?é‘%%%qéfb n%%?g& oo (2Bh O%ng% %%S&g&gg) el

s-are common to eac icate explanation is

omitted. In the fype, shewdn Fig0. aincorqinier subim@siablosks e 2ocpiedisiiesitefobyard direction
or backward direction and one submacroblock is predicted in bidirection, one motion vector is selected

as to each of thidhrealantmabitblestiwptédicted iz foniamrantetdds 6RpRERAKELHIRHon and two

motion vectors are selected as_to the one submacroblock predicted in bidirection as s in Fig.
15C. Thus, the 4R mQﬁb‘F’P’@é?%%%?@ efstt8d %F%%Oélﬁw rS&)%ﬁ@%%%,%%agéTécte n%{]otion

vectors aggmagroblocks 45,19, SerRRHRE sUmAcRRIdskLiTmEy Matianceatmersation

selected by the encoded data selection unit 120 {does not lack), the
prediction information included in the encoded data supplied from the
demultiplexer 210 is supplied to the prediction unit 208. Note that as to
the secondary submacroblock whose information {(specifically, motion Vectolf)

15 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 da‘ca selection unit
120, it is supplied to the prediction unit 206

At step S255 (tree mode), the encoded data setfing unit 220

20  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 supphed
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 submacrchlocks are divided refsrring to

95 the encoded data likewise the encoded data selection unit 120. Then, it1s
determined based on the above determination that the motion vector of

which secondary submacroblock is selected by the encoded data selection

32



5 block) including pixels shown by "x" shown in Fig. 15C. 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 pre ict%pti i bigtirectio .. Thus, the si iQn vectors are
selected per oHé%&gpo %%Wé??tﬁ et gvgnﬁq %%%%Ws%%%%gﬁé’ as to a secondary
submacroblocla{g@é}aédrggémﬁ;pmpensation block) including pixels shown by "x" shown in Fig.
1515D. In the type shown in Fig. 6E, since one submacroblock is predicted in bidirection and three

submacroblocks are pigdithed, iwhemhrdvdicaptotior backeat d siccetiodispresadation wegptor is selected
as to the one submacroblock predicted in 1:&0égvtv‘ard direcfgi‘%n qr backward direction as 20 shown in Fig.

15E, and two bR YEEBRE 4Re JBRITRHRE T SXEFIBRHE HiiseipersbB ik edicted in
bidirection, Th%&cgﬁ%é%l‘é%&bgé‘?:{&%‘ﬁe&%ﬁ% s%?é%@b%ﬁ%&wgﬁ &T%%?ﬁg-xﬁsﬁ%% the;selected

motion vectors are a macroblock as to a secondary submac-roblock (that Is,” motion compensation

block) includin@pixelssbawadiyrxashanpoiedig. t5E p2origudle sahovwwsdried|eishentogadhether or
not a motion vector of respective motion compensation blocks is selected in the respective cases of

Figs. 15A to 15fata settipgarmh 2 wppAnhrhidnrridon Kosher cinpleb Mparddsvith Figs. 15A and
15B, when a certairé%llamtaacrgpégglé fgﬁg@g@é&g@ﬁgﬁt% ﬁ%ﬁrggégglas in, Figs. 6A and 6B) are
or

: . BN .
predicted in in forwar ackward direction, the number of motion vectors ggp’respondlng to the

submacroblock:prigmaneslirkibe PRRNNG drtiusie 1ne meatianovecterds inaviiably selected. As a
result, all the motion vectors corresponding to the secondary submacroblock having one 8x8 pixel

included #the sakesteBlochVarrsdssarmipher, aslapphrenepdasn Firfzrec;dbireks 6E are

compared with according to which selected motion vectors are transmitted thereto is

previously determined as to respective cases, 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

15  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 bifs, it is sufficient to set the number
of moticn vectors per onie macroblock equal to or less than 7. However,
when the number of macroblocks per one macrobiock selseted by the

20  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 determination, resistance against

25  errorin 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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Figs. 150, 15D and 15E, respectively, when a certain submacroblock (for 10 example, upper left
submacroblocks shown in Figs. 6C, 6D and 6E) is composed of one secondary submacroblock with
8x8 pixels and predicted in bidirection as well as the number of the submacroblocks predicted in
bidirection of the four submacroblocks included in a macroblock including the submacroblocks is equal
to or less than 3, the number of motion vectors 15 corresponding to the certain submacroblock is two
from the be 'ginninghaddbusdine tabmatooedtorsaresinbterisiasebbrasdandhe SuR1A1 the motion

vectors corresponding to the one secondary sybmagcroblock with 8x8 pixels includeddg the certain
macroblock argestiggreriected as fﬂ@ﬁﬁiﬁi@?ﬁi‘fﬁﬂ‘i%%&%“&% %%lg%cﬁﬁ ?%es%‘f)acé:rgoé)gt)ck of the 20
tree mode, inf ,mu—?éion lacks | aﬁ&%?:l@&%E&QM&B&?whos‘éhﬁfaﬂﬂ%aﬁ%&:méﬁgcondary
submacrobloc%rm %’(élaspé%{g%t at Is, motion compensation block)predicted in one direction are

selected. Furthgruhen tierniuabeHfdheéssuboacroblopkssatioddddnia, rifar oblbuk wedopredicted in

bidirection is one to three, the motion vectors of 25 the second,aryrﬁijb acro%hock that is, motion
compensdtion #sibsitp iR BxthsineERResabIATIR SARETHEHCS %Ea?&‘é BB don are

selected. Further, when the number of su I Jogluded.ing macrah and predicted
bidirection is oﬁne“—t]c?‘fh%a %r@ét%sr%\%%ﬁﬁg %%Elggsg%on%gry submgcrobloclé%?kwhich include the
pixels at the fopcRImStHBHEls showB I3 Fig. Withf this speoatiary, shbmeaindtiockdaith pixels less than

8x8 pixels (that is, motion compensation block) which is included in the

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 recoding device of the present invention, since the lacking

motion vector is compensated by the prediction data estimation unit 2017,
image quality is not greatly deteriorated. Further, as explained in relaticéa.

15  to the image decoding device with the encoded data multiplexing function,
since the motion vector is compensated only by the modes whose probability
of oceurrence is low, image quality is least affected thereby in its entirety.
[Example 2}

In the selection method of the motion vector employed in the

20 example 1, all the motion vectors 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

95  at least one submacroblock predicted in bidivection {ninth to twelfth
columns of Fig. 11}, a band with 256 bits per one macroblock is not

sufficiently used. On the other hand, when motion vectors ars transmitted
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5 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. 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 subinacroblock with pixels less than
8x8 pixels predisterhirycrendisedioriq izt recatbrtidaeermplersaiion Breek)ispetifdalle secondary

submacroblock with 8x4 pixels_predicted jn one dirgction, secondary. submacroblock with 4x8 pixels
predicted in oﬂén&ﬁg@cﬁﬁ??f%afsaeﬁ%ﬂsaﬁ %Hﬁﬁ%@ﬁ%\tﬂcﬁ%%%jb éfe%f%eﬁf%cﬂ%ttgél L?(ngoor% direction),
are discarded. furiher uhendbeaumbes of submasrobicks inchidied b magionloskand predicted

bidirection is one to three, the motion vectors of the secondary submacroblocks, which do not include
the pixels at theefieute2D=cotnersypixelsshineh wrddint?) oh theserd nddrgdubendototsioakmwith pixels
less than 8x8 pixels (that is, motion compensationéjlock) which js.incjuded i h%macroblock and

predicted ™ biHREGHI? AL CARFOLR &R 515 L6 AR LPoRRSRIChRIT 8P BITER B icted in one
direction, seco&?v%%% %%{&Blé)%o‘ﬂi,t@h@@%& predisteddnpne fiseliqnangl secondary 25

submacrobloc pixels predicted in one direction) are discarded, Further, when the number of
submacroblocks inehlsieckinssmaerabibiandhpckdicteddidhectidbhdiour, Hewsstionwketors of all

the two window motion vectors are selected as to each of the submacroblocks
predicted in bidirection, the number of bits of encoded data per cne
10  macroblock is set to 280 bits which exceed 256 bits.

To cope with this prci:lem, when the number of macroblocks
predicted in bidirection in the macroblock is 1 to 3, a method of additionally
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

15  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

20 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. 7

In the type shown in Fig. 8C, since three submacroblocks are

95  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 forward direction or backward direction
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secondary submacroblocks (that is, motion compensation blocks) included in the macroblock are
discarded. When the example 2 is explained in comparison with the example 1, all the motion
vectors selected in the example 1 are selected by the example 5 2. In addition to the above, in the
example 2, when the number of 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 fdcigrowhitivis vectsdedie mmwm&@mw@wbﬁa@émﬁo&?é selected.

When the number of 10 submacroblocks included in mac(g%gl%\fk an%ﬁredic'gﬁd in t%idirection is one
to three, the mitibifirsciins 86 #ROTEESRIHR, dbmactBBf RS WIS BiI%ETs at the four

ixel in Fig. 7 d ' i 8x8 pixels (th
comers (1 ShoVM 0 TR 550N pAEOBREN il s S an 0 pirc (na

ich'is’Included Iin the macroblock and predicted in 15 bid; rection
(specifically, secondanaubmas abiaskadiiBxdtpixaisobiedicieizh isnendiiectiormpevsatary
submacroblock with 4x8 pixels predicted in one direction, and co?% y submacroblock with 4x4
pixels predicteblpriohd s é&%?%@%@%@%.@hﬁn%@%ﬁe@e are selected as described

above, the 20 number of hits of the.encoded.dat r rablack s 8s,shown.in Fig. 1.7. Fig. 17
will be briefly describe&orfr%?ﬁ YR 8% Io%éﬁ%)‘gsﬁg%%a%de: 87 bits; (2) Inter-mode, first
macroblock typs, Jrediated f-fpanai Ricbrekwibd direatiomibatits; 26dSinter-mode, first

macroblock type, predicted in ) i
submacroblocks are predicted in bidirection, one motion vector 1s 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 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" shown in Fig.

15 15D.

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

90  shown in Fig. 15E, and two motion vectors are selected as to each of the
three submacroblocks predicted in bidirection. T’nus, the seven motlon
veciors are selected per one macroblock. Further, the selected motion
vectors are a macroblock as to a secondary submacroblock (that is, motion
compensation block) including pixels shown by "x" shown in Fig. 15E.

25 Fig. 16 shows a table showing whether or not a motion vecior of
respective motion compensation blocks is selected in the respective cases of

Figs. 1A to 15K,
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bidirection: 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 backward direction, the other
one submacroblock is predicted in bidirection: 114 bits; (6) Inter-mode, second or third macroblock

type, two submacrobl ksa redicted in bjdirectiop; 145, bits; nter mode, first to, fourth
macroblock types, pll %ﬁglﬁﬁ %Bﬁ?prg gﬁ%lﬁ&s %ﬁ édagt ?ﬁ@?ﬁ%lrec%on in P picture:
161 bits; (8) 'Wg Jﬂari%@%%m%@mf%bmmlq% éiﬁ}ﬁﬁﬁ‘él&@%é@ fefyvard

direction or backward direction: 161 bits; 15 (9) Inter-mode, fourth macroblock type, three
submacroblockshane preldictid in igsafidimd i ontsapkedistediiactiv foorrdutmhackomedk is

predicted in bidirection: 192 bits (10) Inter-mode, fourth macroblqck type, two ubmacgg g]cks are
predicted in foRwariaRe o HOPBEEIRG P MR RSIOTOINT SSRARGERS Hio tRe SHEBrEditetf

bld'reCtiO%: 22% one from the beginning and thus the one motion vector is inevitably
selected. As aresult, all the mofion vectors corresponding to the secondary
submacroblock having one 8x8 pixel included in the macroblock are selected.
Further, as ap}_:iarent 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, 6D and 6E) is
composed of one secondary submacroblock with 8x8 pixels and predicted in
bidirection as well as the number of the submacroblocks predicted in
bidirection of the four submacroblocks included in a macroblock including
the submacroblocks is equal to or less than 3, the number of motion vectors
15  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 veetors corresponding to the one secondary submacroblock with §x8
pixels included in the certain macroblock are selected.
As apparent from the above description, in the macroblock of the
20  tree mode, informafion lacks in & manner described follows.
The motion vectors of a secondary submacroblock with 8x8 pixels
(that is, motion compensation block)predicted in one direction are selected.
Furthef, when the number of the submacroblocks included in &
macroblock and predicted in bidirection is one fo three, the motion vectors of
25  the secondary submacroblock (that is, motion compensation block) with 8x8
pixels included in the macroblock and predicted in bidirection are seiected.

Further, when the number of submacroblocks included in a
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bits; (11) Inter-mode, fourth macroblock type, one submacroblock is predicted in forward or backward
direction, three submacroblocks are predicted in bidirectional prediction: 25254 bits; and (12)
Inter-mode, fourth macroblock type, four submacroblocks are predicted in bidirection; 77 bits
Accordingly, even if a macroblock has any type, the number of bits of the encoded data per one
macroblock can be suppressed to 256 bits or less. Further, no motion vector is selected in the item
(12).  Howexatrtkelsubr aoratiteksoditeefon subnealrdbksskSheay Gaosekesisas #id motion

vectors may be selected_ as to the selected submacyroblocks likewise the item (11). Three
submacrobIocﬂgqmﬁiﬁﬁr@mmma%sﬁ%ﬁ%&?ﬂfffﬁg% cb&t® lﬁ{ﬁéﬁﬁ #{%rrggﬁgrgelect three

submaaoblockt,2 yielealghIgen, mayecauied AL ik deterieration atigagrualy can be

minimized when'the motion vecto ich 10 subroacroblock is discarded. Further, the degree of
deterioration oflima@s & ywakiNteydas;aleitiate doanme triatthaséloakeavbicths sidudédha hstion
vectors of respective motion compensation blocks, the difference of the mation vectors between the
respectivedmotioacsehipeh satbRIsBked e MG SR RRRGEIGR IR ifGS ach motion

AR NP LR A iia e prtraectis
(11), and furtheg, 8 MatomMREIGFth 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 8x8 pixels predicted in one direction (that is, motion compensation
block) (specifically, secondary submacroblock with 8x4 pizels predicted in
one direction, secondary submacroblock with 4x8 pixels predicted in one

15 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 submacfoblocks, which do pot include the pixels at the four

20 corners (pixels shox%rn 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

25  submacroblock with 4x4 pizels predicted in one direction) are discarded. ‘

Further, when the number of submacroblocks included in a

macroblock and predicted bidirection is four, the motion vectors of all the
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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 20 vector of a secondary s-ubmacroblock 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 inyalidity is transmitted in place of the mqtion vector. For ,
example, it is §S@§§cﬁ%é‘%ﬁéﬁﬁ@5¥ﬁaﬁé‘ﬁ‘ﬁﬁé& RS ETBRETSS LRI %ﬁ@ﬁﬁ@ Hom -0.25

pixel to 0.25 pixel. Whensthe value &ual motion vector is -0.25 pixel, O pixel, or 0.25 pixel,
values, for exa%r%l"l%lga"%w%% a;]e. ‘ﬁgs%%?n'g the values of them are transmitted, respectively, and,

when the value of the gtuat metiomuesioraxcagdsihelrangemddr sbowiiity ithabiddynslransmitted.
The method isar,’:.}? iﬂ?gggﬁt{?{z Qreec%iiﬁ? So(:}g;%geirg t(}:lé )e?gggng]l%ylbaere selected by the example
5 2. In addition fo the above, in the example 2, when the number of

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 submacroﬁlocks included in & macroblock and predicted in bidirection is one
to three, the motion vectors of the secondary submacroblocks, 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

15 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

20 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 hits;
(2) Inter-mode, first macroblock type, predicted in forward

or backward direction® 52 hits:
25  (8) Inter-mode, first macroblock type, predicted in
bidirection: 83 bits;

(4) Inter-mode, second or third macroblock type, two
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5 used to utilize excessive bits in other case. In, for example, the item (10), the 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 macroblocks in a number of bits smaller than
an ordinary numberabhitscriobleekarmpiep reiBatedtion feswtar dsdraiapinosxpressed by 26bits, it may be
expressed by 24 bits. Then, a motion vectoy having an accuracy of 26 bits may be estimated from the
motion vector 15 e%&?ﬁ%%ﬂcﬁ%ﬁﬁ Wédiction data estimation unit 207. Further, when the

number of magége?l%glé_s > Dre ,i%tee# '|t| hidirgetion, in.a,maetohlaek is,one or one to two in place of one to

three, a motio ctor may be additionally selected to each of the macroblocks predicted in bidirection.
20Note that, althoughihesresprefives wiitdnttde ddvivesrdhdinecinoBigs. 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 these Units.  ExprasdchmaE pedhadidehens 5%8%&%%8@? t¥ith many bits, which is

selected when a prede(t%rrpiéied %?@dgic%nagzq_:?it&sﬂﬁg;and is 25 discarded when it is not satisfied, as an
example. However, 1t §&8 453 6ther than the motion vector, for example, may be used as a target

to be selected @y tQ,hs-netSs/estas oadgitigniie ol adiceypt therenotion vector based on a similar
condition. Further, a certain type of encoded data magi%(lgr%glt(;;&gg% ZVQ%E; Sa; first
submacroblocks are predicted in
(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) Tnter-mode, fourth macroblock type, four submacroblocks
are predicted in forward direction or backward direction:
161 bits;

15 (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,

20 twe submacroblocks are predicted in bidirection® 223

bits;

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

25 254 bits; and
(12) Inter-mode, fourth macroblock type, four submacroblocks

are predicted in bidirection: 77 bits
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predetermined condition (for example, the condition of the example 1) is satisfied and may be
discarded when it is not satisfied, and another certain 5 type of encoded data may be selected when a
second predetermined condition (for example, the condition of the example 2) is satisfied and may be
discarded when it is not satisfied. 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: Am@ﬁ@%@}i%@ﬁ@mmmmhmmem#M%ﬂféﬁ& pot a
prediction mode applied to the macroblocks is a predetermined predicéé%ng%%%e% o 1%Qsencoded data
selection steptiar satedtifgiaterede Eimmea ST SR et HREE EoH e hERAIRG 16 the pixels at

predetermined positions in the macrgblocks ichithe predetermingd psediction mode is applied; .
and  abit distribu%%ﬁ@?@ﬁ &7 %8%%"&3 é"‘tf%#t/%l y distributing bits, the number of which is already

determined for each rapgrablacknte 8 AiBaeierotnedtyfehé douodetitatacbieiiedranthe encoded
data selection step than a predetermined type of encoded data that is n%ﬁsgﬁgted at the encoded
data selegtionsleptinifhmmanrtblosiks torw el B Freatamsifed i 6iefEF mode is applied,

wherein the prediction mode determination ste enqﬁg% ta.selestiniusian.Ald the bit
distribution steﬁ?h?éaém BRLH %%rio %Cﬁ?l depen %r%t?y from macroblocks other than said

each macroblock; ¢, A0 .enooded dala euipuldnethetaccardifgée, ¢laimdrwwieebint tedsit distribution
step reduces the predetermined type of encoded data which is not selected at the encoded data

selection step.c@yAncesshdkd, dataialpplitwhetivodmerdraitr A AR 1o BRI ’tribution

step distributes bits as many as or less than the bits.in the input bit str fod determined type
of encoded dagf @@l@%@éﬁ%&ﬁﬁ’e@ﬁc@%ﬂ%@ é’gﬁgﬁ%%eep. i Iléls‘(t}aer;%coofsed ata output method

according fo clelm 1, whereiq fnssatedeteamineckpradctiandmade s dsnederiot dutisndigiling the
submacrdblocks @tistitu iIng each of the macroblocks to one or a plurality of secondary
submacroblockgangaapdiagthendetahdary suibhizase bowd o thetirssh 2R3 blocks. 5. An

encoded data output method according to claim 1, wherein the, predetermined positions are four
corners of the wm%mmgﬁkgspective mgtion c:ompensatmn% ocC s,%%e %@erenc% G%”Y!B.Q

motion vectors between the respective motion compensation blocks, the
* degree of change of an image of each motion compensation block.

15 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 mofion

20  vector of a secondary submacroblock of & 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 18
25 aseumed that the predetermined number of bits is 2 and the range of it 18

from -0.25 pixel to 0.25 pixel. When the value of an actual motion vector is

-0.25 pixel, 0 pixel, or 0.25 pixel, values, for example, "00", "01", "10"
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6. An encoded data output method according to claim 1, 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 encoded

data. 7. An encoded data output method according to claim 1, wherein the predetermined type of

encoded data includes at least a motion vector. 8. An encpded data o%%pma od according to claim
t n

1, wherein:  shewiedithay einestRit Hew AR QI F5hedty & r or not a
dicting directi jed ta th t] | ' degi ks to which
prediing drecion agaled 101 1E50ES 0 a4 1SS B IaEISHa g3y 0

the predetermi‘ﬁ on mode 1s applie rection; and the encoded data selection step
is applied only;toithe submpacroblocks, the predicting direction of which is determined to be

non-bidirection at the predicting direction determination step. 9. An encodeii data output method

according to claim 1, Wierairethod is preidisniisdivedhorrastcrhiadtirs i SBEIREY Bedetermine
heth t dicting directi lied. t ti b I i
wether oot precicing dfecton applied (o i (especive sUbIVREIEHIOEs ochsee

macrobloc?‘(s, t a prédiction mode’is’applie idirection; an

encoded data Sglestionsten israpRieshindhe sithmaciohlocksotrenprgdieting eisactied dwhich is

determined to be non-bidirection at the predicting direction determination step, and the encoded data
selection step ihapiiise eetdbdppiad kxteesubPabisblocRerthahich ihis Hetehietbtat the

predicting direction theregf is bidirection at t edicting direction determination. st 10. An encoded
data output me%’éﬁbﬁéég}é?ﬁﬁ%rc%m?%ﬁ%i@k: may ﬂg B%é?c%nsg é%%%t%?ﬁ%oo%%ﬁngi%%ﬂon step is
applied to deteﬁéﬁ&%ﬂ@g 5,050k ARresicling sisastion arindia i aspastivessubmacroblocks

oc

included in the macro s, to which the predetermined prediction mode is applied, is bidirection; and
the encoded daseedgtesiién bidriztpp)iedoting migbiomieckebboiiaprote mambbicithe
submacroblocks, which is included in the macroblgcks to which tﬂg.gredeéﬁ'mi ed prediction mode is
applied, and to 3¥HiHEARBRAHERDHAP PREARAME R B R EHNHIiBLPILSSRtRGETe TR value or less.

L1. An encoded, data uputmethod accordincia AR LrhaseiniNe ABsedelaliaglecion siep

selects a prede?grmln d type of encoded data, which corresponds to secondary submacroblocks

including the pixglsratsbe prezBiarninethpdsitimsrintheé haldobitcksTinsthearmaaiilotkéao which the
predetermined gﬂg %grggc%?rai‘iyagp %g%zts may be estimated from the motion vector
15  expressed by 24 bit by the prediction data estimation unit 207.
Further, when the number of macroblocks predicted in bidirection in
2 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.
20 Note that, although the respective units of the devices shown in Figs.
4 and 13 ﬁay be realized by hardware, they may be realized by that a
computer reads and carries out a prograum for functioning it as these units.
Explanation has been made as to a motion vector with many bits,
which is selected when a predetermined condition is satisfied and 1s
95  discarded wher. 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

solected or to be not selected in addition to or in place of the motion vector
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12. An encoded data output method according to claim 1, wherein bits are not reduced as to encoded
data of a type other than the predetermined type. 13. A recoded data creation method comprising:
the respective steps of the encoded data output method according to claim 1; 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 bagyksippals ddnAvreneddEdmata restore method of restoring the encoded data of
respective macroblocks for encoding based on the encoded data of re%fpefctiv m%:roblggkf created by
db fre

an encoded data outplivaibeTog eroatsuRRg ehenarirdAa s AP LERRISHE k& sponding
to an input bit stream in a predetermine 5 Onlesaiibe @%ﬁg)gxgm ESingk a
prediction moé’éed&%ﬁ?ﬁgﬁgﬁ%%%@ or é:g?m%r{%%?/heﬁ\er or not a prediction mode applied to the
macroblocks ig A jedetarmingd peedistinnBiosidien it tertandisfiddiasd ectishetetertaination step
for determining, in the encoded data output method, that encoded data of a predetermined type

corresporidingtimthefpincided e proastbmireeiEosTIBrR hIPORREFSAREES e ected in the
macroblocks to which the predetermined prediction mede is n%} % : Blb istribigi

determination St&5EPH Frﬁﬁﬁﬁb?T?i e&ﬁ%é%%@%%?ﬁ)%?ﬁ@ gt %)dfstr%t é%ﬁr%ﬁt?l%ger of which
is already detepmined,far.cagh macrablipsksaremaare 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 an encoded data restore step for restoring the
encoded data of the respective macroblocks for recoding based on a result of the bit distribution
determination step, wherein the prediction mode determination step, the encoded data selection
determination step, the bit distribution determination step, and the encoded data restore step are
executed for each macroblock independently from macroblocks other than said each macroblock. 15.
An encoded data restore method according to claim 14, wherein the bit distribution determination step
determines 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. 16. An encoded data restore method according to claim 14, wherein the
bit distribution determination step determines 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
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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 according
to claim 14, 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
submacrgblemiis and arranging the secondary submacroblocks as motion compensation blocks. 18.

An encoded data restor thod according to claim 14, wherei redetermined positions are four
corners gf the m%c?gg?g?: g;c.?a? _%?ﬁ%r%%%%é 8% 5%%%5‘1%%%?%%@%%0 gfﬁﬁﬁ%"gi’ﬁm 14, wherein
when the'pre@bterisiretagpeneingdaan dard! Silciiepm it eopledkitatline tepreefcrbbifrasdepasitions
are positigp@ipidng to the predetermined type of coded data utilized to reproduce the predetermined

type of lacking codreg.d,‘ata. Zgé%n encoded da}ta rfa tgé? method ahccg%qm!g to, claim 14, wherein the

S .
predetermined @/Seeo%c coded” ataeitﬁéﬁﬂfagsiogt Yeast a motion veator - 21 Rnné)r%gopcfggz%kgfa restore

method deededirg!igs drmihe 1egiRblesks is 2 piefeichingdirerdisticactadiination step is applied to
determine whetherataidcdate distogodieashdor appiamdathrtespedtve sywerasreblackgdpciuded in
the macr IiC ' icli e lied, is bidirection; and the
encoded T e o s AR B AR ot of
which is BEERHRAEEEGO BedigivmiareidARRIAE #PEdicting direction determination step. 22. An
encoded data resihireishistitach acgofoimgote clafarddialhereifbuting digratictinmbéestionidetermination

step is aea&sﬁ,ﬂa&srﬁﬁﬁye¢o\7§§&n%9&9%@&?&sdA%Pagqum%a '?89%%@%&%%‘?&%@}’&@

submacroblocks included in the macroblocks, to which the predetérmine iction mode Is applied,

is bidirectidheigeded $RlaFRIGHAT ¢t LaB@iBrrdripRingb e o freedehiatrohridk%dhe
predictingatiedet an bewhichiés! daeterssinetibtogiepriontel disertibioctsthevpreti ttie grd tetionned
determingliof-atePmaRd he-shegded data selection step is applied or not applied to the

submacroblocks to Whic{; it'is gﬁermin%d tg‘%t the préedictiné; dkirection thereof is bidirection at the
predicting direct’ r&gfé e g c&é’B(l) e determination step, the encoded data seleciion step, -

and the bit distribution step are executed for each macroblock independently from
magcroblocks other than said each macroblock.

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

3. An encoded data output method according fo claim 1, 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 accdrding fo claim 1, 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,

5. An encoded data output method according to claim 1, wherein the predetermined
positions are four comners of the macroblocks.

G. An encoded data output method according to claim 1, wherein, when the
predetermined type of encoded data of other macroblock lacks, the predetermined positions
are positions relating fo the predetermined type of encoded data utilized to reproduce the
predetermined type of lacking encoded data.
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23. An encoded data restore method according to claim 14, 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-macroblocks only

when thernumbﬁh@n@&é&@a@%%@%&%@%d&mﬁ geddinihe nrarEpRIRs Rdeandiinindhe

predetermined, predicti ode is nd to whic b|d|rect|onal predicting direction is applied, is
a predetg%lndeg véﬂﬁ grér‘g mclﬂeg% %asg eVBOé'é’M%% re method according to claim 14, wherein,

the encoded data selection step determines that a predetermined type of encoded data, which

correspogds to Aﬁ@m%wm@ﬁ@m@g@d@@@gjm@%m}ﬁﬁ atyradargdetermined positions in the
macroblocks, is sele tet% notmC acroplocks o wi ich. theeB[egeter ned cﬁ%hon mode is applied, in
&th Aede

the encoded da?apou qf %\rr’?qgjr?é'g e (?afaa oreorr?éa o] Ef%uﬁ] 14,

wherem,%Q@W%@e@f'@ﬁ@@@é@ddat@efﬁép@ﬁawmebmed@t@ﬂﬂme@pty@ed théhérmad@@ldaka o restored
based onwter me@w@@mdw%mmm%@@mumammﬂa@ An encoding method

O o e I BeaNe e Al SN g BRI B eI ol i and an
I'maki

encode step for encoding an in u Base band Si g use St the encod atates ore% by the
encodedddfﬁfé‘?@s‘?ﬁl’@fﬁlétﬁéjﬁteﬂ?‘”ﬁﬁ rkoaer gtﬁélﬂﬁlﬁtdié%lﬁétﬁtﬁ*'ﬁa@[ﬁﬁh@‘encoded data of
respectivisteaciadtiocksegorresponding 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 macrablocks is a predetermined prediction mode; encoded data selection

means f seIe(ﬁﬁ*h6%?%?188&%WH@H‘E%WR&?&@@%Q&@HH&WB%%@ to the pixels at
predetermined pgsitdingrig drechacdatocksatiowbieh heppiedite duiaedzredictian snededs applied,;

and _ BibdisiHb i eansilos ore %&5@@09@%%&%@%%&& RO LI YauERIS lready

determined for each macroblock, to aﬁ%edetermlne pe of encoded data selected by the encoded

data sele¥ti5h M RRIFSHIS 8&%’ HéH%BéS@P@HEBd@M&%C?ﬁat ot selected by the encoded
data selection rifEansdodérd datecselsidisks stepvisiehiheddretietontmneniqptecistite medeingpplied,
wherein e gredistiphisradasietammination meabritbaisnerded Hatrsalestiagspeans, and the bit

distribution.means .operate for each macraoblock independently from macroblocks other than said each
macrobl cda}erm?na io Eep, and the encoded d ata seiecPon step Pe/-‘. apgl]ued or not appﬁed to the
submacroblocks to which it is determined that the predic’ung direction thereof is bidirection at

the predicting direction determination step.

10. An encoded data oufput method according to claim 1, wﬁefein: s

a predicting direction determination step is applied o determine whether or not a
predicting direction applied fo 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 macroblocks only when the number

. of the submacroblocks, which is included in the macroblocks to which the predetermined

predicfion mode is applied, and to which a bidirectional predicting direction is applied, is a
predeterm%_ned value or less.

11.  -An encoded dala output method according to claim 1, wherein the encoded data
selection step selects a predetermined type of encoded data, which corresponds to
secohdary submacroblocks including the pixels at the predetermined positions in the
macroblocks, in the macroblocks to which the predetermined prediction mode is applied.

12.  An encoded data output method according to claim 1, wherein bits are not reduced
as fo encoded dafa of a fype other than the predetermined type. '
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'28. An encoded data output device according to claim 27, wherein the bit distribution means reduces
the predetermined type of encoded data which is not selected at the encoded data selection means.
29. An encoded data output device according to claim 27, 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 qgla sqlagleshby e encatiad daf seisalinn means. 30 ANengaded daia auipu device

according to claim 27, wherein the pre rmined prediction modé’is a made for further 8|V|ding the

submacrSBIFRERTREIAHGeReERiY tR&'AACctoblocks to one or a plurality of secondary

submacroblocksatetedeasignfpthesetienddnssiianaciohio tksrasrmgliamicempensaion blocks. 31.
An encoded datg piiRHIGeV. &q%fgﬂ'r@l a2l rei e predetermi Qsitions are four
corners of the macrob ocks.ggzf An encod‘g% data %étgéf%mén%%or%ﬁééggéﬁﬁ%ﬁ, Jé/?]vf“nerein, when

the predeTBRTREF AP UPEHREMSS (R iRorBH it siersbiR ihrers R S8 @BRmined positions are

positions relating to the predetermined type of encoded data utilized to reproduce the predetermined

type of agking caeered bala 3. ARERRARSS dAlR QUM s Asraiing laglai,e7, wherein the

predetermined t o{ encoded data '@C'“d s at least a motion vector. 34. An encoded data output
Hevice adUBRR B RIS EPAIRGIETRE O s SERANRY AALE b AaBRaM ERGIP AR S AEIR (o
determin@mgntbeghdraistaipddivtihgddifestipntiqgptiododethdatesgeetipesivbmacroblocks included in
the macreblasksoraingishshaguaseseeningdnredicianmede is-aRrliedispiduecianangdy  the

encoded é}l{;’;\ntqa slglec_tion means is applied only to the submacroblocks, the predicting direction of which
is determiied 1o B%’nqn-_bidirection by the prediction direction determination means. 35. An encoded
data output devie@raetienyagectisierpnalivie fégn: for dgtesticingvdirtbaonrdetearpirdidtiormeans is

applied terdaterpinednbenianatopioaR RUGRadieRR arRAiedHo i gespective submacroblocks
included in the macroblacks, to which. the predetermined prediction mode is applied, is bidirection; and
the encoded dataaﬁlsequgﬁgé cﬁﬁ%aﬁé‘?gqggqugetgr{gi? g%nuf)tr?fgf:?rbg%%@ﬂﬁg'ﬂ?etﬁgcﬁﬂﬁogﬁgcgﬁ;ﬁ of which
is deternf&RItENSERENntIREREEHSP At rcriietrig et drgcteresnatdingriedhs pirsistatiencoded

_data seleptiafresnsdpappting iartnoapplisdda hessldraacrobsketapiieht isrletermined that the
predictin%@@gémgggrﬁggjgtgp%%% glt)_mgdpredicting direction determination means.
a bit distribution determination step for determining, in the encoded data output
method, that bits, the nufnber of which is already defermined for each macroblock, 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 ,
an encoded data restore step for restoring the encoded data of the respective
macroblocks for recoding based on a result of the bit distribution determination step,
wherein the prediction mode determination step, the encoded data selection
determination step, the bit distribution determination step, and the encoded data restore step
are executed for each macroblock independently from macroblocks other than said each
macroblock. |

15, An encoded data restore method according to claim 14, wherein the bit distrib.utiorz
determination step determines 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. |

18. An encoded data restore method according to claim 14, wherein the bit distribution
determination step determines that bits, which are the same or less than the bits in the input

bit stream, are distribufed to or reduced from the predetermined type of encoded data which
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36. An encoded data output device according to claim 27, 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 macroblocks only

when theswsnheiiridhe seibmagsallosis e ddghd s Mg ludesi miissnaciablosksdta whish the

predetermined prediction mode is applied, and to which a bjdirectional predicting direction is applied, is
a predetesF’r[r%’i??]edg1 gg#&(ramé? r‘ggg.s .'ﬁ%’I‘Sﬁé‘c‘)’&gSSa%‘%‘éao%%’&{ H?a?}%&%dr;ccording to claim 27, wherein the
encoded data selection means selects a predetermined type of encoded data, which corresponds to
secondany submaceklaelisiiiel vskingdhepisalsbimpredaiaminegeosiians prothesmaaeblocks, in
the macroflaeks quiich e piedsiimicea predaien made fs gpalied, . 36, A encedad, data output
g to claim 27, wherein bits are not reduced as to encoded data of a type other than the
predeterMRFEENIPEES IBONA pedtiBtRiie eRsancAYsWed zerhridisprarespisstiie Arsandasy the

encodedsiiatamuplicte deenatoarehngptoediitn Bdcksdecode 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 Fata réSERCERRACEAIBI FEIREHING IR areatriocdasldimddp atirie rikerprmeeiesmingshcoding
based onptisétiencede dataroérespiativeacnatsitakiocks created by 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, the device comprising: prediction mode determination

means fordeteftRifRRPIRTEtRE GistsE MSHEaRAGP B RARIRG! b HREFRRMOBIER is a
predeterprietteprgdectitypearddeded defacuiddted ataseoldotio fadetetimeipaditmiemeaians fosdetarmining, in

the encogedfdajgAd RIS C hd kBRI LLABIRACISINARLY RECOMASRORKLNG to the
pixels at the %edeter%%nqﬁas%pns in thedg\acroblocks is selected in the macroblocks to.which the-

predeterﬁﬂﬁ% eﬁP@Bﬁﬁi r%?p‘b%%d @it distribution determination means for determining, in
the encoded data output device, that bits, the number of which is already determined for each

macroblogk, aremeredieiersntialydistibuiadle.srarerrlergined e el-eneodedsfaiaissiected at
the encoded dflt%ds%e tjon means tplan %gred termlé][ed type of encoded data that is not selected at

the encod®d data e ecat%%rilnr%téa%ssain e mg?:?g 1ock3 %6 which the predetermined prediction mode is

applied; and encoded data restore means for restoring the encoded data of the respective

macroblaeks fonresasinedaset-enadesetiad theditinistiigiondsipanipation means,
a prediciing direction detfermination step is applied io determine whether or not a
predicting direction applied fo the respective submacroblocks included in the macroblocks, o
which the predetermined prediction mode is applied, is bidirection; and
the encoded data selection step is applied only to the submacroblocks, the predicting
direction thereof of which is determined to be non-bidirection at the prediciing direction
determination step.

22. An encoded data restore method according to claim 14, wherein:

- a predicting direction determination step is applied to determine whether or not a
predicting direction applied o 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 fo the submacroblocks, the predicting
direction of which is determined to be non-bidirection at the predicting direction
-determination step, and the encoded data selection step is applied or not applied fo the
submacroblocks o which it is determined that the predicting direction thereof is bidireétion at
the predicting direction determination step.
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wherein the prediction mode determination means, the encoded data selection determination means,
the bit distribution determination means, and the encoded data restore means operate for each
macroblock independently from macroblocks other than said each macroblock. 41. An encoded data
_restore device according to claim 40, wherein the bit distribution determination means determines that

the predetermineddiipsdiel eneaassddatasmaie b dsaielieyianedriobevaatsplected in the encoded data

~output device b% the dxlac%od d@ta ge{ection g%tg{minationﬁgndeﬁn iéis reduced lr the er&goded data
output device. 0

d
' en%(c)%ga data restore. t(J%Wc%pa{cs;caf)Dr‘I()JI|ng C é?r%mzl?f Whersihthe i?distribution

determinkifoirtne sirseliste Faries thab pitashasiire sidmecshinslsr Rdydpdinthe mecblesingat bit

stream, afieichistitopiiesktorinedyeedidiommbepredstasminesideeteheasgded data which is
determined to ke s in the t evice by the encoded data selectio
determination r%%%%é%%&[%egér%gge‘%%? aﬁtg%ﬁt%;%%[ggﬁc%? Yﬂ% _",%%3{8 E(l:%cdétf @M@%‘%@%”d’&%&
according (0T BIRTEE iRt RS e islederBdN s eetrRostsHe which Berrse rlirtunerviding the
submacrgpieigicksrconsiitidiagptiac hapidthewhatralidtks toreneretizipiyraitrifrsecondasy is a _
submacr%lg%@ggoa\g%@g}qet@ secondary submacroblocks as motion compensation blocks. 44.
An encoded data restore device according to claim 40, wherein the predetermined positions are four
corners of the macroblocks. 45. An encoded data restore device according to claim 40, wherein when
the predéterminfeddypedet ciziz dediate ofiethet amaerdibtpkdatks 4he/psedeterandneddeasitians are

positions;relating é%ﬂﬁ@esgﬁ%@g%e%%&@%m JulllizssLiodeRrogce Agduedetermined type

of Iackin?ﬁcoded data. 46. An encoded data restore device according to claim 40, wherein the
predeter

AR S GITBHLE'AALS InCRHRS BE BREIS AR RISASIRFINER pasliReddetieata restore
device acumrdibigdivsclaiseldttevhiortia macrpbémiicsitg) whtel tion mhetiereimetiah presinio snagpgdied to

determingwihetharnes BREGBregictingdireslign.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, the predicting direction of which
is deterndiped td\demnsdsidiristioptanctnered Rthvgdiiastichite tdiminaieim asdarsstype 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 claim 14; 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 siream in a predetermined number of bits or iess,
comprising:
prediction mode determination means for determining whether or not a prediction
mode applied to the macroblocks is a predetermined prediction mode;
encoded data salection means for selecting a predetermined type of encoded data
sorresponding fo the pixels at predetermined positions in the macroblocks to which the
predetermined prediction mode is applied; and
bit distribution means for more preferentially distributing bits, the number of which is
already determined for each macreblock, to a predetermined type of encoded data selected
by the encoded daia selection means than a predetermined type of encoded data that is not
seiected by the encoded data selection means in the macroblocks 1o which the
predetermined prediction mode is applied,
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48. An encoded data restore device according to claim 40, 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,
;he predicting ditpefan m&%jﬁ:&@n:i@ﬂ?i%agliﬂtﬁart?imtieﬁmnbi@kimﬁ@@ﬂ?wéf& @&Qigéieeﬂéiﬁecif]ion
etermination means, an .encoded data selection means is appli r not ied to the
ubmach BB R e A DRSS B e B R TRRRARE TR that e
predictinf @weBiRs $rRéheniarnigicceaeh magoRiv@ncoded data restore device according to claim 40,
wherein: predicting direction determination means is applied to determine whether or not a '

predictinggdirection Applied 4o, espesiive submaciableclss ibelydeddn e masiahlogls, to which
the predetermined prediction mode Is applied, is bidifection; and Re encoded data sélection
means iSEFTEE I e HeaRmieREGiv YRR 6h thedarBateor ik duBRi aalesiRd RS thehich is included
in the maeraidedidate sehvcticihenpaadetermined 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

according to claim 40, wherein the encoded data selection means determines that a predetermined

type of efitoded B RZCHREAXB LN AGYES aeeqRiRtYSEBEfobbRIRINRRBRistiB YRGS at the
predetermired positionssihithes macyoidarkssistsatettedits théhmaoualitckstonihitk the

predetermined prediclignmade 5 arplisd daithe-ansrdled:AaiaQuipu deMEeyn etk encoded data

restore device according to claim 40, 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 out@@t deviveerBRdamth dieodingdevice somptisinty themedhedtioeiméangrefithereinedded data

restore devigRIRFCAISHRY:E FlBHD AP e AR RRE AR eRASIFLBBERI NG aRURNYLRaS BARd signal

making use of the encoded data restored by the encoded data restore device, 53. A non-transitory
ComputeP R IO R REGTARFY FUEEIAE e P PO AT IR 6 A oms
computepdbrpaefopincks ancueiis darapsugaiicmees-of outputting encoded data of respective
macroblocks corresponding to an input bit stream in a predetermined number of bits or less, said

method AP ncoded data output device according to claim 27, wherein the predetermined
positions are four corners of the macroblocks.

32, An encoded data oufput device according to claim 27, wherein, when the _
predetermined type of encoded data of other macroblock iacks, the predetermined positions
are positions relating to the predetermined type of encoded data utilized to reproduce the
prede{ermined type of lacking encoded data.

33.  Anencoded daia output device according to claim 27, wherein the predetermined
type of encoded data includes at least a motion vector.

34, An encoded data output device according-fo claim 27, wherein:

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

the encoded data selection means is applied only to the submacroblocks, the
predicting direction of which is determined to be non-bidirection by the prediction direction
determination means. :
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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 which the predetermined prediction mode is applied; and a bit distribution step for

more preﬁergntia&ygﬁig@dbu@a@mmpm@mmwsefmﬁgqb saedwHetermined for each macroblock, to
e B AL eheos delhssrishALC cagafies daaSarrioRaI Bans,

- predetermined data that IS not sele cted 56 encoded data selection s €p in the

macroblGERIEIRGHERTHRD &@H@%F%ﬁ%ﬂeﬁ@dﬁ@%ﬁ%%f@@ﬁbﬁé@mded IHkeenpafebedidaon mode
determinatich tiepriuetenapdedaairtzelenton Stapphsd] feibitedistripation step are executed for each

macroblock IndgnearEsibuiam mAsAbiorks L ADsEt exh mAsbiBEk. f4 Appaancitory

computer readable medium, on which a program is recorde program, when xecu , causes a

computet 8 PeRSHH BirfbsdsREinag %%F@%@ﬂﬁ%@?éﬁaﬁ rﬁ’éeﬁi[%t‘@ﬁc%@é@%ta of respectlve
macroblaeisrfoineticodiegrzased e treeded dath datactibrespactve apatisaioks aspiseddtysan

| encodeds@emmwm%eﬁ wm&g}%m@ﬂs@m@t&&éHﬁﬁg%%\é%dﬂ%ﬁé?@éwﬁ &%E%BH%?dmg to

an input bit stream in a predetermined number of bits or less, said method comprising:
predictiol FiIGE BB PRI FSIEFOPHEMRAIfig whether or not a prediction mode applled to the

macroblocks is a predetermined prediction mode; an encoded data selection determination step

for detergyning AR dhereadad daiuesininetindnthal aarededdatapf a predetermined type
corresponding to the |erS at Ihecfredetermlned%posﬂlonspf %e macroblock}sll is selected in the
A PSP

macroblocks to Wﬁ?&% B RS R R BB HSA CR igge™Ing WipeHriBLABH
determinziéeicinspiretierceniititddoihehe eprdyed domeomiplackadtisbdicthat tiesydmealoniee taf which

is a|feadwﬁ@mi6%3&érﬁﬂﬁbd'ﬁ%‘d@ﬂ&9h@f@ ;mﬁ%n@r@f%rsm@l&@isgwted to a predetermined type
of encoded dat select é\tt co ed data selecti ngs% than a Ie Eﬁ;armlned tﬁ/@}?of encoded
oL0]0

data that is not se ﬁecn[e t?]aeae%%g ed ' dak SRIREINE ep |rr11etkr1near°rr1a 8@/ t‘f)"% the

predeterfifdeheb et wrstiebiodsphdtictirdncludsd ribededceriipelssiorehitiptier restoring the
encodedpﬂ@a@t@fﬁheercegmmmﬁﬁ@m@@é@r spe0ding baseslr &ispsHireliimbitidistidpution

determin t re mode determination step, the encoded data selection
determlna%ﬁn%gtz%at iy c? str%%rt]\%f@ degt@%rgngnatlon step, and the encoded data restore step are

executed for.each macroblock independently from macroblocks other than said each macroblock.
Selectior3Df Enandedddathddethinip@Hevicodedddita, to claim 27, wherein the encoded data

selection means selects a predetermined type of encoded data, which corresponds fo
secondary submacroblocks including the pikels ai the predetermined positions in the
macroblocks, in the macroblocks to which the predetermined prediction mode is applied.

38. An encoded data ouiput device according to claim 27, wherein biis 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 sncoded
data output device according fo claim 27;
decode means for decoding a base band signal from an inpu{ bit stream; and
multiplex means for multiplexing encoded data, which is obtained by applying the
encoded data output device fo 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 input bit stream in a predetermined number of bits or less, the device
comprising:
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Creation Of Recoded Data, And Recoding Method And Device ABSTRACT OF THE DISCLOSURE
In macroblocks to which a prediction mode determination step, which determines whether or not a
prediction mode applied to the macroblocks is a predetermined prediction mode, and an encoded data
selection step, which selects a predetermined type of encoded data corresponding to the pixels at

predetermined ppsiighshimiae RusHARIanks ewiioR heradaterminad Peedistionmadeis applied,

are applied, there js proyjded a bit distribution step for more preferentially distributing bits to a
predeterrrﬁti(rj%%?%ée f%ﬂ%%ﬁ@& r8§{%%§I@cieodeé{efgér@ﬁ%g)&éﬁc{&éﬂ‘ﬁ ion step than a predetermined

type of encodecedatsenatats setestirctsdeaminatien crijaerdsdatais@he‘dﬁtb’rgs’gem’m eheadtratkocks to
which the; pradeievminedpeasislionmads iSrepliermldin hrseHeRRrlisPesPb s o PLpvide an
encoded drat Pelecti%n rog%thgsd.w icr;ncap ir!gié th%egf:ogeg.d%ar%er or}ﬁ aC{obIo,c téansmltted from
a decodifg device 16 a Fegeding UeVicetd fess KR4 B SR BT BAY BRI R iEpBEsing the lack
ratio of tHESEREIMNSKRfEsHEDMEerthe apelribd data as much as possible. [Figure 4]

bit distribution determination means for determining, in the encoded data output
device, that bits, the number of which is already determined for each macroblock, are more
preferentially distributed to 2 predetermined type of encoded data selecied 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 macrobiocks to which the predetermined prediction
mode is applied; and

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

wherein the prédiction mode determination means, the encoded data selection
determination means, the bit distribution determination means, and the encoded data restore
means operate for each macroblock independently from macroblocks other than said each
macroblock.

41, An encoded data restore device according fo claim 40, wherein the bit distribution
determination means determines 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 according to claim 40, wherein the bit distribution
determination means determines 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 device by the encoded daia
selection determination means in the encoded data output device.

43. An encoded data restore device according to claim 40, wherein the predetermined
prediction mode is a mode for further dividing the submacroblocks consiituting each of the
macrobiocks to one or a plurality of secondary submacroblocks and arranging the secondary
submacroblocks as motion compensation blocks.

44, An encoded data restore device according to claim 40, wherein the predetermined
positions are four corners of the macroblocks. '
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45,  An encoded data restore device according to claim 40, wherein when the
predetermined type of coded data of other macroblock lacks, the predetermined positions
are positions relating {o the predetermined type of coded data utilized to reproduce the
predetermined type of lacking coded data.

46. An encoded data restore device according to claim 40, wherein the predetermined
type of coded data includes at least a motion vector.

47. An encoded data restore device according to claim 40 wherein:

predicting direction determination means is applied to determine whether or not a
predicting direction applied to the respective submacroblocks inciuded 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, the
predicting direction of which is determined e be non-bidirection at the predicting direction
determination means.

48, An encoded data restore device according to claim 40, wherein:

predicting direction determination means is applied {o determine whether or not a
prediciing direction appiied 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, the pr:édicting
direction of which is determined {o be non-bidirection by the prediction direction
determination means, and the encoded data selection means is applied or not applied fo the
submacrobiocks to which it is determined by the predicting dirécﬁon determination means
that the predicting direction thereof is bidirection.

49.  An encoded data restore device according to claim 40, wherein;

prediciing direction determination means is applied o determine whether or not a
predicting direction applied fo 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 submacrobiocks, 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 iess,

50, An encoded data restore device according o claim 40, wherein the encoded data
selection means determines that a predetermined type of encoded data, which corresponds

to secondary submacro_blocks including the pixels at the predetermined positions in the
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macroblocks, is selected in the macroblocks o which the predetermined prediction mode is
applied, in the encoded data ouiput device,

51. An encoded data restore device according to claim 40, wherein, as fo a type of
encoded data other than the predetermined type, the encoded data is restored based on that
bits are nof reduced in the encoded data output device.

- 52 An encoding device comprising: the respective means of the encoded data restore
device according to claim 40; and an encode means for encoding an input base band signal
making use of the encoded daia resiored by the encoded data restore device.

53. A non-transitory computer readable medium, on which a program is recorded, said
program, when executed, causes a computer o perform an encoded data output method of
outputting encoded data of respective macroblocks corresponding o an input bit stream ina
predetermined number of bils or less, said 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 step for selecting a predetermined type of encoded data
corresponding to the pixels at predetermined positions in the macroblocks to which the
predeiermined prediction mode is applied; and

a bit distribution step for more preferentially distributing bits, the number of which is
already determined for each macroblock, fo a predetermined type of encoded data selected-
at the encoded data selection step than a predetermined type of encoded data that is not
selected af the encoded data selection step in the macroblocks to which the predetermined
prediction mode is appiied, _

wherein the prediction mode determination step, the encoded data selection step,
and the bit distribution step are executed for each macroblock independently from
macroblocks other than said each macroblock.

54. A non-transitory computer readable medium, on which a program is recorded, said
program, when executed, causes & computer to perform 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 output method of outputting
encoded data of respective macroblocks corresponding to an input bit siream in a
predetermined number of bits or less, said method comprising:

a prediction mode determination step for determining whether or not a prediction
mode applied to the macroblocks is a predetermined prediction mode;
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an encoded data selection determination step for determining, in the encoded data
output method, that encoded data of a predetermined type cdrresponding to the pixels at the
predetermined positions in the macroblo.cks 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, the number of which is already deiermined for each macroblock, 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 selecied at the
encoded data selection step in the macroblocks fo which the predetermined prediction mode
is applied; and '

Ian encoded data restore step for restoring the encoded data of the respective
macroblocks for recoding based on a result of the bit disiribution determination step,

wherein the prediction mode determination step, the encoded data selection
determination step, the bit distribution determination siep, and the encoded data resfore step
are executed for each macroblock independently from macroblocks other than said each
macroblock.
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Selection Of Encoded Data. Setting Of Encoded Data,

Creation Of Recoded Data. And Recoding Method And Device

ABSTRACT OF THE DISCLOSURE

In macroblocks to which a prediction mode determination step,
which determines whether or not a preéiction mode applied to the
" macroblocks is a predetermined prediction mode, and an encoded data
selection step, which selects a predetermined type of eﬁcoded data
corresponding to fhé pixels at predetermined positions in the macroblocks to
which the predetermined prediction mode is applied, are applied, there is
provided a bit distribution step for more preferentially distributing bitsto 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. With these steps, it is possible to provide an
encoded data selection method which can..limit the encoded data per one
macroblock transmitted from a decoding device to a receding deifice to less
than a predetermined value While_ suppressing the lack ratio of the amount

of information of the encoded data as much as possible.

[Figure 4]
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