“17 April 2002 SPECI FI CATI ON | MAGE ENCODI NG DEVI CE AND | MAGE DECODI NG DEVI CE
TECHNI CAL FI ELD *166166* The present invention relates to an i nage encodi ng
.device and an image decoding device which performinage processing. L
BACKGROUND ART' Conventionally, it is always necessary at t1§e qﬁﬁegé‘ng
side. that the analysis of VOP header information be prece é%p y-dahal yses
of a VOP start code, a nopdulo tine base and a VOP tine increment which are
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speed shot of an inage signal) and VOP to be analyzed (i nfprma&xés_on not to
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accuracy. For decodi ng and synt hesi zi ng encoded signals respectively

correspopﬂb}gNI?gLaFm@Dect, a background, a log and simlar objects which
forma pictoria I mage, it is necessary that each object be added with a

synthesizing timng signal (information representing absolute tine)

necessaryhé Qrefesofivemtig relnyel B anZimggd Bﬁc&aingc&evﬂé\l nga tage
i nf or mat on _i ndi ca.tlveh,o$1 absolute tine; an I mage decodi ng Hew ce cannot
synt hesi 98oARE Y16t (Whishpepforme1mage proceg@iagabl e of .i mage reconstructi on.

In shortE in the case of generating one pictorial inage froma plurality
of objec | | e having no information representative of '
absol ut e %dr%,éhﬁbﬂg)%‘%gssi ble with the prior art to conbine objects
having the required information with those having no such i nformation.
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GOV header this ¢
nodul o t ¢ ¥OPsbeadercinformationrhesprecgdeh by analysmofa MGP, stari cide, 2 an

option; mmpdaly tike babé pA0a VOPRiReineHhOntS FHEN Ars Loltdneh! i Sads

referred boye, ,the present ,inventiop Is to provide.an I mage _encodi ng

devi ce a}{b%aﬁeﬁ;‘&’gé’%élégﬂi%&s&%@&?*caﬁ agnade dgween VOP not to be
analyzed (information to be decimated in the case of a low speed shot of an
image signal) and VOP to be analyzed (information not to be decimated in
the case of a low speed shot of an image signal); hence, there is a problem
that the processing involved is cumbersome and low in accuracy.
For decoding and synthesizing encoded signals respectively corresponding
to a subject, a background, a log and similar objects which form a pictorial
iniage, it is necessary that each object be added with a synthesizing timing
signal (information representing absolute time) necessary for decoding and
synthesizing the object. Without the information indicative of absolute
time, an image decoding device cannot synthesize the object, and hence it is
incapable of image reconstruction. In short, in the case of generating one
pictorial image from a plurality of objects including those having no
information representative of absolute time, it is impossible with the prior
art to combine objects having the required information with those having no

- such information. ‘ |

Moreover, the bit length of the modulo time base increases until the next
GOV header is multiplexed--this raises a problem that the bit length of the
modulo time base keeps on increasing when the GOV header, which is an
option, is not multiplexed.
With a view to solving such problems as referred to above, the present
invention is to provide an image encoding device and an image decoding
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"devi ce whose processing accuracies i nprove through sinple processing.
Anot her object of the present invention is to provide an inage encoding
devi ce and an i mage decodi ng device which permt the generation of a
—pictorial i mge conposed of a plurality of objects based om7qA§"§§0§ode
Still another object of the present invention is to prevent the generation
of an unnecessary anount of information. DI SCLOSURE OF THE | NVENTI ON

encodi ng devi ce
it o erieyB Pa8 BEGckeBine AEuRAGRS Bupks theoiahammle RFowsSIAE.ng means T or
encodi nAndther rbjectoof the presém Ivaepjtmeiﬁtdtinp%la%db aﬁ![ %iéa%ﬁ%gbgg?q e
i pl ex
's.”fgﬁ;{mdeﬁ’ib&gﬁd fH, frhBed HoOUR AS8 wleh pRuBS fle: drarAEnGPS 81 g
speed | Piefomgd |1@wgsrqomposed Otfraanislmahtyl oﬁj)hjbﬂ:ssbayndlon Byimbicede.t he di spl ay
speed i rgtil ERbtIEY SBjRcHEE ﬁ%‘?rés’&n@ 1%(}{1:5% e ]}8\; t @feggé*gé ggwtqp%tanot her

aspect of the present | nvent pl ay s .
mul ti pl APcHnRefesgarshamouat of i F-'@laﬁ@:nm ts multi pI exing the display speed
i nformati on for each object. According to another aspect of the present
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t each obj ect rov
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t he abowpeed ihformatibercdri be sénthia nﬂ!il‘ﬂuﬁ@ﬂid’ﬁ'rnfmans for controlling the

h he baS|s of the
i ool ay AlcbidiRert shafher BIGR® o presdt ibnalpr heo Hamier raerdn
decodi ndgniesmationis) mulpipléxedofd? each object. This permits multiplexing the
display speed information for each object.
According to another aspect of the present invention, information indicating
whether the display speed of an object is fixed or variable and information
indicating the value of the display speed are multiplexed for each object.
This permits multiplexing the display speed information and the d1sp1ay
speed value information.
According to another aspect of the present invention, the display speed
information contains a value representing an inherent fixed display speed
and a value representing an arbitrary fixed display speed. This enables -
the display speed information decoding side to instantaneously specify the -
corresponding VOP.
According to another aspect of the present invention, an image decoding
device which decodes an encoded bit stream encoded from the pictorial
image for each object is provided with: display speed information decoding
means for decoding the display speed information from the abovesaid
encoded bit stream; and control means for controlling the reconstruction of
the image processed for each object on the basis of the display speed
information decoded by the display speed information decoding means.




"This permts snooth and accurate inmage restoration processing with a
sinple structure. According to another aspect of the present invention, the
~display speed information is decoded for each object. This provides

i ncreased snoot hness and increased accuracy in the inmge r?ﬁ%@a@?é)
processing wth a sinple structure. According to another a t he
present invention, the display speed decoding neans decodes the display
speed i rmation from%he encoded bit streamfor each object, and the
control nBeE‘BFﬁSr gmooth, andaceurate unage restasationoprecssaing witerali ng on
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the display speed 1nformat10n decoded by said display speed decoding

means indicates a fixed speed, and on the basis of display time information

multiplexed for each image at each time in the case where the decoded

display speed information indicates a variable speed. This makes the

image restoration processing more smoothly and more accurately with a

simple structure.

According to another object of the present invention, the display speed

- information decoding means decodes the display speed information from the

encoded bit stream for each object, and the control means controls the image

reconstruction processing by specifying each image display time on the

basis of the display speed information when the display speed information

decoded by the display speed information decoding means indicates a fixed

speed and said fixed speed has the value expressed by said display speed

information, on the basis of display time information multiplexed for each

image at each time when the display speed information indicates a fixed

speed and the value of said fixed speed is not expressed as a particular

value, and on the basis of display time information multiplexed for each




"3 17 April 2002 imge at each tine when di splay speed identification

I nformation indicates a variable speed. This nmakes the inage restoration
_processing nore snoothly and nore accurately with a sinple structure.
Accordi ng to anot her aspect of the present invention, the c;ﬁnAFE ﬁboér;ans S
provi ded with: decoding tinme specifying neans which specifies me at
whi ch to decode an obj ect on the basis of the display speed information of
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anal ysi St &§§ This permits sinple and accurate i mge synthesis
processing. AcCording to another aspect of the present invention, an, i mage
encodi ngiccgedingetavanothemaspres ofrthenprpsenbringentionppacimage [enoudnlgd with
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object has absolute time analysis means for analyzing the information
indicative of the absolute time for each object, and reconstructs the image
processed for each object on the basis of the information representing the
absolute _time analyzed by the absolute time analysis means. This permits
simple and accurate image synthesis processing.
According to another aspect of the present invention, an image éncoding
device which encodes an image for each object is provided with time
information encoding means which encodes, as information defining each
image display time for each object, first time information defining the time
interval between a reference time and the display time, second time
information defining the display time with higher accuracy than by the first
time information and the image corresponding to each time; the time
information encoding means expresses the first time information as a bit
length and, when the bit length of the first time information is longer than a
predetermined set value, repeats a bit shift corresponding to the set value
until the bit length becomes shorter than the set value, and at the same

time counts the number of repetitions of the bit shift and encodes the



~until the bit |ength becones shorter than the set value, and at the sane
time counts the number of repetitions of the bit shift and encodes the 17
_April 2002 nunber of repetitions of the bit shift and a bit strlng
resulting fromthe repeated bit shift. This permts reducthér @f
anount of encoded information to send. According to another aspect of the
present invention, an |nage encodlng deV|ce whi ch encodes an i nage for
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repet i t i dgvaceowhicke dbéadestd bit,stream encoded from an image for each object is
provided with: time information decoding means which decodes, as
information defining each image display time for each object, first time
information defining the time interval between a reference time and the
display time, second time information defining the display time with higher
accuracy than by the first time information and the image corresponding to
each time; and decoding and synthesizing means which decodes an input
encoded image signal for each object and synthesizes the decoded image
signals. The time information decoding means decodes, as encoded data of
the first time information, the number of repetitions of a bit shift and a bit
string resulting from the repeated bit shift; and the décoding and
synthesizing means, which is characterized by the decoding of the first time
information by adding the bit string with a code of the length of a
predetermined set value by the number of repetitions of the bit shift,
synthesizes the decoded image signal on the basis of the first and second
time information decoded by the time information decoding means. This
permits reception of an image sent with a small amount of encoded




“synt hesi zes the decoded i mage signal on the basis of the first and second
time informati on decoded by the tinme information decoding neans. This
_permts reception of an inage sent with a small ampbunt of encoded 5 17
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This permits reception of an image sent with a small amount of encoded

. information. _

According to another aspect of the present invention, an encoded image

‘signal is generated by encoding an image for each object on the basis of

predetermined display speed information, and the encoded image signal

and the display speed information are multiplexed and output. This

permits reduction of the amount of encoded information to send.

According to still another object of the present invention, the display speed

information is decoded from an encoded bit stream encoded from the image

for each object, and the image is decoded by controlling the reconstruction of

the image encoded for each object on the basis of the decoded display speed

information. This permits receptmn of an image sent with a small amount

of encoded information.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1is a diagram depicting the video data structure in MPEG-4; Fig. 2is a
diagram showing a concrete example of VOP; Fig. 38 is a block diagram



" BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a diagramdepicting the video
data structure in MPEG 4; Fig. 2 is a diagramshowi ng a concrete exanple
of VOP; Fig. 3 is a block diagram6 17 April 2002 illustrating a VOP
encoder part according to Enbodi nent 1 of the present .inve‘r}tA&P'Qob:' g. 41is
a block diagramillustrating an exanple of the configuration r "a header
mul tipl exing part of the VOP encoder part according to Enbodinent 1 of the
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Fig. 12 s a blogck .di.agram depi ct]j ng an_ exanpl e i ontl on. of a
header a amg ﬁ%mﬁﬂe e Q?@mﬂi?ccﬁferthﬂa@nﬁﬁblcwl@mn@ft th&nbedderent 3. of

the presmiiltiplestng ipait ofithe OP enéddek Gralst d&h@ﬂﬁﬁ&‘t@%&?&ddﬁﬂ%t (9)2%’ _8{ ﬁg" for

synt hesi zing_a plurality of..obj.ects accordi { o Enbodi ment . i
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L1 57 B St ubiBeiipicst o VD et ol |,
e by T BB o LF s Sheilnd NGBl 1 o b
anal ysi sdiagram depicting a system for synthesizing a plurality of objects according
to Embodiment 3 of the present invention; Fig. 14 is a block diagram
illustrating an example of the configuration of a header analysis part of a
VOP decoder part according to Embodiment 4 of the present invention; Fig.
15 is a block diagram illustrating an example of the conﬁgﬁration of the
header analysis part of the VOP decoder part according to Embodiment 4 of
the present invention; Fig. 16 is a block diagram showing the internal
. configuration of a VOP decoder part according to Embodiment 5 of the
present invention; Fig. 17 is a block diagram illustrating an example of the
configuration of a header analysis part of the VOP decoder part according to -
Embodiment 5 of the present invention; Fig. 18 is a block diagram
illustrating an example of the configuration of a VOP header analysis part
of the VOP decoder part according to Embodiment 5 of the present
inVention;_ Fig. 19 is a block diagram showing an example of the
configuration of a header analysis part of a VOP decoder part according to
Embodiment 6 of the present invention; Fig. 20 is a block diagram showing

an e;cample of the configuration of a VOP header analysis part of the VOP




~of the VOP decoder part according to Enbodinent 5 of the present
invention; Fig. 19 is a block diagram show ng an exanple of the .
_configuration of a header analysis part of a VOP decoder part according to
Enbodi ment 6 of the present inventioon; Fig. 20 is a block d‘:ja}gp(rﬁ%@;ow ng
an exanple of the configuration of a VOP header analysis part VOP 7
17 April 2002 decoder par';)I aCEO{de ng to :Elnbo;:ll rr}[e.nt 6 of the lpres;anzh
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i nvent i o@@%@%ﬁ%&’ i%ﬁbo%ql?ntog Ogi & presgntynyenrtion, Kig. 129 ltsl'%gi&ci‘orrpanyl ng
dr awi ngsdiagramhidluséeating an example of the configuration of a header analysis
' ~ part of a VOP decoder part according to Embodiment 10 of the present

invention; Fig. 30 is a block diagram illustrating an example of the

configuration of a header multiplexing part of a VOP encoder part according

to Embodiment 11 of the present invention; and Fig. 31 is a block diagram

illustrating an example of a header analysis part of a VOP decoder part

according to Embodiment 12 of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

To facilitate a better understanding of the present invention, a description
will be given, with reference to the accompanying ldrawings, of the best
mode for carrying out the invention.

EMBODIMENT 1

'In Embodiment 1 a VOP encoder for the MPEG-4 video encoding system



"nmode for carrying out the invention. EMBODI MENT 1 In Enbodinent 1 a VOP
encoder for the MPEG 4 video encoding system8 17 April 2002 disclosed in

- . I'SOTEC JTC11 SC29/WG11/N1796 will be described which is provided with

constituents of this enbodinent, i.e. nmeans for encoding anﬂA gs Hn t he
basi s of object display speed |nformat|on and neans for tl‘%ﬁl ?ng t he
di spl ay speed information onto an encoded bit stream by addl ng the

i nformati on for each OEJ ect. The MPEG 4 systemis a system that regards a

movi ng plistlosed $8 AROEECadTCA1 RE2HYWEAUNLTIS wiillree dbgaribed wihc]mGs
ar bi t rarf!]};Jv‘?&é’@ it ehatityertl bf tﬁP@%hﬂJthm? A I'—lpé? rﬁ%ﬁgﬁ tﬁpgﬁg&ﬁgg 89 .4 the

decodi ng, Tor eac nDV|ng pl cture
vi deo daiBage raf:the cbagis \dEabiect |displapEeperd hefqrmtn@ nd imeandjfort

cont ai Nni pE1¢PReih h@>‘d.1§pla§ éﬁearﬁﬁ&éggngfgjogg qﬂsﬁc&dﬁ{@ﬁ s[tYJE%rﬁobe?OJ ect

(VO1], ponen; O"as .a vl ayer Layer
(VO_)] &&&&%&%‘Hfo@a L maqbsome ef-oup of video object plane (Goup of

Vid he MPEG4 te of
thee(()303 Cbﬂgt [ E/ B r;(gy@?ﬁg]l? gfdﬁ;ﬁrﬁgﬂ%Slé%é’rljls%mmg%&ﬁﬁgtsﬁgﬁgﬁc%iﬁ%ee 0

obj ect pftdf TRRHNG, PLEHIre obperets trory mee§w@e§a Ly gndexanpl e,
]EO eac[]hspm:&k]ky and Ipexfdrank @noodithgi and dedﬁlﬁnl Ci@m;@d&ﬂgiﬁoﬁﬁgnﬁlﬁthf@ VaL f
or ms ora nd,spat i S ons o

t he spea Q‘Qr ﬁg“ﬁ%}%}]ég@gsa%%m{‘? e%vﬁ Odﬁﬁﬁg ﬁ"g at each
tlh e E) c oMBH! ﬁnbhmgmvanapmtanepbjemeommg the timeaa:asusmefemd twods 1;] or ns
the. bas i abido¥n c ereto;
thi s dat“’é%@i Joft [Pideh O%fett, G?éhbe oot 8 VORER VAL BREA (S o
exanpl e m Layen (VOR)], imcemponent péithe aV@ld%aplacgmilp oﬁvo VOPs
(VOPL i nglidedt dbjectpliie fBFbufObE VAded Obj6& Plhﬁ@mm?l) anéqpih eV@Et d4.S

data r ep¥ f@%?%ﬁréééew%ati:ﬁf[sépe&?fsﬁmé@%é "easd g the lopmethe basiempeed of o
| umi nancef engptihgafs & Wdes obﬁ!’ct plage [VI&boaObjléchPﬁhU éV@PHe THeov® (of -a
oL, Suabhiho sl SxbheOho it AIARRSS: BBkl n Bbdch o
t he i nageonferancefscene; thnn\m]ncferms qhalbasm uhltshaymg1mhmnﬂetenmmdabut si de
of the Vihd sphtifll 28¥bldtions 8P pealkér or background; and the VOP is image

data of such a VOL at each time (corresponding to a frame). The GOPis a

data structure that forms the basic unit for editing a plurality of VOLs or

random access thereto; this data structure need not always be used for

encoding. :

A concrete example of VOP is shown in Fig. 2. In Fig. 2 there are depicted

two VOPs (VOP1 indicating a man and VOP2 a picture on the wall). Each

VOP is composed of texture data representing the color gradation level and

shape data representing the shape of the VOP. The texture data is

comppsed of a luminance signal of 8 bits per pixel and a color difference .

signal (of a size subsampled to 1/2 that of the luminance signal in the

horizontal and vertical directions), and the shape data is the same binary

matrix data as the image size of the luminance signal which sets the inside

and outside of the VOP at 0 and 1, respectively.

In the VOP-based moving picture. representation a conventional frame

image is obtained by arranging a plurality of VOPs in the frame. When the

moving picture sequence contains only one VO, each VOP is synonymous

with the frame. :

In this instance, no shape data exists and only the texture data is encoded.




"In the VOP-based noving picture, representation a conventional frame inmage
I's obtained by arranging a plurality of VOPs in the frame. Wen the noving
_pi cture sequence contains only one VO, each VOP is synonynous wth the

frame. In this instance, no shape data exists and only the texture data is

encoded. 9 17 April 2002 A description will be given bel ow 31‘7 an %@
encodi ng devi ce of Enbodi rrent 1. Th| s i s based on an MPEG Hle coder;
t he MPEG 4 |deo encod her after be referred t coder
since 11 Berdidh: 9l et Ve PEIO Of PR ATATHS ORI (ARG 1Sl

exi sting \lambodimmened. | Thi ixbassdionran MREMb#eiden eng@lerE@he MPEG-4

JTC1/ SC29/vwidxd /excader widl hdmnaftprlhmre\iek're(béogawenV@P temeoder sinaeqitvoP
encoder i tpeefdrmaehcadingefoe rdaghi WVOPW Sincbethgi oparationaof e existidgrVORPat
contains GeReldér Whistldted, BWOMABN, 1A ISOMECSIJTENISCIIAVGEXNTPISS, qu he

CO“f'guratc{?%gr Phob il 6859%? of ”cheE%'ﬁ?é%i ob éﬁoﬁéﬁ“&g IK‘U"H%{ g 110
denotes a ocfe tl art,
113 a mot .E@a ﬁ% e%ﬁb o 6 5 VO edBab bhas boaralnd SRsEIGHS' b
texture e ', 122 a rrem)ry, 124 a header nulti pI exing part, 126 a
vi deo si griik. FBJ|delpﬁétQXaﬂgexmple of2Be acoiifipiuracionr of ahé VP agncedderin Next,
fgesgferei:mﬂo&mw@ Fn%gé’en%% ! huBﬁerﬁPSI mbaéno 85ad YOPYdhé- @h@od7ed t hat
VCP- t o- be- i aag 85% ot in%vﬁsa 29&‘) ﬂgeh%dab BmetOn e
in the i nfatvo sing g@g&ms@t ¥, n%@ﬁ@&rf #fe shape

encodi ng ﬁa?m TR RE AT, aﬁ- yl%ﬁ?dsm wulpleEmg 128
The VOP r &agt, m%a@ubtmtqr, nndtl%@maddm. n refers to a value that

represent NOW 'ﬂﬁ@bpg%oﬁ 'bf%ﬁéfén\(@eloﬁv @@gw deribedPeBasiids Bh AYOP 1%% second.
L&

And the af fi se't @LI%”ME‘ °ac€§$dat ?{ €he exd %dfhac\%ﬁﬁ WL th
i 51 ed
N ﬁéﬁ??ﬁ?%ﬂ Srmgination nack. 110" Qeiarmines Ahg, 0B Bl o

of the op@P&? ?H@PVEP tht}enaeﬁeéoaéé ousputy the MOB o ke enqodedyta | be
descri bedt V\h%hapmemcnémg @areclll ndge motion estingationnparthdl§¥Cendathe 7 s
15/ sec, t sabt@etenl1B8: €hheo dHIP dateinforatation 7pmaentidbhed jhedgias réfess tala er nat e
ones of t RalORhat oRdpresait how ReanynMOPsOfi @athi VaIesraGOV care t@seoded,
and out puiggsfI%FEd pot REodEPAAL tRE VOP rate information also metioned herein

1s a code word corresponding to the VOP rate 7, and it is equivalent to what

is called the display sped information in the present invention.

A concrete example of the operation of the VOP-to-be-encoded
determination part 110 will be described. When the input object images are
30/sec and the VOP rate 7 is 15/sec, the VOP-to-be-encoded determination
part 110 judges that alternate ones of the VOPs contained in the input
object images are to be encoded, and outputs every other VOPs to be
encoded.

The VOPs specified by the VOP-to-be-encoded determination part 110 as
those to be encoded have their shape data encoded for each area with 16 by
16 pixels, which is commonly called an alpha block, and have their texture

data encoded for each area with 16 by 16 pixels which is called a macro
block.

The shape encoding part 111 encodes the alpha block input thereinto and
outputs encoded shape information 112 and locally decoded shape
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“encoded. The VOPs specified by the VOP-to-be-encoded determ nation part 110
as those to be encoded have their shape data encoded for each area with 16
.by 16 pixels, which is commonly called an al pha bl ock, and have their
texture data encoded for each area with 16 by 16 pixels megﬁxhéoﬁflled a
macro bl ock. The shape encoding part 111 encodes the al pha bl'ock T hput
thereinto and outputs encoded shape information 112 and |l ocally decoded

h 10, J 2 t 109.. d h ' rmation 112
o Fed t BpRERbion £, T RRHPR AR iptaapaRoB. Tl i Ak e ideal 'y
decoded signpd muktiplezingonpad9 126,i npherdast othehelorfanyordee_ededrafshtapﬁgrtTh

, the;te Is . en | - par . e
ot on | Sprbdiien £0F 16 ififyP Bt dienfthid UERHON Baft'IP5, Ik Bttueg ) 122
and per ¢Reafing| Bart nklciandy ther textsre naneasligophrt alidht ahenuhotion
i nf or mat p@imatibh phft 118 Seads %efe&@ﬂcé’ﬁhic:f?ﬁz'?,ﬂf ﬁl{)mh&@%@gg&@g@&%by bl ock

tchi f |’y .the opjects contalned . in the nmacro n the
local | Sgaégemg%léﬁg@tp J teA6h maero bipek fio obtaincwatiendaformation t 115
by the MOLLOn ] S arame e motien 1R tE | otadied y IR GF od on
. he nptjopn infor i qn. .
The I ocaphly’ the SRBHES berfained b Pha miasrorock bebd onckhs losally sibgedad o
creat ed shapeinformation X39.i nati on part 115 is inpu':1 i 3'_[]9 t he sub'lt)r?ctor 3%8
d the .29, | r cal cul atgs the di enge between e
predi ot 1 JhChenan cobert Mo bt 115 Ferth S B e imeiméty 480 Fofirence
predicti dat&erl'?gb omthe pasition indpi)catedtbxthheenmminmdimigamltionllmtzimi .y
di cti gk ' 2dibedilal therai S, € redet erm ne
et hod pPaadate b WISAKECS gy Uil i b3 PRERHGC qibodod BRBHE 1o anc
| ocal |y msfgwémpr d@%t i drhecrprodictivegdmame. 116 toreatednsnathe, mootion t he
obj ect's egpmadiongshritn 1518 iiabﬁ@h@rme@mpf&opggggﬁgwhtgﬁdfgcﬂgy decoded

shape ipfor ion 1 The .encoded texture_ in 19 1s sent to the
video si bﬁeﬁ%“ﬁ’b&é m@c‘&ms filé"rf&n%é’emeam |t§ledgeétréufe image
predi ct i 26 anddheiinpge mado macmwm&viclwatéhed%d%ateﬁag;nge 1agder 129 adds
t he predigcthve.d d 1t y- ed prediction-gerror imge
120 to cpgad[h?eé gégecgd%g&flﬂ‘p gﬁ%lﬁ%}%hpﬁe?@w?q F’élr%r image 117 input
thereinto is encoded by a predetermined method prescribed by MPEG-4 to
obtain encoded texture information 119 and locally-
| decoded prediction-error image 120. Inthis instance, only the objects
contained in the block are encoded based on the locally decoded shape
information 109. The encoded texture information 119 is sent to the video

signal multiplexing part 126, and the locally-decoded prediction-error image
120 is output to the adder 129.

The adder 129 adds the predictive image 116 and the locally-decoded
prediction-error image 120 to create a decoded image 121, which is written
in the memory 122. |

In the header multiplexing part 124 respective pieces of header information
are multiplexed, and a bit stream 125 obtained by multiplexing the header
information is input into the video signal multiplexing part 126. - _
The video signal multiplexing part 126 multiplexés the encoded shape
information 112, the motion information 114 and the encoded texture
information 119 onto the bit stream 125 formed by multiplexing respective
header information, and outputs an encoded VOP bit stream.

Fig. 4 is a block diagram depicting the configuration of the header
~multiplexing part shown in Fig. 3. In Fig. 4, reference numeral 1 denotes a
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“in the menory 122. In the header nultiplexing part 124 respective pieces of
header information are nultiplexed, and a bit stream 125 obtai ned by
_multiplexing the header information is input into the video signal

mul tiplexing part 126. The video signal nultiplexing part 6 L pl exes
t he encoded shape information 112, the notion inforrrationl'%lélﬂhébfhe

encoded texture information 119 onto the bit stream 125 fornmed by

mul ti pl exi respectiye . header jnfor i.on,, and outputs an _enco VOP bit
St roam FO Beals anpltGele i reim? 00 b Rerdted nauliRRYTs BRrEE BrE0Ns
header mhdadder exnaftiplexing Belection part).4 8 GOW Hdagler Anultiplexmrgcpartyber al 1
denotes a i ; dgr, LRk el . r

mul ti pl exi%Pgﬁﬁgégﬁ%%%gfgeG% ‘%ﬂhg{‘ x%(}l{g;l‘:r is%ggé%??lg%’ %)@ritm?tg v
header nulnaiteyl exi ng part, 5 a VOP header nultiplexing part, 6 GOV

mul ti pl exi ' f | 1ol i ilvesd perrpid fballdy S
enbodi mentmgmx%f Ilﬂlge gésﬁgé‘?gggﬂls_rﬁ%(\%%n‘ﬁgggg nufi?élcglﬂ)g‘ar) ngm ég;? k@%reat es a
bit strearfPBItIPIGKINGIRAYE nh creptefcadbit stroma N imHIt: am&&% shepdet; ¢
stream t o jhirmédiom eaRg outlitd RheXib Gtrdddh tto2theT VOV Healdeadaultiplekinyt exi ng
part 2 rrultlrgl exes VOL header information onto the input bit stream and

outputs t & % streamto the GOV header multi pl exi ng sel ection part 3.
Based on tTise SOL thédadep ieultijgekinfgopartt 2 anubiiplegés ¥0Inheadet infortmatiqrer f or m

oh ol . 1 \ ; .
bart 3 ettt 08 ol e SHbedi 86 deBfec i IR HEeat 14 ROREOT peBpPct | O
header nulmnlipleking pelection pared. t he GOV nmul tipl exing information 6

Ll cat o2 i B bl GOPi gl EATASSIN BB LS |
GOV nul ti Rexigry tflﬁ%\lmlemgaoﬁ the gé[\}ebeﬂi% tﬁﬁéﬁﬁﬁ l%é%i,\f‘gﬁ plexinge cov
header is dabdctionpart 8Retbihindy andbstinafion lof tthet Bi¢ stkdamefpdefrom the
o o e S S e SORERT  Ghp b L"
nul ti pl exe@lindidhtes thet YOPmiubtiplexdng afethe GOVichemive takeshplavePtheditied
| mred at el dfredh W oBltph to VOB NolRbi BitiBlexih 'S, Weseds Wied BFe
GOV multiplexing information 6 indicates that the multiplexing of the GOV
header is performed, the bit stream is output to the GOV header
multiplexing part 4.
Table 1 exemplifies the abovesaid VOP rate information 7, showing four
kinds of VOP rates. When the VOP rate is 30/sec, "01" is multiplexed.
When the VOP to be encoded is the same as the VOP encoded immediately

previously, VOP information "00" is multiplexed but the subsequent VOP

header information and VOP data information are not multiplexed. When
the VOP rate is variable, VOP rate information "11" is multiplexed. That
is, the VOP rate 7 indicates whether the VOP rate is fixed or variable, and
represents the value of the rate when it is fixed.

A VOP start code multiplexing part 8 in the VOP header multiplexing part
5 outputs to a modulo time base (modulo-time-base) multiplexing part 9
and a VOP time increment (VOP-time-increment) multiplexing part 10 a bit
stream obtained by multiplexing a VOP start code onto the input bit
stream. :

The modulo time base 13 mentioned herein is information that represents
what number of seconds will pass until the VOP concerned is displayed
after a certain reference time as depicted in Fig. 5, and the VOP time
increment 14 is information by which the display time defined by the
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" header information and VOP data information are not nultipl exed. Wien the
VOP rate is variable, VOP rate information "11" is nultiplexed. That 1is,
the VOP rate 7 indicates whether the VOP rate is fixed or variable, and
represents the value of the rate when it is fixed. A VOP stash f0sR2

mul tiplexing part 8 in the VOP header multiplexing part 5 outButs to a
nodul o ti ne base (nodul o-tine-base) nultiplexing part 9 and a VOP tine
increment (VOP-tinme-increnment) nultiplexing part 10_.a bit — stream oltai ned
by nul ti pregdwg timedimser igriineadmsted gvith an sgovragy of 1640005k of meecendul o

ti me base asZimelarlyodepictest i Fig.s5.i That,ns; MBPEGhhpermitsedafining thaa{ORunber
offsecondsiisp'lhir tﬁﬂg&viﬁhfaj%rek:m?:Q/GPlg@mﬁﬁ nﬁﬁ s'e?/omld.s!ol ayed after alzertai n
reference fine as depicted in Fig. t i ncr t 14 is
0t or ot 1 dh EARARRRS g eeneratlie Herfiof i dhg, VO, Beaded pltinitning,

modul o ti ParbAsgeneratestheygadire gimejbage 43 and thaJOB: timerinsoement 13 second
as sini | ablagedieqi ¢hedVOP Fatp 75.anthautputs, thémEibduloptime baselek3 o rthet he VOP

di splay timedulottim® PAKS hdilgipleting/ 4100 Andf thie VOPREne AnfRiiaseteattot i me
generat| .”QhBaVbPlﬁh@ i&n*&?%ﬁ{éﬁggﬁﬁ leiiH qg!éﬁ‘xid‘g Wit ctiﬁe OPOP" hfesS 7t he
zate,

dulo t b t b t \Y te 7,
T ot putEPTREBH R IRRANIAY (R ata e nsalc tine base [ Ad0e VP BEeri ng
part 9 andnenemert4 arpsetindenendently pbthe NOR/eptet T-ne i ner ement
mul ti pl exiTig, PB6vertShtidaD nidilY PRns Bale TnulARELRANHEri®D KATLHIRMER T at e,

the modul Qrtu]gdlﬁg t?r?%em\]? ng"&uy ggcﬁtk'%gm IQ)%(?&E [ n}%la@r\ﬂ)?.esttar code
e i pAre, Py asnoes e R Pt b cear b eV OR gy

st ream pr du¢reserty sraltipdexiap partr 10codbe WOR itinexingrement multiplexingut s t he
mul ti pl exgerbil0 shukipbekes tthe VOPtiime increnssrentl4midd itheestionfroparthel0. The

VOP time infigh£sBRéntNtirhe PisherafingPphit 19 omid tRE BieSsthéem VA Fiore thecr enent

14 Ted theg&hQof il H38 fe {a’r ,I&0&" itplds ret%ﬂn R B DI t
streamfegl!’“?‘%omgﬁ{eB %%u Tﬁ?nﬁ@& e t'@gfpigigggzﬁm igfgout uts the

mul ti pl ex&lFEE T g, Eilleo, iarmAteR PRRdT YL (12 prihe Migees 11
The vi deo Infoxmatian headee saultiplexingypary Ay maltiplexesa vidao dalormaliogeo

i nf or mat i weadbreadés thethit stream providedthpratoi filenh the VA timermmetemésdP ti e
i ncr ement makiglePingxpakt PO dAnd GQutpits the BillsipldsdTbit! stebemetd Phé viddoeam to

the videogienal multiplexing part 126.

As described above, according to Embodiment 1, since the VOP rate
information is multiplexed onto the GOP header, a bit stream can be
created which enables the decoder side to determine whether or not to
require the decoding of the VOP concerned, or to synthesize a plurality of
objects, simply by analyzing only the VOP start code of each VOP header.

It is also possible to define the VOP rate 7 for each VOL and perform
encoding and multiplexing of the VOP rate information as shown in Fig. 6.
In this instance, the VOP rate information 7 is determined for each VOL
and is multiplexed in the VOL header multiplexing part 2. Based on this,
the modulo time base 13 and the VOP time increment 14 are determined.

As described above, Embodiment 1 has disclosed an example of the image
encoding device which encodes images on an objectwise basis and which is
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“signal multiplexing part 126. As descri bed above, according to Enbodi nent

1, since the VOP rate information is multiplexed onto the GOP header, a
“bit stream can be created which enables the decoder side to determ ne
whether or not to require the decoding of the VOP concer neq nl%}%g
synthesize a plurality of objects, sinply by analyzing only t start
code of each VOP header. It is also possible to define the VOP rate 7 for
each VOL and perform encoding and rTLI|tI pI eX| ng of the VOP rate information
as shown ipromrded with encoding imeansder, enped %%tlmageso@mheohamu Q

det er m negredeterarined Cispdayl speemh.llqurhmtum i and hmutipldxing emesmist fof exi ng

part 2. Beiﬁﬁm;ﬂax{dy the a%'&@eé’ﬁl& &dbtémlhéaedléﬁlaéynspééwlﬁmﬁaltm bﬁw enment
14 are dety r?n?fﬁs sgﬂsal %igl i aﬁ&VS%oﬁiﬁe éa%dhfo% FhRlte

exanpl e of gV ce enco es | mages oOn an Jectvvl se
basi s and W &Ihle?‘% PRS- Apri | 2002 provided with encoding neans for

encodi ng therthehgese, Mmboadiast 4 his disctubetd cinrerathple sifithy mphéplexing
i nf or mati qRegngl Jiu Eé RyB%! Rt RRERip1Okes THE tABYvRMAIRISAR] ahisyagakpeed
pr edet er m.nec ng!m gk?jgct', %%g, Elbg onto the i mage signal s encoded by

t he encodlng means n or ou mul ti pl exed signals.
Furt hernore, Enbodi nent 1 has dlsclosed an exanpl e of the mnultiplexing

nmeans of t | ti pl exes the abovenenti oned display speed

I nformat i o@ﬁédgwmgmby gbj ect basis. EMBODI MENT 2 En‘godiyrreﬁt 21is
directed to another exanple of the VOP encoder described above in

Enbodi nent VOR .e o] | r for
encodi ng TbBE ﬁq{%ﬁi ‘%ﬁ%‘b%ﬁ %1% FV&S 'S OaMtdg

i nf or mat i GPONREH 35‘15’8 o I° Pﬁ’éﬂe’gtr v’z?r? I1 ed speed
and the Vorithaneansfor epciiding @s1bite VIR vateoflag khabindicatesi agpths

for mul ti pipgeddntdrenetiondeHethrothieadbjeot display epebdtissd M o:\/\hamalb
22;)!2;“93; | gl A tHAVOD ki ﬁHHhﬁéicﬁ%e@th@%l%‘@'(ﬁ't%léetﬂﬂecttdlﬁll)lrz]a‘jc@ggdte .
Enbodi Pren?ﬁi& ?O\A/r{é?@l@ V\ﬁ%‘ﬁ-h{lﬁ;{% ér%ﬁﬂ)ﬁgnhglﬂgép }éﬂs&gé ﬁllxed spegd t he
VOP rate cWheasﬂmdbonaﬁtmﬂedoVOPsts@cﬂag ﬂ'ldhﬂate& arwariable speadotle wi t h
respect toyvePbegiemesirespordd to Hvakiable'ain €ReHIB| B referrbé twoprédiouslyl om of
the VOP encagels #96RL8aRHent 1, whereas when the VOP rate flag indicates a fixed

speed, the VOP rate corresponds to 30/sec or 15/sec in Table 1 mentioned
above with respect to Embodiment 1.

, and

Fig. 7 shows an example of the configuration of the VOP encoder according
to Embodiment 2 of the present invention. Reference numeral 1000 denotes
a header multiplexing part, 1001 the VOP rate flag, and 1026 the VOP rate.
Since the VOP encoder according to Embodiment 2 differs from the VOP
encoder described previously in connection with Embodiment 1 only in the
configuration and operation of the header multiplexing part 1000 that
corresponds to the header multiplexing part 124 of the latter, a description
will be given in this respect alone.

Fig. 8 is a block diagram depicting the configuration of the header
multiplexing part 1000 of the VOP encoder part according to Embodiment
2 of the present invention. In Fig. 8, reference numeral 1002 denotes a
VOL header multiplexing part, and 1003 a VOP header multiplexing part.

Next, the operation will be described.
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"to Enbodi nent 2 of the present invention. Reference nuneral 1000 denotes a
header mul tiplexing part, 1001 the VOP rate flag, and 1026 the VOP rate.
~Since the VOP encoder according to Enbodinment 2 differs fromthe VOP
encoder described previously in connection w th Enbodi nent 117'8@ ¥% gﬁ; t he
configuration and operation of the header multiplexing part '1 5 P t
corresponds to the header nultiplexing part 124 of the latter, a
description wll be given in this respect alone. Fig. 8 is a block diagram
depicting the configuratjion of the header nultiplexing part 1000 of the
VOP enc esdesmnliiplesingnpaxti neneatep abitt hh‘epmegprmultiy]ening)n. In

t ™

Fig. 8, f MR @L‘;ﬁﬁ ' ' part, and
1083 a V@E@%@%ﬁ%m n 0 B rt.geﬁ?\lgg?y%&eﬁg(égg@g#%ﬁgggL '
descri belpadexr m %%4“&@92’5 iﬂ@ vOPhre¥Odr haader mutiplexiparpart 1002t es a
created B O B ok DG e orltD tAb TRDuPBit @it RN owPUR o
create it str. . ) :

header rﬁ!etl?lb‘itéa%ﬁﬁhg?é? ?‘%WO %9?&6& g;‘b‘ie’{)ﬂ‘;ﬁ(t% g pelegiiompasthSont o the
i nput biln thiscease, e VQIpuase ihforniation pirek ¢He WOPStateaapoatd@léd’V header
mul ti pl exi ?lg %c;,\(l gction part 3. In this case, the VOL rate information and

t he VOP ? “are also nultiplexed. Table 3 shows exanpl es of
mul ti pl €Rablg dfshows w<impldseof Mdltiplexingi of thesVOPceatewWhe26.t hin YRES r at e

Vo 1 a¢ dEéiice, YHER, et VOIE, ) S0 ed M0t0T e i pleof ol e PRt
"001" i srateinfopmation; whemthe\¥OPorteas 6/ses, 0818 de multiplexed; when thepl exed;
13,17) ORI OMEOIE Al S SOPSED SRR L1
mul ti pl & PHEIRlepedtnd inthe fasesat othexaF, ratep ifoaexamples whenetheop f1 ag
1 et bt ety L0 eyt B ¢ st e
such o5 SHER 13 Sl Phe YR ghed i, a5
pi ctur e thredVOR flagivalueldeseribed dater drhe TP multiplétingr ofeficoVOPgatecgar ds
(e VP BN ik pPaa By YL IV BE LIRSS il MICVER, P VP
of the bixte thosegfepachly thel samenimages\ialthec¥Ods, thendisplpy éx regandadtasl 002.

a still picture and "010" is multiplexed as the VOP rate information.

As regards the VOP rate flag, "1" or "0" is multiplexed depending on

whether the VOP rate flag indicates a fixed or variable speed. Fig. 9

depicts an example of the bit stream pi'ovided from the VOL header

multiplexing part 1002. ' |

Based on the GOV mliltiplexing information 6 indicating whether to

multiplex the GOV header, the GOV header multiplexing selection part 3

determines the destination of the bit stream fed thereto from the VOL

header multiplexing part 102. When the GOV multiplexing information 6

does not indicates the multiplexing of the GOV header is performed, the bit

stream is output to the VOP header multiplexing part 1003, whereas when

the GOV multiplexing information 6 indicates the multiplexing of the GOV

header, the bit stream is provided to the GOV header multiplexing part 4.

The GOV header multiplexing part 4 multiplexes the GOV header

information onto the input bit stream, and outputs the multiplexéd bit

~ stream to the VOP header multiplexing part 1008. Fig. 10 illustrates the
VOP header multiplexing part 1003 in detail. In Fig. 10, reference
numeral 1004 denotes a management time generating part.

Next, the operation of this embodiment will be described. = The



~Based on the GOV nultiplexing information 6 indicating whether to

mul ti pl ex the GOV header, the GOV header multiplexing selection part 3
~determ nes the destination of the bit streamfed thereto fromthe VO ,
header nultiplexing part 102. When the GOV nul ti pl exi ng |m;1§rd£@ﬁhg 6 does
not indicates the nmultiplexing of the GOV header is perfor

streamis output to the VOP header nultiplexing part 1003, whereas Wnen
the GOV nultiplexing information 6 indicates the multiplexing of the GOV
header, the bit streamls prow ded to the GOV header _nultipl exing part 4.
The GOvmanggement time senerqting part 100d:gencrates a modalw/timebese andfeor mat i on

ont 0 t heyOPRi¥heinbrethé #PBasel o RHE OB rtaia@ 1@?%@&%&&1@%& V%g@ﬁmat o the

VOP hea exin rt. 1003, Fi ustrates der

mul ti pl gfﬁ%ggbirlp %g ,anﬁagé #pped,) an | seg_loon BetiEner, eentained in theo _
dﬁgOéI es \BOP&fml | deewheh mbmpmmP&at@ﬁa dﬁlemhdldzdtes ﬁ%&‘i’dblt@% gbd! h' S
enmbodi Wi escribe ri managenen
generaneﬂbe ﬂgﬁ'ﬁe E%%%?ﬁ&é@eg’e?%gw%l? Qéstg‘uér?a"% F, t9 ncrement
based orthbhmo&tﬂb tihe HeG@6mailtiplexing ipetitd \dod the VOPI tignel @Rdremniehicat es a
fixed s . contained in the VOP encoder when the -
I nput Vi 5?1%&?%&’%8’0@ g%éldé{z}?gys a variable speed. The nodulo tine base
- and the ’El[aﬁVtOPrmmaammnent musltiplexingdpantel® avultiplexés the MOP timee base
mul tipl \/! n :
respect five} @%ton\/%;ﬂﬁ :l’réﬁutnc(:grf% s%%%aamm%tm%@uﬁ“kﬁé pﬂn%h]a%)@l Péxes t he
VOP t i rr@trearmrf@n’ém videooinfarmationt Qﬂdersmapiem pwt Adt s 'Rheevrdm i pl exed
bit st rlsfdpnmlémeaaéﬁmumwﬂag it hqaﬂ%nuﬁlé&teg reh@m&) ﬁgtéo hi on'ne Vi deo

i nf or mat,i o hea er p exin | pl %0 mat i on
header ef r?él pith mi’c‘é Bg‘?‘ﬁaﬂa ttiiEF%tPoé?mo q Qm‘? IREremante ment
nul ti pl edalvipleaing part aﬁd andt qutpats he miultipleg¥é bibi Istre&tmi eangHeOvidee Vi de

SI gnal H% p‘bfgﬁlﬂgg(gﬁﬁ)%ﬁzgz As descri bed above, according to Enbodi nent

2, since the VOP rate information are nultipl exed
onto theﬁs/dnsdrd;edrqbcarebaccogdn@tn Envhodixment asinde whe OB watd fagmd user to
specify SRR t rate
flag and’ﬁ!l e gqn%%dt&ﬁﬁardecogglé%{dg%t% VOﬁaltaé(gﬂ annt &S_%A/I?Dr m ne

whet her @ hetcr@a gt grhich enablegdhednsay &9 speei d}lscdﬁﬂé%ﬂdw
synt hesi gembnk! thrghgh Yatfliza®lunc6f the VOP rate flag and the VOP rate on the

decoder side--this allows him to determine whether or not to require the
decoding of the VOP concerned, or to synthesize a plurality of objects,
simply by analyzing only the VOP start code of the corresponding VOP
header. :

Incidentally, since it is possible to distinguish between variable and fixed
speeds even if only the VOP rate flag is multiplexed, the VOP desired to
decode can be decoded.

As described above, Embodiment 2 has disclosed an example of the image

encoding device which encodes images on an objectwise basis and which is
provided with: means for encoding the flag indicating whether the object
display speed is fixed or variable; multiplexing means for multiplexing the
flag onto the encoded image signal encoded by the encoding means and for
outputting the multiplexed signal; encoding means for encoding the images
on the basis of predetermined display speed information; and multiplexing
means for multiplexing the predetermined display speed information onto
the image signals encoded by the encoding means and for outputting the
multiplexed signals. '
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“sinply by analyzing only the VOP start code of the correspondi ng VOP
header. Incidentally, since it is possible to distinguish between vari abl e
~and fixed speeds even if only the VOP rate flag is nultiplexed t he VOP
desired to decode can be decoded. As described above, ,@g@ﬁ bo has
di scl osed an exanpl e of the image encoding device mhlch en E ges on
an obj ectw se basis and which is provided with: neans for encodlng t he
flag indicating whether the object display speed is fixed or variable;
nultlpIeX|n means_ for nmultiplexing the flag onto the encoded i nage signal
encoded B g@@ IMHEDT #g neans and for outputting the nultipl exed signal;
encodi ng neans for encoding the |nages on the basis of predeterm ned

[ ans for multjplexing the

di spl ay | nf or and | exi ng 3

pr edet er ﬁl@&é‘eée#% 'P ing Applied; to-a sygtpm swhersin amcoded by

t2 Bgzegﬁ/gﬁn rdeacsthngrubﬁc& fw&mﬁding%biwanm%doge&%%tﬁﬁﬂaﬂl}% t17 Apri |
escri bed as ied to a

system V\%Fellnzn I&HaFPﬁ&BSHﬁ%%‘g. SV{?é\?f%éan?Pn&e@%.‘ﬁggf Eg?h‘gﬁ%ohed bi t

st ream t smad \foR otcliqnn;tmgf at, nthatons,mant MPREG-4r ¢ideoudeyoder (hewies éft@g with

Enbodi e r E er

(hereina feljred?@f %Jr rg‘e\ée?[ @ééébhe%%o\ﬁgﬁilf Fgablog/\l;l @Ea gé’g

pl ural i tgndia plrabitys of deevpdadmbiectsiarg synthiesized to metyomstmatraapmﬁohhbSI zed to

reconstrﬂﬁa%@ pictorial image. A description will be given first of the

conflguratl n and operation of the inmage decoding device (VOP decoder) in
Enbodi mefit @crlstwaeWﬂJAé)e givepafirsdrofothe penfigueation; androperasionr of the

di SC|Oseﬁna§é)rdéb¥>am§9dewéb| PEﬁecohB [ #CASmYedih bRY 9%, téﬁ‘ﬁc%/%éjec‘)der

SRR e el O iR
Enbodi rrem'rcalsezmaméwamathe svor aiedodeﬂemﬂanﬁngel&@ﬁ@hﬁﬂxéﬂtb of ream
gener oo e E YHoSlENRIL Hihold, RS e SEARPELSRE P o
t he VOP denndeentselfn Hiheo ili’edﬂcodenin Flmbediesent: 3 isa detoder. thBtds WHR decoder
Isﬁa;gpp' b decotle! in CHEBASE DR fHBARH EInerHtBd HYBRE VOB erlcBbH sy 2N

prev1ously with reference to Embodiment 1.

Fig. 11 depicts an example of the internal configuration of the VOP decoder

in Embodiment 3 of the present invention. The VOP decoder is supplied

with compressed-encoded data composed of texture data and shape data as

described previously with reference to Embodiment 1 and shown in Fig. 2,

and decodes the individual pieces of data. In Fig. 11, reference numeral

150 denotes encoded VOP bit stream, 151 a header analysis part, 152 a bit

stream with the header information analyzed,153 a video signal analysis

part, 154 encoded shape data, 155 a shape decoding part, 156 decoded shape

data, 157 encoded texture data, 158 motion information, 159 a motion

compensation part, 160 predictive texture data, 161 a texture decoding part,

162 decoded texture data, 164 a m'emory,- and 165 reference data.

Referring to Fig. 11, the operation of the decoder will be described in detail.

The encoded VOP bit stream 150 is input into the header analysis part 151,

‘wherein the header information is analyzed following a predetermined

syntax. The bit stream having the header information analyzed in the

header analysis part 151 is fed into the video signal analysis part 153,

wherein it is analyzed into the encoded shape data 154, the encoded texture

data 157 and the motion information 158. The shape decoding part 155

decodes the encoded shape data input thereinto, and outputs the decoded
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~described previously with reference to Enbodi nent 1 and shown in Fig. 2,
and decodes the individual pieces of data. In Fig. 11, 'reference nuneral
150 denotes encoded VOP bit stream 151 a header analysis part, 152 a bit
'streamwi th the header information analyzed, 153 a video si gRglapangdgesi s
part, 154 encoded shape data, 155 a shape decodi ng part, 156 decoded shape
data, 157 encoded texture data, 158 notion information, 159 a notion

conpensatl O predictive texture data, 161 a texture decodi ng
part, %ﬁgg%éﬁ ]#gxture data, 164 a nenory, and 165 reference data.

Referri ng 'er:e Eugtmxﬁbomtpleﬁsaﬁenqsmnlw geherdtes alierpridittive teeamei ded i n
ggﬁ ?' '151 \é%ﬁ ke detgafns#?ﬁx' e' Bi&iﬁ tlgw*j d'gRECmotidRl VSIS
pr edet er m %aeﬁ B§ i %215 % %IBP 5%1 %ﬂgg&
%tenve eBtYee dotai b theal

anal yzed it et‘h‘%co
anal ysi s ;taxttur%slecoc}mar enarrt| t16|13 ramegtmd:m Amagehalasac byethehanethvd: a 154,
t he encodeeseriiad dn MRBGI47 ganerdtity thei décoded otexir® ndatas16Zhe Theape

decodi ng %Eédé@%xtd?& &Q@as 162 Eis ﬁQ@&ﬁﬁ%tﬁﬁ@&ﬁeH@V@P H&EHdlhE edied Rbfice AN
outputs th 8??1?%& 2002 shape data 156. The notion
r ene

conpensat | on pa es the predictive texture data 160 fromthe
r ef er ence Kigt 42 1dpicts mtemalycd@tmadmmhef tine headei remadysis ipart 150

provi ded fthatnd bleardct@dstic 6f Embsstiinesit3 obtHe fe%ean@éht%h Th&Figntgded
o ¢ Uabfrénde Bitndia? BY AhGlds/# of téHd% %ﬁ Part, 2 ol 00 Hegdgec0d! NG
generat i n %@ggg}gw g}ﬁ’f n flslf?i e(g% Qﬁijcg %ﬂagy%'gtpa?rRGZ S
used for eagdar analysis part ghapalystePatinor y

164. Fig. 15,’1 dnnhnt Bris ehavacterizéd guthat the GOV headerduoalysispgi s part
151 that S4sdedodesacthe VOPiratefof BFOP dofrtdined iaftheh@OW esrtdrned \fegni the. | n

Fig. 12, M@Bﬁ%ﬁﬁpﬁnﬂ%})&%g%s 2 tﬁ@’lﬁ&@ﬂea AldisbripOida @fﬂ@'b\é %eﬂélﬁﬂ:er o a Vo

header a header anal ysis part, header
anal ysi s pgrw?d ﬁ%‘g% f&e and 55 a VOP header anal y5| s part. The header

anal ysi s [t starb lcode ﬁmﬂgdlsnpantt 81i snalpzesathe staddcode comtained itheheader
anal ysi s @ﬁ&édecﬁvoiemﬂ@&eabﬁw@?n aﬁ theétbioP A Wit atreath idohtirutFMhe
Colnfe[)”ed VfCB‘HEP 4B# and) §s1 EBF{"%@H d %a%% 8455 iflficativd SFPORL | ON
W € 9¥%he V6L, ﬁeader ana su1§ epar 53 when the analyzed start code is
indicative of VOL, to the GOV header analysis part 54 when the analyzed
start code is indicative of GOV, and to the VOP header analysis part 55
when the analyzed start code is indicative of VOP. Incidentally, upon
completion of the analysis in the VOP header analysis part 55, the bit
stream is output to the video signal analysis part 153.

The VO header analysis part 52 analyzes VO header information from the
input bit stream, and outputs the resulting bit stream to the start code
analysis part 51. The VOL header analysis part 53 analyzes VOL header
information from the input bit stream, and outputs the resulting bit stream
to the start code analysis part 51. The GOV header analysis part 54
analyzes GOV header information from the-input bit stream, and outputs
the resulting bit stream to the start code analysis part 51. At this time, the
VOP rate information contained in the GOV header information is decoded
and output. The VOP header analysis part 55 analyzes VOP
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" The start code analysis part 51 anal yzes the start code contained in the
encoded VOP bit stream 150 input thereinto. A bit streamis output to the
VO header anal ysis part when the anal yzed start code is indicative of va,,
to the VOL header analysis part 53 when the anal yzed start QW\ ril

I ndicative of VO, to the GOV header analysis part 54 when the ana yze
start code is indicative of GOV, and to the VOP header analysis part 55

when t he anal zed start C de is L ndic t| e of nci dent al | u
conpl et oﬁ‘ tﬁ‘h arrg E* Ytﬂ B
streamis s@tﬁqmtvm dhe Wéam fmﬂ@ anafyais mﬁl@lste tlpemdepeegnarhanwbsrﬁenaretr

anal ysis dd&id 52 anal yzes VO header information fromthe i nput bit st ream

and out pu hg r i ng bi reamtao he start .code ana SIS
The v nasiy i BFH. Aediler o che sbal Bufiofedudh o BResay t’Bﬂ ol ¢he
i nput bit (@GR, 1K eaght Qt 5 tbﬁeV@Bsrm eiohy @Pe centainad rQlﬁe Kigar}3 code
anal ysi s pHnstrates AraysG@ay theddeesaias ysfosmpdian 6ot systiwisizeca phaxalityaof
i nf or mat | @bjéstem Im&Figi N1BUreferbnéd medmerad EO® defbtes ahheéndoded! VORI biy t
stream t o dfgs %aﬁbl%p@n@a@limf’ 1?19 ﬁreﬁ;n bAQOQ BhSrichdBa VAP bitVrehd! €
lrﬂf ormation %Qtf'\f@ﬁ de%o& fp for &Rl 3 '\50 %arﬁ‘?boom put.
e VOP hga?@ @ﬁég H%%m r ana d
i nformat i eogder WEé BEt eng r‘e it gtrppm
st ream vi ZOrle 208ara VR dlegpder, et far eqp_dmg) aengpded bit ghegam, €2309si s
part 153.204/ & fletoded/6bjedt mdge 2)f205he debededl clojett fmnge bo206f a deesded on, it
't S _possi I blgb ecftoin.%’éeoét 29t Ovoeagétse@/zostvot@areab e29!9 V@PS r&@né gzmch
synt hesi 24 bglp jsﬁlo a% ?1 &'esclbﬁﬁ?i %; %% éﬁ) » e ﬁééH%feg {%]Egro
it R nt/ ShionSErsti a oo teodoby cOmRinME, 202
an encodedhudeceded ghapadata 154@ad the\torresponding Meﬂdexammglﬁ%e
encoded V@r bath of VO 204 thew Mfteg2fihg auvhiRRotddined pigrestofidata dexeating t he
enco(cjieg ?)/g?ob%)tofWB@(for aggﬁ?lgO%Q\amvgbmeco?er part for 0deco(cjtll ng the
encode str a decode ec 0
obj ect i %@Cﬁ8§e@6 a%ﬁé@& tp ﬁggé dggqc?qy)(ﬁy rtﬁ? %QP ‘%983@'03 rate
b, 209 vOParts 62053& 200 283c comequndmgpaheret@,naemwtrare&tecbMewhpchtthq al
i mge. Theledodedl MOPlintaties a204¢)¢o 2061 arenpaidrated rAf ehis timegnthenH@P t hat
i s obtai n%caarelcﬁﬂi% Nedbde the cHPrRPBHISIAVOEIRAR 4207 86 €209 LakdugsRrndi ng
decoded t gxLHI & G @Dxﬁggsmlon part 210. Based on the VOP rate a207 to ¢c209, the
composition part 210 determines the time of the frame where to synthesize
the decoded VOP images in the decoded image 211, and maps them into the
frame corresponding to the determined time. Let it be assumed, for
example, that the decoded image 211 is displayed at a rate of 30 video object
planes per sec (which corresponds to a ordinary TV signal display speed).
Furthermore, assume the following situations.

The decoded VOP image a204 is displayed at a rate of 5/sec (that is, the
VOP rate a207 indicates the 5/sec rate).

The decoded VOP image b205 is displayed at a rate of 10/sec (that is, the
VOP rate indicates the 10/sec rate).

The decoded VOP image c206 is displayed at a rate of 15/sec (that is, the
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~for each of VOPs and then integrating such conbined pieces of data for each
group of VOPs (for exanple, GOV or VOL). The encoded VOP bit streans a200
~to c202 are decoded by the VOP decoder parts 203a to 203c correspondi ng
thereto, respectively, by which the decoded VOP i mages a2047tAprit2082 ar e
generated. At this tine, the VOP decoder parts decode the correspondi ng
VOP rate a207 to c209, and output themto the conposition part 210. Based

on the VOR;Hpt t@%g@ar?dl%%ﬁe%’thtehfé/?Coxtﬁgg)z' tion part 210 deternines the tine

of the frane vﬁ%ere oded VOP inmages in the decoded
i mage 211, Inathds rmmnt:h,ethe decwdeld VOPriavagesca2(s poc206gre allt mapged entn ned
time. Let the fetdssgesfiameait ehogaebad ihithe ddtadedswdgd 21T gRe dbéodesd

di spl ayed yOpag eea% m‘é.' %B iAbs 8% 8 ry fi é“i‘&%g@%aﬁ@& 1ﬁ¥fﬁﬂ?ﬁg GRéF’x‘i- onds
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i ndi cat es By¢hibQhtsincpasaildy toﬁi@ldyca)gﬁsioﬂﬁﬁmagg@neR&Gph&aﬁty ok abjedtat a
rate of 15@(y§1€ﬁeéﬂi$@ln tie ihHge %@nﬁgs ﬁpﬁbéoragﬁge With {Hdif disgflsy lspeb gt s the

15/ sec rate). hi s_1nstance, decod | mages 2%4 to c206 are all

mapped i ntds d??@’lbﬁdf gboyerdle WSFWCAP @éﬁe%é@éﬁ}d 4%0@%%%(%&99@9‘1 bige 211;
t he decodedreatbhavingetle2 VOP ssatepmeddeditin thee GOV i lager, nageystemnwhich

i ncl udi ng dynehédized a aphaatiby S6f whect! hatdleg oREnYdictdtR ditn 2 Scdrs Happed
-into everxnﬁgemg@dﬁlf@mﬁgmgtgﬁb Atkel he first at each second; and the
|

decoded VORI mage c20 nto every 15 images frames i ncl udi ng the
first at edBR ¥OFontte mpy ahpsbe enctpd;eqotiysemlb VQLAtstheaymagpienceding i nage
with a pl uiearhcet gidef Iahjhixtase, 4y id pessibledat thé hmagewgeodingndsvicesidesto dance

wi th thei rdedb8dtRy VIR edte eri’éi)d@ﬂ%f bEéﬁ'WﬂQ‘éﬁd éh\éﬂ'ysé h¥/kize eﬁl@l‘i‘&ht i ch
decodes trb?o?g&% «%icthV ?‘h&a&é %ela VCP rate encoded in the

| ayer, esizes a urarlty of object into a
reconstru elEmbednaemba empipY@hhaN@P decddex an arpystemt farcayntbesiZing VOP

rate nmay al pmzﬁmynﬁfcvlﬁébtfson ®aglao \fehsible th@iskraaly cRCYOMdecstuti fop #i de.
In this c telhtthgﬁg or ea oﬁ%fq)g&étgq.g MoT=Talale] nﬂggéce side, to decode

t he VOP raeenco easily synthesize a plurality
As described above, according to Embodiment 3, the image decoding device

which decodes the bit stream encoded from an image on an object-by-object
basis is provided with display speed information decoding means for
decoding display speed information from the encoded bit stream and control
means for controlling the reconstruction of the image encoded on the object-
by-object basis through utilization of the display speed information decoded
by the display speed information decoding means.

In Embodiment 3 the display speed information decoding means has been
described to decode the display speed information object by object.

EMBODIMENT 4

Embodiment 4 is directed to another modification of the VOP decoder
described above in Embodiment 3. The VOP decoder according to
Embodiment 4 has a function of specifying the VOP to be decoded on the
basis of the value of the VOP rate that the decoder assumes.
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~of objects for each VOL as descri bed above. Wil e Enbodi rent 3 enpl oys the
VOP decoder as a systemfor synthesizing a plurality of objects, it is
~also feasible to use only one VOP decoder for a systemthat decodes only
one object to reconstruct an image. As descri bed above, acc g @g
Enbodi ment 3, the image decodi ng device which decodes the P m
encoded froman i nage on an object-by-object basis is prOV|ded wth
di spl ay speed information decodi ng neans for decodi ng display speed
informati on fromthe encoded bit stream and control neans for controlling

t he recddisice dhe (VAP slecodrr offimbodimerntd differsfronb Embodinmyenti enly hesi s .
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h i f t VOP, d d

The. Vo %'é@za@?paaa% 36t VO¥ decadasparimeeonting fo Lmbodionent G inupbidh yi ng t he
21/03 80 bhed¥ ORI et e0Ht tlibaen&tﬁ&lrsslaé zsihfdethbaWH’ Qﬁteél ggth/é]aebéd% sidetdd Ete A

ecoder . assu i nce
di ffers 3 ocziﬁ’rrt}ﬁ Aj%r Sﬁf Pﬂe npnbergiﬁg qﬁProé?q B%ié?d B%':@P‘P of the
header asedéotiors paet; twhich, compaivesca VIOP eate'fiom lthe ﬁ@%h@?ﬂe& aﬂaIyiBiéS f ' h

t. Styr e canfiqur 0 e

header Bt Hhd 8 VOB Pite HnaT ds i wepladdolspy and btBo Ry 4 i n
whi ch tmew(mfoma;l@n 62h e AadctheeVOR beaderandlysisqrant fichas atdoantec oder

i de d
Va Dt o- %@ "%‘32%‘3521“‘“41“?5*‘9?8#4‘ ad R BS R B hinalb Sl ieRation e con
header wﬁﬁ)asm ﬁr‘i’dldaa video infermationdeader analysie part 5% de, and
out put s N@Et th@'(ﬁ)@i'atlﬂﬁ%f%ﬁid @ﬂbé&mé@ﬂw&n%evﬂ%cm@aer THVDP-o-BaI U 55 has

SR WL A ATy RO R P U
anal ysi sapalytisSgart B6xthe MQP ogslect! irformatiohi shetmbedicatsy information
o e R e L B B Wi T
i ndi cat ethe YO8 rateibSanalyeed in tlmaldemmhceémpantmmdgtheovowe resul t
of conpasdtgCg REIWREA at the decoder side. The counter part 60 uses the VOP
select information 62 to determined whether to decode the VOP header
information that follows the VOP start code contained in the input bit
stream.
More specifically, when the VOP rate 68 analyzed in the GOV header
analysis part 55 is 30 planes/sec and the VOP rate assumed at the decoder
side is 15 planes/sec, the VOP select information 62 indicating that every
other VOPs are analyzed is output to the counter part 60 in the VOP header
analysis part 556. The counter part 60 first counts every VOP header input
thereinto by a counter 60a.
Then, based on the count value input thereinto from the counter 60a and
the VOP rate select information 62 from the VOP-to-be-decoded selection
part 59, decision means 60b decides whether the input VOP needs to be
analyzed. When it is decided that the input VOP needs to be analyzed, the
input bit stream is output to the time management information ‘header
~ analysis part 56. When it is decided that the input VOP need not be
- analyzed, the input bit stream is output to the start code analysis part 51.
A concrete example will be described below. When the VOP rate select
information 62 is one that one VOP needs to be analyzed for every three
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"the VOP rate 58 analyzed in the GOV header analysis part 54 and the VOP
rate 61 assuned at the decoder side. The counter part 60 uses the VOP
select information 62 to determ ned whether to decode ' the VOP header
“information that follows the VOP start code contained in tha7iApgl2oda t
stream Mre specifically, when the VOP rate 58 analyzed in the GOV header
anal ysis part 55 is 30 planes/sec and the VOP rate assuned at the decoder

side is 1 n t di catl t every
ot her V@g"’@b% ﬁ?léaﬁgcqﬁlahk@eeé%as E\;@gﬁ%@m&tﬁt\g@?p‘%ﬁdsg Qe a’? Theader
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VOP-t 0- be- ecddsel ti n_ne i de t her
the input L vhiih 488 VP desdden StibodiubRE ek brdrfedibel . “Lop
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the i nput WOB heaibrngd db@cnl@éua Y@ﬁduslsrhwlﬂmmeraade £ Epsboditnaiit PUtint 0 t he
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j udges t haMotdweh{Cﬂxmé@lB dezolier af Ambedirhent 4Wba1® tbet lnsed aott owlyl ire af r om

t he count %[ysﬁﬁﬁ whith xﬁhusﬁeéi udality BPUbjedts bATRISIBI a satehWwhidhhe VOP

need not value fromthe counter 60a is
di vi ded b ﬁ&ge rog{r% né&'&ni 811&8%51; Incidentally, while the VOP

decoder oﬂ&dbwlh%i\tabmva,ashbe&deSmch’dmg ¢o Bamlmdimentl 4 hasugentirol t he
case wher enédngs V@Bmiﬁtxe iprbeidedt iveithi sd@caaheg NEithe lspefcﬁu@/mbaadefor t he

VOP rate igf E rfﬁﬁe%ﬁ@n 8&;(&' ol? ject % fsagfrthésoﬂgétc” bed
previ ousl 15 ere ce Lo ] St a VOL
header and i 88 splay,, pRes lafom 83’:‘% of
decodi ng t‘?l %Féo\;ﬁ?rmeﬁen\mseéclad e i ment
4 can be lﬁbemencandodbwdmgamee;zstfemdeﬂmgsyhﬂ objact et thepdecedingytinfe

obj ect's bupeeified byntle docvdérg time Bpeddfiing@sesyd reconstructs only one
obj ect. As described above, the decoder according to Enbodi nent 4 has

control
EMBODIMENT 5

Embodiment 5 will is directed to another example of the VOP decoder
described above in Embodiment 4. The VOP decoder according to
Embodiment 5 is equipped with a function of specifying a VOP to be
decoded on the basis of: the VOP rate flag indicating whether the object
display speed is fixed or variable; the VOP rate information indicting the
object display speed; externally-set display control information indicating
time information externally set by a user; and a time code.

Since the VOP decoder according to Embodiment 5 differs, as shown in Fig.
16, from Embodiment 3 only in the configuration and operation of a header
analysis part 1005 corresponding to the header analysis part 151 of the
VOP decoder of the latter, a description will be given in this respect alone.

Fig. 17 is a block diagram illustrating the configuration of the header
analysis part 1005 of the VOP decoder part according this embodiment. In
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“nmeans which is provided with: decoding tinme specifying neans for
specifying the tine when to decode an object on the basis of the object
~display information decoded by the display speed information decodi ng
means and the object display speed information preset in the7adggiozio2g

devi ce; and decodi ng neans for decodi ng the object at the decoding tine
specified by the decoding time specifying nmeans. EMBCDI MENT 5 Embodi ment 5

wll is dig.ec o anot her e degcoder . descr.i b bove in
Erbodi mentl i?rrs e mifher Ti@@é%&m@% %V@%aﬁ%ﬁralgsrssp% T8 th
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and opera P]@ﬁ header anal ysi s part 1005 correspondi ng to the header
anal ysi s Mﬂt ihd dpferatrien o‘f@ﬁlsieﬁmziﬂ&m@ht tyipidl béltde@énbéd dePlks ispartodbdei | | be

S o A A GE g i o8 Wi 8E i
accor di ng %t é’ A58 eqﬁ%%’%&‘lﬁ ?Lﬁpgts eq‘tE‘? ner al
1006 denoV42 heager amalymas panhbgswhendhe analpred stanbeode dndicaiemMibito part
1008 a VOPhédddbrhemdelk yegiadygiapart 1006 when ¢he amnadyzed start do&q)imiacatest rol

i nf or mat i §TQL,1fbl6hé GOR Kédderf e s1ar;£hr10ﬂ0177awhbhn&e09ﬂ@1 zé@etmr&oﬁel y, the
exter nal LYﬁ(ﬁ%ﬁtéy 10024 Mttbothé PTHehAPr ‘iilysfipabt wv‘sorvmé u er
of VOPs fr&ﬁ% :ﬁ;ﬁrf% 41% bg" &%?3 9%@% tg‘gtbé Sg’iﬁé% ?ﬂ rat I on
of this ciBbditemeigna |arb®ye@sw b completiond the, amplysis ;sartt%esl

anal yzes MQP beader soalysivparti HH8.i n the i nput encoded VOP bit stream The

3 ?{tSZO\%? ey w&v& eaaed%ﬁayg @5@@5&% 90} BagalC iﬁ .graa' ysis .
anal ysi s n ’Eaﬁﬁ "ﬁ%l dc‘é‘EtérnPe He ‘thB‘a'f amt

header anaut}ﬁslrt@ ﬁ%@ranayzedmeﬁtmm 4ndhe stariscede apalysis pnm Bitand, caw and
to the VOPhdeanertineabusputstdetVAPQRtes8totthe composition part 210 and the

VOP header analysis part 1008 and the VOP rate flag 1010 to the VOP
header analysis part 1008.

The GOV header analysis 1007 analyzes the GOV header contained in the
input bit stream, and outputs the analyzed bit stream to the start code
analysis part 51 and, at the same time, outputs the time code 1011
contained in the analyzed GOV header to the VOP header analysis part
1008.

Fig. 18 is a block diagram illustrating the VOP header analysis part 1008 in
detail. Reference numeral 1012 denotes a VOP-to-be-decoded determining
part (1), which has a counter part 1012a and decision means 1012b.
Reference numeral 1013 denotes a modulo time base analysis part, 1014 a
VOP time increment analysis part, 1015 a VOP-to-be-decoded determining
part (2), and 1016 a VOP-to-be-decoded determining method select part.

Next, the operation of this embodiment will be described. The VOP-to-be-
decoded determining method select part 1016 uses the VOP rate flag 1010
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“anal yzed start code indicates VOP. Incidentally, the bit streamis out put
to the video signal analysis part 153 after conpletion of the analysis in
~the VOP header analysis part 1008. Next, the VO header analysis part 52
anal yzes the VO header, the VOP rate 58 and the VOP rate fl D

contained in the input bit stream and outputs the anal yzea %\It Sstreamto
the start code anal ysis part 51 and, at the sane tinme, out puts t he VOP

rate 58 t t(ﬂg osition part 2 0 and th§§ VOP hea %@3’ part 1008
and the V pramirie, gh qdfetmatlpnep \ide inpag stmnys.@i?art
header andlagsi@1Q dudicated g fxed: speedDvhe AHARrtocmdecaded etermenmgnpamt b| t
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anal yzed ?Qt( 4513 er analysis part 100 Fig s a
bl ock di agram |ng the VOP header analysis part 1008 in detail.
Ref er ence A\damrmtldm mlldbetcgmm 4irvOpf the bese sdwtedhecVOhratenfag g0 (1),
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met hod selasdithedhit stieasn te the deeisivommeane 1018h. 1010 23 17 April 2002 to

det er m neqihe gl?étdeg 6 M 8ind h@lb@ ctn?é vﬁ'} tﬁgpézgg\h@pli s b\écﬁe&?&eﬁ ag

fl
1010 i ndi cates cod g (1)
1012 i s sBeBHs I Q&yﬂ@ﬁ@%ﬁ %Ppemﬂﬂp% g, deciion fapans A UIRBwilhbeycp
rate flag dfe% ¢thdnc zespech ofafirstheadspessnd casesyvchere therexternalbinsgtysi s
part 1013displayicentrel infarvketion JA0Dis providdibagabsslute time ahdtwkereate wher e

the VOP r akternlally-sbd 1displaydteidtir6F itfof % €idnS PEGY -is HIBvidUANhEVOR! eld&@l2a in
t he V@-t%fagﬁﬁ% ed determning part (1) 1012 i'ncrements its count val ue

upon each input of ‘the bit streaminto the VOP header anal ysis part 1006
when t he @PSECQBG code is detected in the start code analysis part 51,

and out pu%stag if $HE (ot ‘{Palué”ﬁ glﬁe ?’ Paja'tg tRebdl f}8 CP’I?)
1012b. Then 0125° and°the time cod1 dé’\cgl;siuof{1 means ? alcula egﬁg‘é’z coded
absolute time that the VOP candidate for decoding has. For example, in the
case where the count value is 4, the VOP rate is 2/sec and the absolute time
is Oh10mOsecOmsec, the absolute time that the VOP candidate for decoding
has is calculated to be 0h10m02secOmsec. If the thus calculated absolute
time of the VOP candidate for decoding and the externally-set display
control information 1009 are equal to each other, it is decided that decoding
needs to be done.

On the other hand, when they are not equal, the absolute time of the next
VOP candidate for decoding is calculated. This is intended to make
comparison between the absolute time of the next VOP candidate for
decoding and the absolute time of the current VOP candidate for decoding
so as to ensure decoding the VOP of the absolute value closer to the
externally-set display control information 1009. The absolute time of the
next VOP candidate for decoding is calculated from the already calculated
absolute time of the current VOP candidate for decoding and the VOP rate
58. When this calculated value is smaller or equal to the
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" needs to be decoded. The operation of the decision nmeans 1012b will be
described in respect of first and second cases where the externally-set
~display control information 1009 is provided as absolute time and where the
external | y-set display control information 1009 is providequgawgﬁ'felect
information. (First Case) Based.on the count value and the fed
thereto fromthe counter part 1012a and the tine code 1011, the decision
nmeans cal cul ates the absolute tine that the VOP candi date for decoding
has. For exanple in the case where the count value is 4, the VOP rate is

2/ sec aratennallyssas display gentrpkindnmmeationctPND dt ie idecidedothatethe nextt hat t he
VoP CaHOVGPt Eaﬁ&fda@@Cﬂﬁ\' Agcodia:

t he thus Cg}Cfa}egIgg %p@%&se%i;idffbguh@\@%gﬁg dat e%@% ﬁg%@?ﬂg' and
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when thgx?@ro not 3@@31 the absolute time of the next VOP candi date for

decodi n TR8Y 05¢®i s is intended to make ' conparison between the
absol ut e Ddcode d)het:hcrem:ﬁo}?@amﬁduhecfef deéddmggiecodi ng and the absolute tine

of the amSsPib s meRE VOB Bafaidie iE° dioiing Itnd iR tBe iyt OB ("¢ VY

i nforlrratc:anﬂldla’wsfor #eeodibg)yl ute time of the next VOP candi date forr(rjgﬁ;)dlvnag
cu

l::mg?dat.e cgﬂegféggvdép%fad dﬁ?ﬂﬂu ﬁﬁw ?ﬁ(ﬂgkﬁ?%&eﬁﬁﬁh&ﬂg l}ate n\/al ue iIs

smal | er ibanddihe |extgm -sat ivsp):@r rontrobinformationl 1(9095@&1&1 us,pwvh;chczsnt rol

| nformatdl&dg tbAR3 extbrasilvisst drdld th opandi date for decoding
- is to be_de coﬂ&ﬁeanr th}‘é1 currgntl}%;%JD &gg%??%%?e for decoding is not

decoded.(®e ﬂ%) cal cul ated val ue exceeds the externally-set display
cont rol Thikdsrtheicase Whére elmldiﬁplijﬂ@pé@d Ix@\bbﬂ&o]l@dtd”toclfe vaPp laec&l@sen.

Decode th& c rrrent \ K andiedrat eB_[} ﬁecoa Eeg de t hi nes‘xte
candi dat® JSEtAAPIRy (8N BFET Y BUEWE petiping, W iepepd,
decodi ng)e:s1mtedhetdp¢1m!ﬁm display axtmdladcerdmgﬂ:ov@Pmdsaarc&ss mal | d| ffer ence
between Nits, Hllobeihtiat ff Rk o¥ss ¥ BoUR6aMbERN" L.oL it Y SURAd Ol R0 1 hat
’ VOP select information indicating the necessity for decoding one for every
three VOPs. In this instance, the decision means 1012b judges that
decoding needs to be done when the count value fed thereto from the
counter part 1012a can be divided by 3 without a remainder and that
decoding need not be done when the count value from the counter part
1012a is divided by 3 with a remainder 1 or 2.
In either of the first and second cases, when it is judged that the VOP
candidate for decoding must be decoded, the decision means outputs a bit
~ stream to the modulo time base analysis part 1013, and to the start code
- analysis part 51 when it is judged that no decoding is necessary. The
modulo time base analysis part 1013 analyzes the modulo time base, and
outputs a bit stream to the VOP time increment analysis part 1014.
The VOP time increment analysis part 1014 analyzes the VOP time
increment, and outputs a bit stream to the video information header
analysis part 57. The video information header analysis part 57 analyzes
the video information header, and outputs a bit stream to the start code
analysis part 51.
Next, a description will be given of the case where the VOP rate ﬂag 1010'
indicates a variable speed. The modulo time base analysis part 1013
analyzes the modulo time base, and outputs a bit stream to the VOP time
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" close to the externally-set display control information 1009. (Second Case)
This is the case where the display speed is controlled at the VOP decoder
~side; for exanple, the user is allowed. to determ ne the display speed or
designate the optinmum di splay speed according to CPU resour ¢gaprifdde, the
operation in this case will be described. Let it be assune that the VOP
select information indicating the necessity for decodi ng one for every
three VOPs, In t |s |nsI an means_ 1012b
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a plurality of objects, simply by analyzing only the VOP start code

contained in the corresponding VOP header information.

Incidentally, when the VOPs contained in the encoded VOP bit stream input
into the VOP decoder are all intra-encoded, the user can specify his desired
VOP in a moment and cause it to be displayed.

As described above, the decoder according to Embodiment 5 is characterized
by control means which controls the image reconstruction by specifying the
display time of the image at each time for decoding on the basis of the
display speed information when the display speed identification information
decoded by the display speed information decoding means indicates a fixed
speed and on the basis of display time information multiplexed for each
image at each time in the case where the display speed identification
information indicates a variable speed.

EMBODIMENT 6
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" set display control information 1009, determ nes whether the VOP candi date
for decoding needs to be decoded. Wien it is determned that the VOP needs
~to be decoded, a bit streamis output to the video information header

anal ysis part 57, and to the start code analysis part 51 whfpp fil do§2 | udged
that no decoding is necessary. The video information header " analysrs part

57 anal yzes the video informati on header, and outputs a bit streamto the

start cod nal.ysi s art. 51. As descri bed abov cC ng, to Errb di ment 5,
oi nce t he Esmo fL 1§ eiecteddosnather examplapbthe X@Qéaa wbed
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onl y the ap B, § e o PRy Pop cBb arnpRet L

i nf or mat i 6pNLTP B’f GEH@HPPWX sab hyckhe weer; and & el Hoe §8d@ncoded VOP bit
stream i Ny 19 iy @ didEraiPdepREne fhé‘h@a&éﬂ ahdlysa- P ddelmbolfneaes ofan
speci fy hig f"ésleh‘i%ve 1‘5,” STndPIRN o ec%E dp 6f Etmlg(?l gferﬁ' ifPe\fg%r iy

descri bed V‘ﬁfﬁ 5‘2 ﬁi;o accor | ngt od| ﬁ Lzed by
control 2 nrﬁdﬁél‘é PR ¥ el ‘fg t he

di spl ay t PRalysis paet 10R% enét QBéwadpﬁﬁnﬁbfswewdl(?{bB @ Q%élp&l%i%’ et he

di spl ay spixen inntthas mneot\ahrm t he d| spl ay speed identification information

oeea anaOR dogdbend gfgé&f{ n%!r%%%%%' i RO P | xed

speed and I on ach
Tage at UHCFAtioR And: e Y SORFRIDEGy I hec DTSR (D

i nf or mat i bheveirtioc ames outpatsi ths! enabr@edi bleB@amemtl@ gmrmo;lpranalmez
Enbodi menpatt 5% atidr thet VOR patentagh @010 xempVOPheader Mklydacpatr10kS ati bed

?Sﬁ\éfl 1)2 Ehd 88 @BiimeD it Ji u\ég%hgwpefat@-%@%w}ﬁgyg@ Eahasdi ﬁ'i%l sﬁ r :t o

[t} or, 2016 Rekbh KA bRy U VIS 4508 Sred %&%ﬁﬁ& %ig g2 % he
VOP rate V'l &ﬂ' ﬁﬁamée’o ee ‘%ﬁ %yﬁg ra ﬁ%’lalf di spl ay
control i#Ht g‘ﬂhﬁt 8handcthe VOR yatge‘iS QR beader analysiy pagt Q)l:&anlil g. 19

is a di agthercampositiongpdrtt Idewten thaalmiyzedp‘d@if’ rate Enfordiation irklicdtest he
present igvgaitidilar d16e be SKamplec ater VOP Fabadiingivatéd diyf VOP fdtem
information "000", "001", "010" and "011" in Table 3).

Fig. 20 is a diagram depicting the VOP header analysis part 1018 in detail.
Reference numeral 1025 denotes a VOP-to-be-decoded determining method
select part, and 1019 a VOP-to-be-decoded determining part (3), which has
a counter part 1919a, a count value decision part 1019b and decision means
1019¢c. Reference numeral 1020 denotes a time information holding part,
1021 a VOP rate information calculation part, 1022 a VOP rate information
holding part, 1023 a modulo time base analysis part, and 1024 a VOP time
increment analysis part.

Based on the VOP rate flag 1010 and the VOP rate 58 input thereinto, the
VOP-to-be-decoded determining method select part 1025 selects the
destination of the input bit stream. More specifically, when the VOP rate
flag 1010 indicates a fixed speed and the VOP rate 58 indicates some fixed
rate value, the VOP-to-be-decoded determining part (3)
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"~ Enbodiment 5 only in the configuration and operation of the VOL header

anal ysis part 1006 and VOP header analysis part 1008, a description wll be
_given in this respect alone. A VOL header analysis part 1017 anal yzes the
VOL header, the VOP rate information and the VOP rate flag1ng{|a20@§d in
the bit streaminput thereinto, and outputs the analyzed bi reamto the
start code analysis part 51 and the VOP rate flag 1010 to a VOP header

anal ysi s Lt .1 e sane tine,_jit o t he VCPrate 8 to the
VoP headeﬂ%éﬁdﬁg f%te?aa@ tﬂ‘idﬁé“%@ﬁnt W saéﬂg%f’\@e g1V mdisttesn
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nf or mat | g a%&sc%réutrs éé okt e St s §
3). Fig. 5pis %aﬂ?“ag’?hfm Cofe \Aﬁieh@a&r@g Hﬁ’atl a r’%n‘id 8 in

det ai | . R@-f@r followingnit rparforne 3he esasme oparatipns ashlesd derdrec}'emmlynmr ng
met hod sd&mbodipeert, 5,aandndﬂé9cmpm’6]PW1ﬁ Berepeacethd det er mi ni ng part (3)

doci oi on @&g%%arg@ggcr %sar roéﬁagl%%%rgrn BRla" of Fhpcte®d Phhke %ﬁr SR on
hol di ng p&gte flagddl oft spend and the VYUPxate P& aeme fixedorateyop

rate infowatd.on hol di ng part 1023 a nodul o time base anal ysis part and

1024 a Wi | £ 1010
1024 a VORI Bl 64, i aﬂﬂyesvmnpque g@ I 5@:[33 g, 10
met hod selATEMSRLE 1 %%ﬁ‘@e‘f ﬁ’éevpd' | WrBPOQ?IéS ream
Mor e specBtart fodg anglyaist n@rtv@b and @ bit| stgeam1 B fadhintet ‘él@,e af@Px}é%ﬁQ%eed and
t he VOP r anelys$s parli t2i1& sarsbiteoutpuesithe edventvedlue  artdthe/biR-dteedm-tdeheded

det er m ni mm%l&ég)dezi%i(%%ﬂ 10R8H)2 ’Fﬂé%o'u%tsﬁélﬁét gécigont bﬁrﬂqul%at i on.

Gusori bec St end 190 Sl S PhE e gUMA F orﬂlerréegrgé
r]r?ﬁ tgg d and

descri bed?h r ot YplyB ppicals anfidet or desand
the VOP rangd dhe gther icaspsart putpiats theebibistream aadnthescanntoyalue doithe
VOP- t 0- bedeeisivtemeadel0d8e.ni ng part (1) 1012. In th| s instance, the

VOP-t 0- be &C n rt it

I RSt T RSk S 155F R nPdad il
and en the 1nput count ue indicates the OP, outputs the
modulo time base to the time information holding part 1020 and to the VOP
rate information calculation part 1021 when the input count value indicates
the second VOP, while at the same time it outputs the bit stream and the
count value to the VOP time increment analysis part 1024.

The VOP time increment analysis part 1024 analyzes the VOP time
increment and, when the input count value indicates the first VOP, outputs
the VOP time increment to the time information holding part 1020 and to
the VOP rate information calculation part 1021 when the input count value
indicates the second VOP, while at the same time it outputs the bit stream
to the video information header analysis part 57. The video information
header analysis part 57 analyzes the video information header, and outputs
the bit stream to the start code analysis part 51.

The time information holding part 1020 holds the modulo time base and the
VOP time increment input thereto. Upon input thereto of the modulo time
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- Enbodi nent 5; so, no description will be repeated. Accordingly, a
description will be given bel ow of the case where the VOP rate flag 1010
~indicates a fixed speed and the VOP rate 58 sone fixed rate value. The
counter part 1019a in the VOP-to-be-decoded determ ning par § Aé&l}" 2(’?9}9
Increnments its count val ue whenever the VOP start code is de¥ ed In the
start code analysis part 51 and a bit streamis fed into the VOP header
anal ysi s E}art 1018, and it outputs the count value_ and _the bitf streamto

the ~counta¢e)and dhei YO time: incrementTfar theirmecond (¥OFethei yOBarate 1019b
out put s t mefobimatimr eealcaladidnhepantuni02h| wead® thereimibul from ntheateme
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1020 and MOP trate/gp the HQPinate calulation giarti 11821 omilbhe tdescdbedibetow in i nput

count val genhéutiomaivith theheaseagherk tHPVORihe icrétient aexpreaded withihput s
the bit sgrgaaeadcyhe count val ue to the VOP tinme increnment analysis part
1024. The_VOP tinme increnent anal ysis part 1024 anal yzes the VOP_tine

i ncr ement Intde aggewhere thepmodudn, i Q/bﬂﬁ% fomthe rats VOR1s 1YYy theVOBut put s
t he VOP t timee imeremrettfor ahe Hirst iV@Piinf"006000"0tthablici the finret infofAatiod t o
the VOP rabgut thefi#sf VOP fal 0uded), the madulolfidle BAG fdrhthe sHR8hd WOPtigval ue

| ndi cat s deaag At IPFtimthid e flonk 6r %ﬁér%e JEEVAP B4t G0 EnB b, S T eam
to the vi r% A na¥5|s *ﬁlf’eﬁq ’i on
header an tilglepéﬂ TIRALON, QBE ?ﬁoﬂl‘éio ofndtd & ﬁc e ]FﬁimSut put s
the bit sPpbyesn she fimeinforniatden abauysthg lwhtlsdw spee Thifemegmerthati on

hol di ng phlne VIQP tohlod decaded exidtd everynd.Soass thatl is,hthe VOP triabe is Réseenment

i nput the(\ehibh ddpeespondy tto VBPahte Bifolmatisnd@o" in MabRS3)L7 Apri } 2002 base
i nf or,mati on

and the Vi ner for_the second, VOP, .the
cal cul ati ga?' e&d%f%i’fﬁaf@héééﬁ ob paliplexgds {}n‘é“ yi ﬂﬁ@% *8f¢ A8Bdi ng
part 102010AQ isprrltiplexede ifoearebe gudgerdtharefrom tratem fixed irate/apindieated,

i ncr enent andrcnhsedqen‘tly stible operation/aR debdribed abovd edrebe icheriedOltr at e based

on them apd GHPY) rate th%fdl\r{gopgr & F0228 hoqgs \{93 VO rate input thereto, and

outputs the VOP rate to the composition part 210. The operation of the
decision means 1019a will be described below in connection with first and
second cases where the externally-set display control information 1009 is
provided as absolute time and where the externally-set display control
information is provided as the VOP rate.

(First Case)

Based on the count value fed thereto from the count value decision part
1019b and the VOP rate provided from the VOP rate information holding
part 1022, the decision means 1019¢ calculates the absolute time that the
VOP candidate for decoding has. When the thus calculated absolute time of
the VOP candidate for decoding and the externally-set display control
information 1009 are equal to each other, it is judged that decoding needs to
be done.
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“information holding part 1022. A concrete exanple of the cal culation of the
VOP rate in the VOP rate calculation part 1021 will be described below in
_connection with the case where the VOP tine increnent is expressed with a
6-bit accuracy. In the case where the nodulo tine base for WF 'f"Ié’oﬁé VOD S
"10", the VOP tinme increnent for the first VOP is "000000" RAt I'S,

tinme inforrratlon about the first VOPis 1.0 sec), the m)dulo tinme base for
the second, V ﬁo and the VOP tinme increnent for the second VOP is

" 100000" g} epéher aad; when; they ang: pofneqluthe phseluge time 1 g next sec)
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external | °°E}il istp beAcaded, ap Vf\f%go 48 at e
(First Ca§@ erethe galculatedevalug exgeeds the externplyset tisrlayue
deci si on pmnﬂrol mﬁ'aﬂhaand 1009, waR ofdhe followimemethads miay béGEhosene

i nf or mat i rt e, decision._neans 1019c cal cul ates the
absol ute ﬁ??f&%ﬁ@%%g t\/@%m aﬂe Fo]xéfe 8‘21&%“ ng has. Wen the thus
cal cul at ededuslel thieendxtEOP cartdida téor cteedd gt Griot dededo the gurredt tVEP
external I yaﬁ@ma@é%y&éeoggfg)[ol i nformati on 1009 are equal to each other,

S JUng t hat decodi ng needs to, be done. 29 17 April 2002 On the ot her
hand whe theeVRS okam absolute timeovhich hasa small iffersnce hebwegnndi dat e
for deco dltngnd ghe aixterrelbuset Thisplayscontrelnodformation K09 shptiis, swhicheisween

t he absol cloge ttd the eitdrhausr@etd\/@ ?%Bﬂtﬁbﬁﬁfoﬂ'ﬁfatidﬂﬁr@ﬁﬁ.ng and the absol ute
time of tt&t curr VOP candi date for decoding so as to ensure decoding

the VOP o ute value closer to the

When the VOP rate derived from the externally-set display control
information 1009 is 2/sec and the VOP rate from the VOP rate information
holding part 1022 is 4/sec, the VOP information indicating the number of
VOPs from which one VOP is selected for decoding becomes information
that every other VOPs need to be decoded. In this instance, the decision
means 1019c judges that the VOP for which the count value input thereto
from the count value decision part 1019b can be divided by 2 without a
remainder is to be decoded, and that the VOP for which the count value
from the count value decision part 1019b is divided by 2 but with a
remainder of 1 is not to be decoded.

In both of the first and second cases, when it is decided that the VOP
candidate for decoding needs to be decoded, the bit stream is output to the
modulo time base analysis part 1013, and when it is decided that no
decoding is needed, the input bit stream is output to the start code analysis
part 51. The modulo time base analysis part 1013 analyzes the modulo
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“externally-set display control information 1009. The absolute tinme of the
next VOP candi date for decoding is calculated fromthe already cal cul ated
_absolute tine of the current VOP candi date for decoding and the VOP rate
58. When this calculated value is smaller or equal to the eﬁ%dggset
di splay control information 1009, it is decided that the nex ndi dat e
for decoding is to be decoded, and the current VOP candi date for decodi ng
is not decoded. Wien the cal cul ated val ue exceeds the externally-set

di splay &bne haise; andowiphtnthicobl, staeamotio theeVOR tioé dncreptemsdanalysisbe
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'S, "uhi onepelViee e Vgl s aiton, s, 2ad ARy SRe Pt SeAR HaPEn 1000,
(Second CH&HY cpfled 1/pprt dle derived fromthe externally-set display
control iARf @dERibe@NaldVe) acdordits %o %ﬂb&&fﬁﬁéﬂ\TGr §fxfcgfﬂh%”?>ift %r&%gﬁhe

I nformat i J) al &S L 7 L 0f tho ing the
nurber -of G %%ﬁ%%%@% by OB i lﬁé@@e %?@thﬁ:%ﬁ%%m:

i nf or mat i 879 YRR setfcinioupatigndg cp ;

t he deci stbefiratand seonst VORgwbenthe VOR ra@Pflagrindivatés & fixedapeedyil ue

i nput  t heietpossible fort bke amenttovepaetfydrini desifedaArOP linl 8bmeoatertetldiovgiied by 2
Wi thout autilaeiondef the VOP&alecsE hndtfie! VAP trage-His f lowd i Kk tdae count
ooty SRV O PSRk A WERLOFT Bty 1AL
when it i 8 RipERlifyokehiects withepse. simnty byanalyzingnly the VAH sty gode
decoded, tertained inthgporeespanding VOR headeninfoomation witdereapsry to npar t
1013, andavbigranytfixed VOP det@. t hat no decoding is needed, the input bit

streami s o _t.he st ode . anal ysi art e, nodul 0. ti base
Shalys s Iﬁﬁﬁgﬁ@ggﬁm%?(’w SRGRRRASE the Stboned OB 1 vs;g%&pgﬁd
out put s tﬁbt%ﬁhe cdesodsr ape traiencoded dheitsex can apesify hisidestred: ¢ he
VOP time VMQP émarmomentianidscaymetit 10be displayeds the VOP tine increnent, and
OU;p;’LS t E&g éEsEri@E&ea%t%bBPu{?h eCIc%HQF 8c+d}ﬁﬂ{5é@& Egrﬂ%cgﬁﬁl%%rt 6 AAltSbterbRY 57
an € Vt)yet(:)onltgolo;aneE}anlsovq'hlcelijl c%htl%qg i¥t'15&|1ge ?gc{ons ruction by specifying the
display time of the image at each time for decoding on the basis of the
display speed information multiplexed for each image at each time in the
case where the display speed identification information decoded by the
display speed information decoding means indicates a fixed speed and the
fixed speed is a value not represented by the display speed information.

EMBODIMENT 7

Embodiment 7 is directed to another example of the VOP encoder described
previously in Embodiment 1. The VOP encoder of Embodiment 7 has a
function of adding, for each VOL, the time code that defines the absolute
display time of each VOP contained in the VOL concerned.

The time code mentioned herein is time information disclosed in IEC
standard publication 461 for "time and control codes for video tape
recorders”, which is information that defines the display time of an image
at
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“anal yzes the video information header, and outputs the bit streamto the
start code analysis part 51. As described above, according to Enbodi nent
.since the bit streamwith the encoded VOP rate flag and VOP rate is
mul ti pl exed onto the VOL |ayer, and since the VOP rate infﬁr@ﬁb\%‘zis
calculated fromthe absolute tinmes of the first and second VOPS e

VOP rate flag indicates a fixed speed, it 1is possible for the user to

n the
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- specify his desired VOP in a noment through wutilization of the VOP rate .
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eader multiplexing part 2 multiplexes on the input bit stream the
VOL header information and a time code 18 forming the basis for time
management, and outputs the bit stream to the GOV header multiplexing
selection part 3. '
The GOV header multiplexing selection part 3 determines the destination of
the input bit stream from the VOL header multiplexing part 2 on the basis
of the GOV multiplexing information 6 indicating whether to perform the
multiplexing of the GOV header. When the GOV multiplexing information
6 indicates that no multiplexing of the GOV header is performed, the bit
stream is output to the VOP header multiplexing part 5, whereas when the
GOV multiplexing information 6 indicates thati the multiplexing of the GOV
header is performed, the bit stream is output to the GOV header -
multiplexing part 4. In this instance, the GOV header multiplexing part 4
multiplexes the GOV header information on the bit stream fed from the
GOV header multiplexing selection part 8, and outputs the bit stream to the
VOP header multiplexing part 5. '
The VOP header multiplexing part 5 multiplexes the VOP start code, the
time management information header and the video information header
-onto the input bit stream, and outputs it to the video signal multiplexing
part 126 (see Fig. 3).
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~video editor, the addition of this information to each franme nmakes it
possible to access a desired frame sinply by designating the value of the
~time code. Since the VOP. encoder of Enbodinent 7 differs fromthe encoder
of Enbodinment 1 only in the configuration and operation of 1 agrifgmder

mul tipl exing part 124, a description will be given in this respect alone.
Fig. 21 is a bl ock diagramillustrating the conflguratlon of the header

mul tipl eX| art of .t he VOP. en t acco o .Enbodi 7 ,0f the
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(see ::l g. ltBé slaﬁié afreow@bl%gman%msbmm obtaihdleoper ations of the video
t t .
stgnal miyy aeSGé(rllbegd a%rove, tﬁe ai?mage encoding device of Embodiment 7 which
encodes images on the object-by-object basis is provided with absolute time
multiplexing means by which information representing the absolute time of
each object is multiplexed onto an encoded image signal.

EMBODIMENT 8

Embodiment 8 will be described in connection with a system which a
plurality of VOP decoders each of which decodes and outputs a time code
from the VOL header in the encoded bit stream and synthesizes a plurality
of decoded objects into an image.

A description will be given first of the configuration and operation of the
VOP decoder in Embodiment 8. The internal configuration of the VOP
decoder in Embodiment 8 is depicted in Fig. 23. Since this decoder differs
from the VOP decoder of Embodiment 2 only in the configuration and
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"the parts followng it are the same as described above. As described above,
according to Enbodinent 7, since the tinme code is nultiplexed onto the VOL
“header which is always encoded in MPEG 4, it is possible to forma bit
stream which permts the creation of a pictorial inmge COWP/OR&ﬁ'zB{) a
plurality of objects on the basis of the tinme code. Mreover, T I'Nn %e case
of performng edits while decoding the encoded bit stream according to
Enbodi ment -7 by a conmercial object-by-object video editor, a VOP at an
arbitrary tine of objects can freely be accessed randomy at all tines.
These ef éparasioprafis Headeranalyeis pdrs 302 hidescriptiomwill by gives below in
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\%Ef[ aih nabtle gi%sstplmnrﬁobﬂrb mheadémen%]yaﬂﬁpm@% iwlgert! €lvé @aa@jzgamgt Lnent 7

| C enc . (o) { - 0Bl ect I r,ovi deq w
absol ut e@qﬁ@%ﬁ?@@% ﬂgemgg%‘%ﬁ%ﬁ"ahsﬁsrﬂﬁﬁjéﬁ gﬁeget&e 8y the
absol ut estartreodé indivabes Q@b to shenOVpheader annlysis part dded/ Hemmglge si gnal .
EVBCODI ' 8 I [ ' ' ' stem
which o ShplyeTRRTRaL idaliates BOVIE (s VD RIAGEE AAMYMY Bt 821N
‘code frWE\ePWiemﬂW podenndicates VOB tIncidentallynapey sompletien a
pl ural i t yf thef aﬂﬂ{_@ﬁ% e VOPShédtie? aHalysiBPart H5I688€ bitte&im'ts !o‘ut%ﬁn%gi ven

in

8. The'i HEPRAR kMY Fide ERALARaREowast 188coder i n Enbodiment 8 1o
depi ct edThe VOdhedtier dalysist part 5i2 amedyzedi theeVs hdademdoheaivieR iecksler of
header ”Ei@isﬁi?'%aﬁhé%%f QUL Bie RBRBEA Biscstye D bo, SRS AR oBgg o '
respect ahalysis part héaddheaWllly bieademanabtds past B0 analyzes dhed¥€di ng
header information in the input bit stream, and outputs the analyzed bit
stream to the start code analysis part 61. In this case, the time code 64
contained in the VOL header information is decoded and output. The GOV
header analysis part 54 analyzes the GOV header information in the input
bit stream, and outputs the analyzed bit stream to the start code analysis
part 51. The VOP header analysis part 55 analyzes the VOP header
information in the input bit stream, and outputs the analyzed bit stream via
the start code analysis 51 to the video signal analysis part 153.
With the VOP decoder of the above configuration and operation, it is
possible to output, for each VOL, the absolute display time of each VOP
contained therein. In Fig. 25 there is depicted a system which uses this
information to synthesize a plurality of objects.
In Fig. 25, reference numeral 400 denotes an encoded VOP bit stream a, 401
‘an encoded VOP bit stream b, 402 an encoded bit stream c, 403 a VOP
decoder part' for decoding the encoded VOP bit stream 2400, 403b a VOP
decoder part for decoding the encoded VOP bit stream b401, 403¢c a VOP
decoder part for decoding the encoded VOP bit stream c402, 404 a decoded
object image c, 405 a decoded object image b, 406 a decoded object image c,
407 a time code a, 408 a time code b, 409 a time code ¢, 410 a composition
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~and outputting the time code in the VOL header. Fig. 24 illustrates the

i nternal configuration of the header analysis part 302. In Fig. 24,
.reference nuneral 303 denotes a VOL header analysis part. The start code
anal ysis part 51 analyzes the start code contained in the 1hgguH ngoded
-VOP bit stream 150. The start code analysis part outputs t %1? reamto
the VO header analysis part 52 when the anal yzed start code indicates VO
to the VOL header analysis part 303 when the anal yzed start code indicates
VOL, to the GOV header analysis part 54 when the analyzed start code
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*Agsume that 01:00:10 is decoded as the time code of the first VOP of the

decoded object image b405.

* Assume that 01:01:00 is decoded as the time code of the first VOP of the

decoded object image c406. |

Assuming that the time code of the first image frame of the decoded image

411 defined in the composition part 410 is 01:00:00, the decoded object

image a404 is mapped into the first frame of the decoded image 411, the

decoded object image b405 is mapped 10 seconds after the first frame of the

decoded image 411, and the decoded object image c406 is mapped one

minute after the first frame of the decoded image 411; thus, an object of

displaying the decoded objects can be performed. By this, it is possible to

display a pictorial image with a plurality of video objects synthesized in the

image frames in correspondence to the reference absolute times.

As described above, by using the VOP decoder which decodes the encoded

bit stream having the time code encoded in the GOV layer, a system which

synthesizes a plurality of object into a reconstructed image can be

implemented with a simple structure.
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" part, and 411 a decoded inmage. Wiat is intended to nmean by the decoded
object image is an inmage obtained by conbining the decoded shape data 156
_and the correspondi ng decoded texture data 162 for each of VOPs and then
i ntegrating such conbi ned pieces of data for each group of Y@Rpri(dop2
exanple, GOV or VOL). The encoded VOP bit stream a400 to the encoded VOP
bit stream c402 are decoded by the VOP decoder parts 403a to 403c
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can be inplenented with a sinple structure.

EMBODIMENT 9

Embodiment 9 will be described in connection with an improved modulo
time base encoding method and a VOP encoder therefor which are used to
represent the modulo time base (corresponding to first time information)
and the VOP time increment (corresponding to second time information)
which are now used in MPEG-4.

A description will be given first of the method for representing the modulo
time base 20 in MPEG-4.

As described previously in Embodiment 1, the value of the modulo time
base is information that indicates what number of seconds will pass until
the VOP concerned is displayed after a certain reference time as shown in
Fig. 5, and the information expresses the number of seconds in terms of the
number of bits of the value "1." The end of the data is clearly indicated by
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" 35 17 April 2002 The tine code may al so be encoded for each VOL at the

i mage encodi ng device side as depicted in Fig. 26. In this case, it is

_possible, at the imge decoding device side, to decode the tinme code
encoded for each VOL and synthesize a plurality of objects lﬁ@ 2 VCL as

descri bed above. It is also possible to configure such a v AR

shown in Fig. 27 in which an encoded bit streamwth the VOP rate

mul tipl exed thereon are input into the VOL header, together with the tine

code. In this instance, since the absolute dlsplay time of the first VOP
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t b S
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and t he thep mdtmﬂmng(mtr Y OB ensodexs desaritieds so famizon)
whi ch ar@ed&%tibﬁfﬂmlbe"f&ﬁﬁeﬂ on thif Qf hlﬁﬂé)n will be given first of the

o evi ousHie. PR IERRERtAA the ttefil ¢ ?aﬁsyr%ﬁoﬁ% tho bender mudtivlemiag pare -
i nf or mat 123_:1 mh_Embaduiment&Qf\hhe presért invemiewndRefdrbheed augnaralig0o t he VOP
and the. fodel e VO BEadis ShudpRSARE hat ¥ EREIRATR AlafABiEodtt.  hunper
of bits 20 atmeduyle time'biase, 2ha shiftedfmodelodime hasec 22 aml informatian &it by
indicating a repeat count, and 501 a modulo time base multiplexing part.
Next, the operation of this embodiment will be described. The bit stream
with the VO header information multiplexed thereon in the VO header
multiplexing part 1 is input into the VOL header multiplexing part 2. The
VOL header multiplexing part 2 multiplexes the VOL header information
‘onto the input bit stream, and outputs the multiplexed bit stream to the
GOV header multiplexing selection part 3. :
The GOV header multiplexing selection part 3 determines the destination of
the bit stream from the VOL header multiplexing part 2 on the basis of the
GOV multiplexing information 6 indicating whether to perform
multiplexing of the GOV header.  When the GOV multiplexing information
6 indicates that no multiplexing of the GOV header is performed, the bit
stream is output to the VOP header multiplexing pazt 5, whereas when the
- GOV multiplexing information 6 indicates that the multiplexing of the GOV
~header is performed, the bit stream is output to the GOV multiplexing part
4. In this case, the GOV header multiplexing part 4 multiplexes the GOV
header information onto the bit stream from the GOV header multiplexing
selection part 3, and outputs the multiplexed bit stream to the VOP header
multiplexing part 5. ' '
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© 36 17 April 2002 adding the value "0." That is, when the display is
provided after 5 seconds, the information becones "111110." Wth this
~met hod, when the reference tine does not change at all, the amount of
i nformati on of the nodulo time base increases infinitely. ﬁtréfﬁ'r'? @;t, -
MPEG 4 defines the reference tine by the tine code that is t g xed
onto the GOV header, but since the GOV header is a option, the GOV header
need not al ways be encoded under MPEG 4 prescriptions. That is, there is a
fear that the value of the nodulo tinme base becones longer limtlessly
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i ndi catin e':#g{i to perform, Tg”t‘l gl_em nghgg t he eader. Wien the GOV
mul ti pl eRPTReF o RithaOrAF 2evarighle it dength that sxpresses the ghift-repeatsoy
header | eovrbyos rariabldledgth coder eam i s output to the VOP header
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shifted modulo time base 21 is "10." If expressed by a fixed-length two bits,
the information bit 22 indicating the shift-repeat count is "10."
The modulo time base multiplexing part 501 in the VOP header
multiplexing part 500 multiplexes onto the bit stream from the VOP start
code multiplexing part 8 the shifted modulo time base 21 and the
information bit 22 indicating the shift-repeat count, and outputs the
multiplexed bit stream to the VOP time increment multiplexing part 10.
The VOP time increment multiplexing part 10 multiplexes the VOP time
increment onto the bit stream from the modulo time base multiplexing part
10, and outputs the multiplexed bit stream to the video information header
multiplexing part 11. The video information header multiplexing part 11
multiplexes the video information header onto the bit stream from the VOP
time increment multiplexing part 10, and outputs the multiplexed bit
stream to the video signal multiplexing part 26.
As described above, according to Embodiment 9, the modulo time base is
expressed by two kinds of information bits (the shifted modulo time base
and the information bit indicating the shift-repeat count), and these two

kinds of information bits are multiplexed instead of multiplexing the
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~selection part 3, and outputs the nmultiplexed bit streamto the VOP header
mul tiplexing part 5. 37 17 April 2002 The VOP start code nultipl exi ng part
.8 in the VOP header nultiplexing part 500 nmultiplexes the VOP start code
onto the input bit stream and outputs the multiplexed bi t13fﬁr??ﬂﬁﬁ° t he -
nodul o tine base multiplexing part 501. The bit |ength cal part 19
in the VOP header nmultiplexing part 500 conpares the bit |length of the
nodul o tine base 20 and a present positive threshold value; when the bit

| ength of the nmodulo time base 20 is |onger than the threshold value, the
nodul o tiadulsatimebasesexpressed asfuredcniberk in MPEG¢ atrpresentst hende, itie
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concre e e 0 e. oper ati on e i.on par

wi | @?L‘B&W iBAgy @Y eaeh g‘ﬁ%‘%é’é‘a the pﬁ}egg HS | Basisofirs 4, if
-t he rrminieamfonmathan deﬁ&mg thd tilid iritbiOal béﬂmeﬂtﬁetrefmé t@grdnd s two
and t he l.Q 4t f.rex e

fixed-| engt BHE% gﬁ?é’a%d %Pﬁﬁ %??ré%?%ﬁnb&et%lﬂﬂg trk‘g @3&%3' 9%% “?ﬁ%lfﬁ - repeat
count i shigher acmmcmbandhatrﬁ thedome definsdeby the Biast tm infortasiorOP header
mul tipl el P4h3hdagadd p{oﬁ?ﬁﬁ%%? RhOHRS thb ltirhb 26h ol St art

code nul tipl exing part o tinme base:

i nf or rratmsﬁns.mwsphaheﬁrﬁh&%yl@ﬁml% B¥ senyersian l%mdi bi Jemgthy he

nul ti pl exedl vbhén Sﬂhéebitl Ie@gtli&)f\/ﬁé tﬁrﬁe thﬂ@rﬁﬁ'&ﬂhaﬁﬁht isPldngeRotlpd ta 10.  The
VOP tine | errent tlﬁ]%hem ng mul ti Iexe ﬂ}q time |ncrement
onto thep"'& %tﬁlé’:?ﬂ\ Pl FRIYS Aol rﬁ?rb%?é’é? S5t palie i and

out put s repeated until ke bitblength beeamem shorterithan the\ @et valuey raride@ldﬂie

mul 11 pl SRS s, e mullr detie shifgiTRodiag PREF InTuhib AT Sl N p
time i ncandrbhe bifiatring @bzaange%hv thqmep%tmtdowoi)thesbnt isbifnaire iepiceded bi t

streamto the video signal nultiplexing part 26.
EMBODIMENT 10

Embodiment 10 is directed to a VOP decoder which decodes the modulo
time base information multiplexed onto the encoded bit stream in the
modulo time base multiplexing part described above in Embodiment 9 and
uses the decoded information and the VOP time increment to define the
- display time of each VOP. _ _ :

Since Embodiment 10 differs from the VOP decoders described so far only
in the configuration and operation of the header analysis part 151, a
description will be given in this respect alone.

Fig. 29 illustrates the internal configuration of the header analysm part 151
in Embodiment 10 of the present invention. Reference numeral 502
denotes a VOP header analysis part, 65 a modulo time base analysis part,
66 a VOP time increment analysis part, 67 a modulo time base calculation
part, 69 a shifted modulo time base, and 70 an mformatlon bit indicating a
shift-repeat count. : :

Next, the operation of this embodiment will be described. The start code
analysis part 51 analyzes the start code contained in an encoded bit stream
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" As described above, according to Enbodi ment 9, the nodulo tine base is
expressed by two kinds of information bits (the shifted nodulo tine base
~and the information bit indicating the shift-repeat count), and these two
kinds of information bits are multiplexed instead of nulti %Iéél Egoé?e 38 17
April 2002 nodul o tine base expressed as prescribed. in M Pr esent;
hence, it 1is possible to suppress the anount of information generated as
conpared with the nmethod according to MPEG 4.- As described above, the

i mmge encodi ng devi ce of Enbodi mrent 9 which encodes inmages on the

obj ect - li;ambgenulthdsxead theneon\ihecirpritishiftedemodwloctimet base 69 @amd tle neans

whi ch f t
each | it i 70 BRHbSng He) btk kelfbar bolehuld BRofieelthd BT, O
t he ti netreamripd tM Qad@rraeraéymmrt |5agvhm| the noalyzed start code and

second '1§E8ﬁ£ﬁhb&'i‘n‘i!ﬁ£'\’0%a&ﬁﬁ tgltﬁswuueqae]pﬁahmt HlyRis BhASS wHEHREY than:

Irst tinme

that of th
~ corr espdihft K@e‘{rgt%f&cwréﬁ ’f‘Pe‘:OQtI%nQd A the X%heéﬂebr@oﬁhmﬁoﬁhﬁsdmpr esses
the firsindly aa mow&mm the £04ly26& RArt Béde 3 RbhtdiABA! ik th@f@owen the

bit | engt h |nformat |slon er redet er m ned
set val r’btlot ??h?{)?t hea s"d’tﬂ"&?’ﬁg}’ h‘@hgﬁttg gfn@quegl ste tagheedet® unti |
tEe bi t doﬁngtdeghactdmeh ¥OPhhedder, ahdntotthe viddéo nglnﬁk]?.nalﬁlﬁpai'hﬁ53 s Eil mﬁ
the nu [ S at an t he
bit st ;prg Oio]t)au e e% Eﬂé %ﬁﬁyg&gtsftﬁﬂ% cé’gg i§ ﬁgngaflf‘e‘g hi% ¢ ?‘ﬁ
ENVBODI orngatiem.o dThe npemitmms of thectideo signal WbRlyiis pdet andithe pdrtsodes t he
nodul o g@,gﬁ)%e ene‘lﬁr &4 @H&ﬁb@&ﬁ @%. onto the encoded bit streamin
bR e R P o,

t he ase t| p ng par scri bed above in Enbodi nent 9 and

uses t he h@mﬂédo m@bm analysisiparictd/opthe VOR headeranalysisipdrtfi®2 he
di spl ay dndipzéy tBaCshidel nmIdil6 ﬁ-ﬁi@?%‘aﬁ@n@9 %(ﬂ'th@eﬁﬁ'ofﬁﬁ'ﬁo?p%hv% decoders

anal yo Sngiatgthe shiftzepealoear whtamed i $06 thh streesn ded feom teone. Fi g.
29 il usitaet esdd haalysiepast 5tpahdooutpiutonheishifted aodalo ﬁmé b&bé 6%art 151
VOP headti® e, tofofinait BiESHF Mo hUAR' ond uniBErepoRh Zoynt B8 e module s Voo
ti me i nctimedasezaddul atlgnmrt 676Hndathmbulsdoream1§o tthe & Itr_mb ancrement :

analysis part 66.

The modulo time base calculation part 67 calculates the modulo time base

from the shifted modulo time base 69 and the information bit 70 indicating

the shift-repeat count, and outputs it to the composition part 210. More |

specifically, the value of the modulo time base is restored by reversing the

procedure described previously with reference to Embodiment 9. In the

case where a preset positive threshold value (The decoder side also required

to set exactly the same value as the threshold value described in respect of

the encoder of Embodiment 9.) and the shifted modulo time base 69 is "10"

and the information bit 70 indicating the shift-repeat count is "10,"

"1111111110" with "11111111" added to the high-order bit of "10" is the

restored value of the modulo time base. The thus obtained restored value

of the modulo time base is used to define the display time of the VOP

concerned, togethef with the VOP time increment information.

The VOP time increment analysis part 66 analyzes the VOP time increment

contained in the bit stream fed from the modulo time base analysis part 65,

and outputs the analyzed bit stream to the video information header

émalysis part 57. The video information header analysis part 57 analyzes

the video information header contained in the bit stream fed from the VOP
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part, 69 a shifted nodulo tine base, and 70 an information bit indicating a
shift-repeat count. Next, the operation of this enbodinent will be
. described. The start code analysis part 51 analyzes the start code
contained in an encoded bit stream 39 17 April 2002 having WJA‘% ilghgéed
thereon the input shifted nodulo tine base 69 and the infor d it 70
I ndicating the shift-repeat count, and outputs the bit stream 152 to the
VO header analysis part 52 when the anal yzed start code 1is contained in
the VO header, to the VOL header analysis part 53 when the analyzed start
code is limeincremenhanalysigparitfiand eutpute timennliaedrbit streaps tothert 54
when theviﬂ@é'si/g?lﬁﬂaﬂ%éisfﬁ‘ilﬁlﬁé. contained in the GO¥ header, to the VOP
header anpal.ysis é)(g\r% 5 K/n n é&uer&ﬁl ﬁz d start .code.is contained in the
VOP head@f deggribachabeye, $he dgcaderofi ki a&smgt bAis canfigyredeto qalelata) when
- the atnal ﬁfeedmﬂﬁﬂéh ttix_ﬁgctﬁsesfreﬁxptlae mi% md@f@ft 1‘{@’rdxﬁtﬁﬁi6n bﬂ§ qm?tsf’fmed Th?‘t
oper ati ons ,0 e yideo s al. anal ysi s .part .an e rts ol l ow ng i
are the @QH'HE% l%\s(’&s?tferﬂi ggeflﬁqrqﬁoﬁ‘rﬂga@tmg’r@%é F4RPYLCQURRi t 65 in
thg- VhOD hewacit ; j iapaésigl_esto%mlyﬁg_ﬁhe b_ftaﬂtyéagﬁ delﬁ_@z}:ibb&flawi inEbedimeRt basg 69
ana the r.natl on_ Dbl t I nadl catkl.ng the.shifft- count .contalined In
The bit L oBURRMAY % SpialaramOpnf B igrmAtin grRetstPd thah that HUEBA: o « he
shift ed emabded reprasebsation presoxibadim MEEG#Hht i on bit 70 indicating the
shift-re h i . ca ' 67.,and the bit
stream t-‘g‘st e(g%@g%at%?r%&ei’ ?g(%ggrr%%?e %lhgraﬁlagslﬁgr#:gé&ﬁq‘ﬁgn %I%EPOW_I base
cal cul at fefedgare by 7stzeamyvitheimages epgedesl enrihepekiect-by ohjedidasis is ed
modul o t h#5vidas ewith: abidnd Ninforhtiva! i qodide BehRs| %ﬁi&l’i‘gdeéJ&F,s haef t-repeat
count, an ou%guts |é Lo b;%eéﬁo&posmlon part, 210. Mdre, specitically, the
val ue of IMpEmaRgH defining sRlay lime of a1, image at pgchnime, ogcthair e
descri beabjpétgabyebﬁdcy b#s}i%} ﬁefﬁmmgﬁdfmﬁaﬁdeﬂi defihi ; n%l the tikife iﬁgéwall\fher e a
preset pgsitive.thresho al ue e decqder,.side al so requjpred .to set .
xact!y PRtk ie ERESE Ve Bnlilie AISTAT ibactnd bterd dikBiasian’ o ' ¢ ne
encoder définingbthe wesgla. fimensvitihen hiighidre dcemaiey othamthhtiof the tismeé 10" and
the info ' [ Qs i0di Gatel . i fof - ks 10, "
"1111111 ,%ﬁé‘gms?'ﬁh%ﬂ’%f fﬁ%ﬁﬁ%ﬁgﬁﬁ{;ﬁ at%r?ei% 5‘ﬁB§$§8f‘%§p{’n%$‘g %bea‘fbs t he
r est or edtimg; @adodecodingrand|synthesizingsmeans dor deeodingthadaput encedetl val ue
of the npARLO sighii® dAfle bbjetdY-dlfetlchadls e sphtH¥sink| thes® debbded/OP

image signals. The time information decoding means the time information

encoding means expresses the first time information by conversion into a bit

length, and when the bit length of the decodes, as encoded data of the ﬁrst;

time information, a bit string derived from the bit-shift repeat count and the

repeated bit shift and decodes the first time information by adding the bit

string with code of a length of the predetermined set value by the bit-shift

repeat count, and the decoding and synthesizing means synthesizes the

decoded image signal on the basis of the first and second time information

decoded by the time information decoding means. '

EMBODIMENT 11

Embodiment 11 will be described in connection with another improved
modulo time base encoding method and a VOP encoder therefor which are
used to represent the modulo time base and the VOP time increment which
are now used in MPEG-4. .

Since Embodiment 11 differs from the VOP encoders described so far only in
the configuration and operation of the header multiplexing part 124, a
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- concerned, together with the VOP time ingrenent information. The VOP tine

I ncrenment anal ysis part 66 anal yzes the VOP tinme increnent contained in

.the bit streamfed fromthe nodulo tine base analysis part 65, and outputs
the anal yzed bit streamto the video information header anﬁlxﬁh%wrt 57.

The video informati on header analysis part 57 analyzes the Vi

I nformati on header contained in the bit streamfed fromthe VOP 40 17 April
2002 tinme increment analysis part 66, and outputs the anal yzed bit stream

to the video signal analysis part 153. As described above, the decoder of
Enbodi medesctiption widhbé giveadin this abspachitadond.ne. nodul o ti me base fromthe

|t or math 8150 AR (48 el AR Fof Mo Radd RIGBRG TP ReleT,

anal yze %llbl mbpduaﬁnﬂeldcn&ﬁfarqmeenumer i denotes 12 WPC thdm‘ a
IR ARl rﬂgtéqﬁome*'l%&% 5 lg %%522 the i mage di spl ay

represent a ﬂp{gscrl bed I n IVPE
devi ce dPOE\‘rlg’o nPase) ERMCEN mleE%’c'fes Fa *bl PREEMIMPARLO; ﬁﬂgés &9¢coded on
the obj aam@yle prértbaﬁdSZGleﬂéﬁﬂchﬂodﬁlbfhmb'H&%el nformation decoding

At oach | i )RRt h Ry VAR Realle mulsiblaring,

at eac
def i ni ngparloe503 meulitiplexesathe BHDR/esiart Beds @hnto &h@elﬁputﬁ‘bﬂrﬁirém dm’ilﬂ ay tine

Than' ¢ naitpiet RhETylfolcHBls, Bl Byl % the iRl ibafla oFog e | mrge

correspandlfmglexmgénart 28.i ne; and decodi ng and synt hesi zi- ng rreans for

decodi NOTRY nddill BB holdERE Il 35 (A"t TP REHER Y Bftk fEkidhpS! s and

synthe3|2|ng t e signhals odi ng
nmeans t Heart |hﬁ 6? rﬁel Unluee@é ddienmadida stimepbese cof the immediatelye
i nfor rratpfem&uslyt QRYEd&d quPnaﬁdaafemt mdcﬁﬂatthlmeanﬂséfvef Rhé h&:ﬁb&dbsltg»gtspr fﬂ;]g

e e g STRSEY P B Sl b o Moot e o o
decodes VOP toi beséndoded is nfrattentindheiyodulldi i et Baelhdldirkg partg Wi th code of a
t he decorh EREEE FoILIE RS badh ESnethblpRie 23cin Hhe FBE hedl <1 gnal
on the bmsﬂﬂpbﬂunglpaﬂ pE38 calaulatesom bitt string of d)hemhﬂ'erencddmmmdnmhet he tine
| nf or mat ;,8AulF Gk " 888 256 theVaaddihely L preceding encoded VOP input

thereinto from the modulo time base holding part 23 and the modulo time

base of the VOP to be decoded, then calculates the difference modulo time

base 26 based on the number of bits "1" contained in the calculated

difference bit string, and outputs it to the difference modulo time base

multiplexing part 25. B

Now, a concrete example of the generation of the difference modulo time

base will be described. |

In the case where the modulo time base of the immediately previously

encoded VOP is "11110" (decimal numeral: 30) and the modulo time base of

the VOP to be encoded is "111110" (decimal numeral: 62), the difference bit

string becomes "100000" (decimal numeral: 32). Then, the number of bits

"1" contained in the thus calculated difference bit string "100000" is one.

In the case of calculating the difference modulo time base by such a

conversion table as Table 2, the difference modulo time base corresponding

to one bit "1" is "10," and consequently;, "10" is output as the difference

modulo time base. Table 2 is an example of the conversion table, and other

conversion tables may also be defined.

Also it is possible to obtain the difference modulo time base simply by
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- Enbodi ment 11 will be described in connection with another inproved nodulo
ti me base encodi ng nethod and a VOP encoder therefor which are wused to
_represent the nodulo tine base and the VOP tine increnent which are now
used in MPEG 4. Since Enbodi nent 11 differs fromthe VOP enéqgeri &%scribed
so far only in the configuration and operation of the headdr P | exi ng
part 124, a 41 17 April 2002 description will be given in this respect
alone. Fig. 30 illustrates the internal configuration of the header
mul tiplexing part 124 in Enbodiment 11. Reference nuneral 503 denotes a
VOP headmaking|a icompédrigpmaf thit Jengthedldne.t i Rer lexample) dnnthepabbye 24 a

di f f d : i i odul 0 ti
pase. | miTIaP e Biﬁﬁeﬂgﬁfnq G058 TubRel e Basd 6 the" BERAREY Uy ™
start copreviensly ﬁrn&sz&w% Pris$ and the bittengthnf theumodpie timeybagaiof 503

nul tipl egifes AR t¥CBe SéridodedORe 60 RherdfbyR, | ' RMlue Rift 1Sis! SKRInE Gs PHE PUt S the
mul tiplexed bit streamto heeﬂlfferenc m)dulgfptlme" base rrul_tlpnt'axmg
part 25. ECRT Ul DY USHRE E%’sse" Ye @SR SHRgtitutesfor thejmupapemebbits "1

mul ti pl exdnitginadeiil tHiffurbelee bitastriaktien Tabld1g, tHYIGHFrbhoE nidduto fimd he
I mredi atﬁl aprﬁw ousl| gncoded_VCP, and after nodulo tine base of the
I mredi at q%zc np %8@*‘?%9 ncoded VOP is output therefrom the nodulo tine

base of The difféferice inedealx tiee base wultiploxing past 85dul thd VOP haadep ol di ng

part. Th - : I I tin rt..24 4nt VOP header

mul ti pl e%u#gli’%g{ﬁg%&mcggﬁcrﬁflytl@‘saxgég% g'gﬁ?erire g° 5?04)@8 ta*n‘efléqsgngé oB@D\Neen t he

nodul o t theelnpudcbibfstremmi mnddouimity the coultiplpxed duiti stirea®® torghet VORher ei nt o

fromt hetimdmcpeﬁgﬁgnp@%ppl‘gﬂb%i%q@rt 23 and the nodulo tine base of the
ate

VOP to brf de&gﬁg, t hen cal cu mé@_t he difference nodulo_tinme base 26
based onlhfe time,fingrement - multiplexing part Htd s dheatVAP deader ence bit
ot 35, B R DR o I BAEe Modul o
par : W, concrgte . .

time badEegmy ’%d ORfe ﬁ%gg?enmc@%&@e PénFﬂéPQlﬁﬁB’cﬂ Paxt 2R ante of the
i medi at etpups ethieounujtiplexedddit \é¥ean ﬁ&%'ﬁﬂ@lﬁ?ﬂﬂf@imﬂ&iﬁﬁr dkadeP) and

t he m)duh%} i’%@@?ﬂ?é}et he VOP to be encoded is "111110" (deci nal

nuner al : ) nce bit
- As described above, the encoder according to Embodiment 11 is adapted to

express the modulo time base as the difference modulo time base and
multiplex the difference modulo time base instead of encoding the modulo
time base in the form presently prescribed in MPEG-4; hence, the amount of
information generated can be made smaller than in the case of using the
method prescribed in MPEG-4.

As described above, the image encoding device of Embodiment 11 which
encodes images on the object-by-object basis is provided with time
information encoding means which encodes, as information defining the
display time of an image at each time on the object-by-object basis, first
time information defining the time interval between the reference time and
the display time and second information defining the display time with a
higher accuracy than by the first time information and the image
corresponding to each time; the time information encoding means has first
time information holding means for holding the first time information
encoded for the image at the immediately preceding time, and calculates a
bit string of the difference between the first time information of the image
to be encoded and the first time information of the image at the immediate
preceding time provided from the first time information holding means, and
encodes the difference bit string as the first time information of the image to

D
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" string beconmes "100000" (decimal numeral: 32). Then, the nunber of bits

"1" contained in the thus calculated difference bit string "100000" is one.
.In the case of calculating the difference nodulo tinme base by such a
conversion table as Table 2, the difference nodulo tine baﬁguﬁﬁngsﬁ?onding
to one bit "1" is "10," and consequently, "10" is output as the drfference
nodul o tine base. Table 2 is an exanple of the conversion table, and other
conversion tables nmay al so be defined. Also it is possible to obtain the
difference nodulo time base sinply by 42 17 April 2002 nmaki ng a conpari son
of bit |lenghéwledl one. For exanple, in the above exanple the bit |ength of
the nodulo tinme base of the immediately previously encoded VOP is 5 and
the bit length of the nodulo tinme base of the VOP to be encoded is 6;

t her ef or EMBODAMENTI 12 i s obtained as the difference. By using this value
as a substitute for the "nunber of bits "1". contained in the difference
bit string"” in Table 2, the difference nodulo tine base can be expressed.

The di f f Bmbhedémantidi2ds divesteshtea MOPidecedemwhich restoresithervalueef btbader

| tiplexi 5 | t | : . 1 6 t
the | ﬁpﬁgfba?%‘p Hiing, pise bft tHy VP | @hobined FFOEC yieation Hdi°Phe® op' ©
tinme inc mcenmoa:% M%ga%mulmlexﬁdeowlxei encodad hitretreamin the exi ng
part 10 QiffelrBficeVPodeRAeime "bhdd RhAKipExRRH tpaa®326UHEdRMBRE INE HPP tine

i ncremne nt.o th it ,streamfed fromthe difference, nodul o tine base
mul ti pl Pﬁ’d’dﬂé}?f‘gzﬁ,a‘%@nl}se% ep[ﬂsgmﬁﬁ‘emﬁﬂ 9%5&8%@%%@9#%@% vi deo
i nf or mat displdyetiday of enehi VOPexi ng part 11. As descri bed above, the encoder
accordi ng; t ' ' ted t Xpr.ess, t he dul g ti base as
the di ff%‘rne"gcgg%%%‘ggﬂ%iln&led%s?gd@%& %3@9@? g?s?ﬂge%lisf’?ﬁfe?f@g Wolitf o tine
base i nstadigurationcoad ogeratéomofithe hesider anmdysis parhd 5lp mndesoriptidn y

_ prescrirr%fn'bg GGt 'Q%Sﬁecttdlﬁnénpum of information generated can be

made s er_ than 1n the case of using the nethod prescribed in MPEG 4. As
descr i beHfigagdvllustrates thginternal gondigpzation afthehegderenalysis partck51 encodes

i mages ofh tE¥AbeRimEht D2 ¥F fifd prasérit iAvetioy. dFbfbentet hieral 504
denotes a VOP header analysis part, 71 a difference modulo time base
analysis part, 72 a modulo time base generating part, 73 a VOP time
increment analysis part, 74 a modulo time base holding part, and 75 a
difference modulo time base.

The difference modulo time base analysis part 71 in the VOP header
analysis part 504 analyzes the difference modulo time base 75 contained in
a bit stream fed from the start code analysis part 51, and outputs the
analyzed difference modulo time base 75 to the modulo time base
generating part 72 and the analyzed bit stream to the VOP time increment
analysis part 73. '
The modulo time base generating part 72 in the VOP header analysis part
504 calculates the number of bits "1" contained in the bit string of the
difference between the modulo time base of the immediately previously
analyzed VOP and the modulo time base of the VOP to be analyzed, from
the analyzed difference modulo time base 75 on the basis of the conversion
table depicted as Table 3, then generates a modulo time base from the
calculated number of bits "1" and the modulo time base of the immediately
previously analyzed VOP available from the modulo time base holding part
74, and outputs the thus generated modulo time base to the modulo time
base holding part 74. ' ”
" A concrete example of the generation of the modulo time base will be

44




“information encodi ng neans whi ch encodes, as information defining t

di spl ay
time in
the dis
hi gher

corresp

time of an imge at each tinme on the object-by-object basis,

formation defining the time interval between the reference t

he
first -
i me and

play tinme and second information defining the displ i jth a
Y Al 2082

accuracy than by the first time information and the i
onding to each tine; the tine information encodi ng neans has

first

time information hol ding nmeans for holding the first time information
encoded for the image at the imrediately preceding time, and cal cul ates a
bit str idegcnbedheAd'sﬁﬁmrﬁmIetheanelgned Idiﬁ‘éi'e“m:b mbdulo tibhes basé 68 "0H" t he

i mge

e acied R RGO ER b hade el ety Bhooustirend BEfL R

nmeans,
of the
directe

#¢he moduloiéime rbasduhdldmgnperﬂals "£1110dy hs thbecaiseraft catlctﬂ%ltm“gG

R peFafvaldonfiable ciin IR TRPROSTHe ihel OBl 2T GRRAIIT

t-he

hol di ng
ormati on
nt 12 is
i me base

of the \orthebifestrngrofothe difference detaesn: thmemodmbfambesamfuthe time
base wllmxﬁémdlyommmy aRabiRd YOP Sid ﬂmoauu@ﬁméibaé@afﬂfewmdul o tine

base nu
restore

|t descr} bed, ab mbodi d
dorfRs BB 1h 8 st 2hi (haBbeR of Tk ol b oRsaied inckh

Si nce Erdiffdiermiatbit tebaimh ebﬁreé ondit o\GHBdetﬁ%isﬁéebﬁiéd&Qo tidie DALY "LO"

- configu
wil |

e Biovan tepnegetik f %4% Hemat SamhenbCbisal e Rafui,

s the
VOP.
t he
r|pt|on

confi gurmnmedrasef "]IlMO'heﬁtlm imnsddiately previolsly ahalyzed MOPetit obtainfa t he

pr esent
part,

base ge
ti me ba
differe

nce nod ase
part 50£0BRET §°sﬁgga “flf’]éltgﬁ

7 UG b el R CotATb Bl bt IPPRPE"R 3o S 23R

rﬁhar comversian takdes nvpalsonke defined mad: ugedhl yEhes rwored 741uae
St (R il Hiime BAG: 19 Snfeddtcf REACEd Ay R BEIR

art ana
Hae énqrentelﬁagéow@mt ai ned in

ysi s
tine

nodul o

l ysis
a bit

stream fRgrthepfiobéletltd dhtinthRdcofbatsy'si"Scatftaindl in e Bitt Bttisg tdfetheanal yzed

differe
and t he

P Byt TR bel SR R the raiacel” Beeeudl
analyzed VOP and the modulo time base of the VOP to be analyzed" may
also be a bit stream encoded as the "difference value between the bit length
of the modulo time base of the immediately previously analyzed VOP and
the bit length of the modulo time base of the VOP to be analyzed," and in
this case the interpretation of such a conversion table as Table 2 needs only
to be changed.

The modulo time base holding part 74 in the VOP header analysis part 504
holds the modulo time base of the immediately previously analyzed VOP,
and after modulo time base of the immediately preceding encoded VOP is
output therefrom, the modulo time base of the VOP to be encoded is input
into the modulo time base holding part.

The VOP time increment analysis part 73 in the VOP header analysis part.
504 analyzed the VOP time increment contained in the bit stream fed from
the difference modulo time base analysis part 71, and outputs the analyzed
bit stream to the video information header analysis part 57.

As described above, the decoder of Embodiment 12 is adapted to calculate
the modulo time base from the difference time modulo base with a small
amount of information; hence it is possible to analyze the bit stream
described previously in Embodiment 8 which has a smaller amount of
information generated than that by the encoded representation prescribed
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~analysis part 73. The nodulo time base generating part 72 in the VOP header
anal ysis part 504 calculates the nunber of bits "1" contained in the bit
_string of the difference between the nodulo tinme base of the inmediately
previously analyzed VOP and the nodulo tinme base of the qudﬁﬁ'ggo

anal yzed, from the analyzed difference nodulo tinme base 75 %asis of
the conversion table depicted as Table 3, then generates a nodulo tine
base fromthe calculated nunber of bits "1" and the nodul o tine base of

t he i medi_at el previously anal yzed VOP avail able fromthe nodulo tine
base hollBi B d 74, and outputs the thus generated nodulo tinme base to
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of the dulo ti ase W Jl be 44 17 r|I 202 descr Assurrethat t he

Ol v e oapdet hHE SCFRATR ith; aagsasenqadedion the olictdy-oh 9ba@ctrbaa1sma. T base
ana![ yze%rbﬁilﬂ%dl | writh: )t%rﬁb&h&'@iﬁh?ioﬁr&écb&h{k m%anstﬁhldﬂﬁdélé&lefs'ﬁ&tbﬁﬁit% BIOl di ng
art is e of .cal cu rom i he conversiqn.table
D own | nipiaion ARghie BB Bk iffarval Bolwpéhn, RS R erende Bing and theng of t he
di f f er endigplagttivae mndeecond ihformatiorbdefinifg theedisplayeihrt with @lh@ghausl y '
anal yze l.e t]. f be anal it is -
knownx t%a%’{&a%cgn%#ggpgg% Lt‘bt(i'[(:’sh&?ﬁ::e laggﬁ 4 ‘F?; Eﬁ?ﬁﬁ "%c?l ’f’ffa %’é’nolat stream
corres ponﬂ:rng&lmfm defining the displayrtisne of anrimatges&t ¢goh'timesiroan.infdgen, one
bit " d t@at S n o d | L ase
11110 o?‘ thcehqfamtr:ggl lﬁﬁagg Eorr('i;J\LJ/%;CI){}{S lgéaﬁloalma%gd \% HIeQOdﬁlgma dulo time
base. TH¥nthesizing E%?atn&bfoé' codimg the ml&rﬁ@@d Jénaam@lgnﬂlhen thenver si on
e s et ‘?3??3%*1??&@2“%%‘“%‘*@%g"“’v‘*gpﬁﬁégﬁc%r ne‘ﬁhe“gég? hor -
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of the ibFe sEEEARL A adbaY ShRgY o yaRLIE B the BB Lifte HRGHE
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the decoded image signal on the basis of the first and second time
information decoded by the time information decoding means.

EMBODIMENT 13

While in Embodiments 1 through 12 there have been described above that
the image encoding device multiplexes the display speed information onto
the encoded image signal and that the image encoding device multiplexes
the absolute time information onto the encoded image signal, it is also
possible to implement an image encoding device which multiplexes both the
display speed information and the absolute time information onto the
encoded image signal. ' |

This can be done by a parallel or series arrangement of display speed
information multiplexing means and absolute time information
multiplexing means in the respective image encoding device described in
each of Embodiments 1 to 12.

The same goes for the image decoding device side. - To put it simply, there
have been described above in Embodiments 1 through 12 that the image
decoding device decodes the display speed information and uses this
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~ The nmodul o tine base holding part 74 in the VOP header analysis part 504
hol ds the nodulo tine base of the immediately previously anal yzed VOP, and
~after nodulo tinme base of the imedi ately precedi ng encoded VOP is output
therefrom the nodulo tine base of the VOP to be encoded isg"g&r; é'nto t he
nmodul o tine base holding part. The VOP tine increnent analysi E P? 73 in
the VOP header analysis part 504 analyzed the VOP tine increnent contained
in the bit streamfed from the difference nodulo tinme base anal ysis part
71, and outputs the analyzed bit streamto the video information header
anal ysi sdgseded slisplay sneedrinfexmationdo nesonstructitmages Prbeatisedrn the i s
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- synthesizing these decoded jnag I gna I me | nformation decodi ng
means. h edé’f?%a‘flPPgﬁc?‘f%m?ﬂ 0d3Re BATH-he i nmedi ately previously

gecogeg Witlg ehe Tafb_e?e g:ldﬁﬁfgﬁhﬁtiéﬁ,r ﬁ‘%e. irm@Re !r@ﬁﬂi_i‘ﬁ?ibhcﬁhd @i'nﬂt:]tfbli% cERdAt el y
ecoded | e ava mithe first ti i nformati on - hol ding neans to a
bi t s.tri%?%&%%gtorgssnﬁ?%h& pg{i r??’??ea‘fcmﬁﬁgjr%tion of the imge to be
‘decoded, thereby decoding the first tinme information of the inmage to be

decoded,; %ﬂqo yng and synt hesi zi ng neans synt hesi zes the decoded
I mage siEg:na ]ojrilm e bg%is of the first and second tine infornation decoded

by the tine informati on decodi ng means. EMBCDI MENT 13

While in Embodiments 1 through 13 there have been described above that
the image encoding device encodes and multiplexes the display speed
information on the encoded image signal and that the image encoding
device multiplexes the first time information, the second time information
and the image, it is also possible to implement an image encoding device
which encodes and multiplexes the display speed information, the first time
information, the second time information and the image.

This can be done by a parallel or series arrangement of the display speed
information multiplexing means and the first and second time information
and image multiplexing means in the respective image encoding device
described in each of Embodiments 1 to 13. o |
The same goes for the image decoding device side. To put it briefly, there
have been described above in Embodiments 1 through 13 that the image
decoding device decodes the display speed information and, based on the
decoded display speed information, reconstructs images processed for each
object and that the image decoding device decodes the first time information,
the second time information and the image and, based on the decoded first
time information, second time information and image, reconstructs the
image; however, it is also possible to iinplement an image decoding device
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" Wiile in Enbodinents 1 through 12 there have been descri bed above that the
| mge encodi ng device nultiplexes the display speed infornmation onto the
~encoded i mage signal and that the image encodi ng device nultiplexes t he

absolute tinme informati on onto the encoded i mage signal, 72§§E5§@2
possible to inplenment an i mage encodi ng devi ce which nultlpl h the
di spl ay speed information and the absolute tine information onto the
encoded i mage signal. This can be done by a parallel or series arrangenent
of display speed information nultiplexing neans and absolute tine

i nf or rratireaansﬁmbts' nh&gésngn rtherlsadis of lthe rdisplagtspeediififen #6680 Gindtkievi ce

descri b 913 @_ [gl nent.s 12. The sanme goes for the inage
decodi ng ‘?fé’ g S %19 ‘there have been descrl bed above
i n EnbodThisn¢an betdmrwb}n alﬁaraﬂb&l Gmsememan'an@enmlltnﬁ' thevdisplaiespelt t he

di spl . 4 2 d ded,.di spl .
Spend PSSt UIBH paFE' i Thd e 1Rtobhai defiiiae IS" e@ttbcf'ysgbf‘éct
basi s arxésphetive haagavigeodiagcﬂbmge desdrieddieceatdsof Bmbaaiments & toi 18

| nf or mat 4 A fmdges pg %@&%@%@&g%}&@ arb %cbﬁét%eg%w Bilged 3n' ffONS" I UCt

i mages processe Ject basi's
possi bl ermagpn e&BSlhi ch reconst ruct s t he

i mages pWiﬁﬁSlS@de@éc diptth@rinidg@ ﬂaaﬁirﬁueﬁ cachdlpeiforinedRAEFE
mfornatmn@g}g t he absol ut e %IIITE i.0f or nat gﬁ&s ca(ﬂqge done by a

par al | el SO Mg AREREAtely s withea M of codgd informatiadecodi ng
part andsdnte absolute tine |nforrrat|on decoding part. in the respective

i mge decodi ng device described in each of Enbodiments 1 to 12 so that

| mages processed for each object are reconstructed based on the

i nf or rat EMBQBIMIENT 156 each decoding part. Wth the above configuration,
the image restoration and.synthesis can be perforned nore snoothly and

nore accurately. EMBODI MENT 14 Wile in Enbodinents 1 through 13. there
have beeWhilssi Egehpdiments lnthroughel 4 tagre haxeobeen desanbed ehevrithatand

mul ti pl egiRsirhge dntoding doded mhlﬁﬂéﬁ@é oy aasolhlia@ Hifie %f&mmg? ariggnal and
that the i encodl devi,cg nultipl exes th tine 1pformation, the
second t?‘?ﬁ?n%gﬁf’d?%? Sb&ml ﬁﬂdtﬁéa Hhgdmage puc 6 g¢ ncodes Q@i ement an
i mage enmudtiplexdsthe €irsi time information, the second time information and the

image, it is also possible implement an image encoding device which

encodes and multiplexes the absolute time information, the first and second

time information and the image.

This also can be achieved by a parallel or series arrangement of the absolute

time multiplexing means and the first and second time information and

image encoding and multiplexing means in the respective image encodmg

device described in each of Embodiments 1 to 14.

The same goes for the image decoding device side. To put it simply, there

have been described above in Embodiments 1 through 14 that the image

decoding devices decode the absolute time information and, based on the

decoded absolute time information, reconstruct images processed for each

object and that the image decoding devices decode the first time information,

the second time information and the image and reconstruct the image,

based on the decoded first time information, second time information and

image; however, it is also possible to implement an image decoding device

reconstructs images on the basis of the absolute time information and the

decoded first and second time information.

This can also be achieved by a parallel or series arrangement of the absolute

time information decoding part and the time information decoding part in
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" whi ch encodes and nul tipl exes the display speed information, the first time
information, the second tinme information and the image. This can be done by
.a parallel or series arrangenent of the display speed information

mul ti pl exi ng neans and the first and second tine infornatqu, aﬂg égage
mul ti pl exi ng neans in the respective i mage encodi ng device d@g P din
each of Enbodinents 1 to 13. The sane goes for the inage decodi ng device
side. To put it briefly, there have been described above in Enbodi nents 1
through 13 that the image decoding device decodes the display speed

i nf or mat therespective dmagerdechdingidedde destiriyidain eanheof Entbodimients 1 to

reconstr ygtes f f ol oot t j ecodi ng
devi ce dgg e@%@%@??ﬁté?%gdiﬂ? g‘raa_ %ﬁb&%@ ﬁt%hrge@gsc%ﬁgfeg ﬁ%seidn o] tion and
the i magtifaraationsderods tlﬂ@aebﬁse@mm@tt (means).i nf or mati on, second tine

i nf or mat With ahe dbveconfReLAELAUEAS i GRG0l WEY B achiey

possible to i;lﬁghlierrgnt an m@gg decg(ﬁl%edfgeﬁg?ggugg%% g%rﬁchﬁezéﬁzﬁfﬁg

reconst r 08 gnd more pecyrately with pesmall amount o€ o pddnfermatiomnd t he
decoded geértst and second tine information. This can be done by a parallel
or series arrangenent of the display speed information decoding.part and
the time informati on decoding part in the. respective inmage decoding

devi ce dENDUSERIAL ABBRICABILETY nents 1 to 13 so that inages processed
for each object are reconstructed based on the information decoded in each

decoding part (neans). Wth the above configuration, the inmage restoration
can be pAsfdeseribedmbovesaerording tnthepresent tnvention, thietimagesdedodimgrount of

coded i nfevicBtailvzeés the & j i ' gh 14
t here have b enﬁ’gggcri bed ove a _@oﬁﬁﬁg&gﬁgﬁﬁ%é\%c%ﬁ%%ti pl exes
the absoPBERMRE HEVIGE 9$gwﬁ_comdi%_ anglyged dislayispeedie | mage
e'ncod:j n?;‘xﬂbmafeioﬁl;lcbéi%bt_ quimld t'aﬁhg!smdvmpia@g rEbcliﬁs'trﬁéti'&; g{iﬂ?hrﬁfnbi’é" tthe
second ti nf or i.on_an e .inmage, i} is,also,possible i enent an
i mage enﬁﬁ%f’hb‘ede |‘H‘§ﬁ9ﬁﬂlﬁ¥?' tz'ﬁc’dﬂ%%g gﬁ@‘iﬂ}gtqﬁﬂ% é'gc? Q&@HEQIB“H me
i nf or nat tiore infoemfation nauddipdexeshin therimagef encodling devick thd peraens Thi s
al so can i by, a r r L angenment..of the absol ute
tinme nul fi ?@%ﬁ?nggﬁg%nén aFl tﬁ{égﬁzﬁgt agﬁ(ghgéc t#‘ﬁ%"?ﬂ?iﬁ?m e5fPY%nd
permitting the iinage reconstruction with ease and with high accuracy.
Moreover, the image decoding device decodes the first and second time
information encoded in the image encoding device and decodes the input
image signal based on the decoded first and second time information,
thereby permitting the reception of the image signal with a small amount of
information sent. '
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" image encoding and multiplexing nmeans in the respective inmage encodi ng
devi ce described in each of Enbodinents 1 to 14. The sane goes for the
_image decodi ng device side. To put it sinply, there have been described
above in Enbodinents 1 through 14 that the inmage decoding %ﬁ q § fecode
the. absolute tine information and, based on the decoded a1 £80
i nformati on, reconstruct imges processed for each object and that the
i mge decodi ng devi ces decode the first tinme information, the second tine
information and the i mage and reconstruct the inmage, based on the decoded
first time information, second tinme information and inage;, however, it is
al so possible to inplenent an i mage decodi ng device reconstructs inmages on
the basis of the absolute tinme information and the decoded first and
second time information. This canﬂrﬂqizitlgiﬁheved by a parallel or series
arrangenment of the absolute tine i i ecoding part and the tine
i nformation decoding part in 48 17 April 2002 the respective i mage decodi ng
devi ce described in each of Enbodinents 1 to 13 so that inages processed
for each object are recanstructed based on the jnforpmtion decoded in each
decoding part (means)| W yiop RRTRDOVE Wk&wmmmmmge restoration
can be achi eved nore [swoothiy—andnpre_accurately with |1 amount of
coded i nformation sent | BOXSBCRI AL APPLI CABI LI Y As descri bgd above,
according to the pres invention he inage decoding devide anal yzes the
di spl ay speed inforngafion EWE Iexej in the i e encoding|devi ce and
perforns decodi ng based on the anal yked display sSpeed inforrfation, thereby

permtting snooth iggE : bn Wi th a- gjznple structjure.
Furthernmore, 'the i e ?Eggﬁﬁqmgﬁg%v ce decodes%phe absolutel tine

i nformation nultiplextf;h@ﬁh€RB¥§pge encodi ng dgqyi ce and perflorns decoding
based on the anal yzed| absol ute ne {nformation, thereby pefqmtting the

i mage reconstruction with ease and wth high accuracy. Moreover, the inmage
decodi ng devi ce decodes the first and second tine information encoded in

t he i mage encodi ng devi ce.and decodes the input inage signal based on the

decoded first and second tine information, thereby permtting the
reception of the image.signal with a small anount of information sent.
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- 5/ SEC001 25/ SEC010 30/ SEC011 FI XED VOP RATES OTHER THAN THE 100 ABOVE
(2/ SEC, 5/ SEC, 25/SEC, 30/ SEC) STILL PICTUREL101 51 17 April 2002 CLAIM 1
. An i mage encodi ng devi ce whi ch encodes i nmages for each object,
characterized by: encodi ng neans whi ch encodes an i nage on Hnﬁrﬁiﬁﬁf of
predeterm ned di splay speed information; and nul tipl exi ng. nea Ane
mul tipl exes said predeterm ned display speed I nformati on onto the encoded
i mage signhal encoded by said encodi ng neans and outputs the nultipl exed
signal. 2. The image encoding device as clainmed in claim1l1, characterized
in that the nultiplexing nmeans nultipl exes the display speed information
for each object. 3. The inage encoding device as clainmed in claiml1,
characterized in that the nmultiplexing means nultipl exes, as said display

speed information, information indicating whether the object display speed
s a fi@ﬁm vari abl e speed. 4. The imge encoding device as clained in
claim1, characterized in that the nultiplexing nmeans multi pl exes, as said

di spl ay speed.information, a value indicating the object display speed. 5.

The | MaOp RCOgidpe GRChAMEAUa mﬁchneﬁb@dé‘a imdﬁé@rftﬁl%h%lé ejr$@tthat the

di spl ay speed in ar mat i on .| ncl udes | ue 1.ndi catling an |

di spl ay Eﬁf‘eﬁ'ﬁﬂ D¥; Ancadingmeans enaedes An 1mage anthe Yeed. 6.
An i mgeréderdtiigede\displayhi sfeede Ciaden Ao caa@d MiltigTesdam fdéraﬂi%d by

e or BB SEeR malhleRinER S BeR Sh A %%%an‘lgﬁ‘l’c?)r/‘?ﬁ{‘)’%@afrom

sai d endorkge dignakenenied by daitbencodingrarezm svdn d lontpatsetheonultiplegiedp! ay
speed i %E tion decoded by said display speed information decodi ng
means, controls the reconstruction of the imge processed for each object.

2. The image encoding device as claimed in claim 1, characterized in that
the multiplexing means multiplexes the d13p1ay speed mformatlon for each
object.

3. The image encoding device as claiined in claim 1, characterized in that
the multiplexing means multiplexes, as said display speed information,
information indicating whether the object display speed is a fixed or
variable speed.

4. The image encoding device as claimed in claim 1, characterized in that
the multiplexing means multiplexes, as said display speed informatién, a
value indicating the object display speed.

5. The image encoding device as claimed in claim 4, characterized in that
the display speed information includes a value indicating an inherent fixed
display speed and a value indicating an arbitrary fixed display speed.

6. An image decoding device which decodes an encoded bit stream formed by
encoding an image for each object, characterized by: display speed
information decoding means which decodes display speed information from .
said encoded bit stream; and control means which, based on the display
speed information decoded by said display speed information decoding
means, controls the reconstruction of the image processed for each object.
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- 17 April 2002 7. The inmage decodi ng device as clained in claim6,
characterized in that the display speed infornmation decodi ng neans decodes
.the display speed information for each object. 8. The inage decoding
device as claimed in claim®6, characterized in that: the d AB eed

I nformati on decodi ng neans decodes the display speed |nfornat|on romthe
encoded bit stream (for each object); and the control neans controls the

i mage reconstruction, dependi ng upon whet her the obj ect display speed

" indicated by the decoded di splay speed information is a fixed or variable
speed. 97. Wdelrmdmnlg dgvitevas elaimed!ini claimi 6, chatactérizedhit shaeri zed in

that: . i bRt 0 t he di play
speed ﬁfe bg sP?r o%ﬂf e encoodega%ﬂ?&%égn@%:&gq@% %%ﬁ t SP % t he
control gh@n for eneh phject.econst ructi on by specifying the display tine
.of an object at each tine on the basis of the obj ect display speed val ue

in the d ed display,speed, information in the ca:e where the display

speed i ngorfgﬁ ‘E%? %Byl%aﬁﬁjdé}fﬂb‘ia? @@@ﬁ,l@%ﬁmﬂz@d igethadt ng neans -
l nlcllt calt ethd %plﬁY@éedﬁﬁWo@ﬂeEWﬁe&n@LdéﬂoﬂBb %&ﬁtdﬁﬂt Q@éé@;' 3“

mul tipl ex a. i me se wher.e t he decode

di spl ay 528 aﬁ'f’ﬂﬁﬁ If%ﬁ Qéﬁfﬁﬁ(ﬁr?% %@?é‘g De @ndithe qoptrphpge
decodi ngmeans ceortsols! therdrage cémmmcmhardwemim dupon wiéther ¢Hxe di splay

71 om t neo el aisflhy R CRA byRRURSAM DbV sited Bt rmakiopda . "

cont r ol sfixed or ¥aviabl esmadon by specifying the di spl ay tine of an object at
each time on the basis of the display speed information in the case where
t he di spl speed i pformation, decoded by said display speed_ information
decodi ng? ﬁ’hﬁgmml 8@9@13“5 GWPMQHEQ‘X redaiam & chaxectenpeéan thas: val ue

i ndi cat eghdlisplag bé&'lﬁfoﬁﬂﬂﬁ& | Jebodingt m@ans%doaes RBE! dis gy tinme

i nf or matj gn ‘tlp exe e e at ,each ti in t ere the
di spl ay ¥pe8@apg &6‘?1 B‘i‘%délbétss&ﬁémf f%.a@bé’gie aﬁhG ‘FQQ@E@II speed is
not" i ndi meand cantmlsstim:récnnststabtlen bg@e@ifyhi‘get#wdﬂspl tlidéébfdixﬁtﬂi axt ti m‘«‘h
i nf or mat ach ti n se re the
di splay $ 5{3@ k:Hllgror?fla ﬁg‘ﬁlﬂ(ﬂ%gfeo??ﬁe&@ yaﬁ?eee‘geﬁié’d @1913 2002
11. The disp grmeunnenaﬁlecttfmermhermtlm dlsplﬁy speéd irdformadtionr i zed i n
decoded by said display speed information decoding means indicates the
fixed speed and on the basis of display time information multiplexed for
each image at each time in the case where the decoded display speed
mformatlon indicates the variable speed.

r 4
(O

10. The image decoding device as claimed in claim 6, characterized in that:
the display speed information decoding means decodes the display speed
information from the encoded bit stream for each object; and the control
means controls the reconstruction by specifying the display time of an object
at each time on the basis of the display speed information in the case where
the display speed information decoded by said display speed information
decoding means indicates the fixed speed and said fixed speed is a value
indicated by said display speed information, on the basis of display time
information multiplexed for each image at each time in the case where the
display speed information indicates the fixed speed and said fixed speed is
not indicated as a specific value, and on the basis of the display time
information multiplexed for each image at each time in the case where the
display speed information indicates the variable speed.
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" that the control neans is provided with: decoding tine specifying neans,
‘whi ch specifies object decoding tinme on the basis of the decoded object
. display speed informati on decoded by the display speed infornation
decodi ng nmeans and obj ect display speed information preset i 3 Qgcoding
devi ce; and decodi ng. neans whi ch perforns object decoding.o %m@ BYSi s of
t he object decoding tinme obtained by said decoding tine specifying neans.
12. An image encodi ng device which encodes an i mage for each object,
characterized by absolute time nultiplexing nmeans which nul tipl exes, for

each obj ektThe mﬂmg&edecodmmdle\deé ias gl ainsed melsh.mm dr07, dpdrdctdtiRe irnto said

encoded Vi ce mhlch ecodes an encoded
bit st regﬁigtg} (2‘5]&8{/ n%%d* nﬁroavﬁﬁ?‘ﬂﬂggﬂf Bﬁc‘éﬁe a‘é’?ﬂﬁé’&?@?q zed by:
absol ut ewhiche spaaﬁeysolseciedaeodlhgchnmmhyﬂms Jbabiw oﬁethb dégodet, objetpr mat i on

i ndi cati pg ] whi.ch controls
t he recongtéﬁzﬁ é@fo%am'nalsfcgg%zsggdﬂ% ‘ﬁé’ﬁw sg)eggeﬁg%w%SI s of
the absdgagdin i)%f Womaﬁonmemtm hherdfaemdnig/m s
nmeans.

obj ect %“Q:‘a%ﬂ‘“‘%‘“ﬂﬁﬁ ?‘?@%ﬁ“ﬁﬁ?ﬁ@{#@ﬁ%‘ﬁ Afecotthg BB 4he WEAET
first tithe ohjgety xsmdwdecmg\tum speciBangmeansrence tine
and a display tinme and second tinme information defining the display tine

W|th accurac an t efinedq by said figst tinme_information,
i nf o%]na %/H‘%‘? f eéﬂ"sepir;'i’;}dlﬂ ‘?ﬂé’og?saW mage é’t" eagh, objeet, for each
f)bj ec';] chai‘aatenzmbby absokxte dime ngultipleaixy mems ﬁhﬂ:h!\hﬁﬂﬂglexdéel’oi ge bi t
~length of, 3a i omis |o t han redet erni set
val ue, séuc?i‘ {’ﬂlmet li?%lidlrréﬁ ?% Eﬁ% |gn€b4?é‘é#es %%g%{]gmga?}?? t’sﬂ?&’t sai d
set val encode mammgnal | engt h beconmes shorter than said set vaI ue and

counts the nunber of bit shifts and encodes said nunber of bit shifts and

a bit stripg.obtaiped. by the-repeated bit shifts. 15. An i e encodl ng .
devi ce wh3- @‘En cadingdepice grhigh decedesan encoded hit %trremdfg

i nf or mat hp reROARE h TAEe fo' eféls WHjER, fdhratihcf!eﬁﬁd b %bﬁqtu‘tg %gﬁf i ng
the tinme t erval Dbet ferencé ti a,og4 1 0 di spl ay
time anda%aé’ﬁ*?dnf? %&rﬁ Zﬁe‘ﬂeﬁlrnﬁ t ée('(‘h éﬁfwaﬂ% ipficating gher
accur acyalisolwte Himei for daid nehjedty amd dedritrsl rhédves | whivhn&bherols aﬂme '

| nf or mat { ok, §GhkAbA %t A% ﬁﬂ?g%' ﬁi‘o L5551 Phr 2ch n%?eectaén %ﬁ%hbaaus of t(ile each

‘absolute time information analyzed by said absolute time analysis means.

14. An image encoding device which encodes an image for each object,
characterized by time information encoding means for encoding first time
information defining the time interval between a reference time and a
display time and second time information defining the display time with |
higher accuracy than the time defined by said first time information, as
information defining the display time of an image at each time for each
object, and an image corresponding to each time, and wherein when the bit
lepgth of said first time information is longer than a predetermined set
value, said time information encoding means repéats a bit shift of said set
value until the bit length becomes shorter than said set value and counts
the number of bit shifts and encodes said number of bit shifts and a bit
string obtained by the repeated bit shifts.

15. An image encoding device which encodes an image for each object,

characterized by time information encoding means for encoding first time
information defining the time interval between a reference time and a
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" object,. and an inage corresponding to each tinme, and wherein said tine

I nformati on encodi ng neans has first tine information hol ding neans for
_holding the first tinme information of an inmage encoded at inmediately
preceding tinme and calculates a bit string of the differenq%/gﬁﬁ?ﬁgf t he
first tinme information of an inmage to be encoded and the fir I e
information of the image at the imediately preceding tine avail able from
said first tine information holding neans and then encodes said difference
bit string as the first tinme information of the inmage to be encoded. 16.

An i mageditplaitiide dmd eecotfd tinel eaforatation definfig ?H@&Q;?H%dn% wafigodi ng an
" i mage Bfr each ob{:ercfr% C&?ﬁﬁ{ eri zed b%f tl(fﬁél nformat ,On decodi ng neans
for deco g})derfgqc&ra Y tDap e tme gﬁﬁﬂéfli A8id Fzst time 1nfrmaRon,Has ween a
r ef er encinfornmatisnddefiningptlee display siniesef andiniagee at ieatchr tinid €6y eégék ni ng t he
di spl ay fyi+ | ' t t i fimed by sajd first tine
i nf or mat {ﬂé}%&’\é&sﬂ(?r# orﬂﬁgé? %ﬁ%ﬁ ?ﬁfln ?%gggkst#gyagﬁ eB?"‘%ﬁmiadngﬁ%e at each
ti me forinfarmasioncencoding) meansthae first tizse anfiirmatiom heldingtmeans fornd
decodi ng W hZ | TRdtn FeTo gl To Ml i gnal s
for eachho | S&%?i@%m zes %‘ﬁftsa%%%o’%ﬁ{%g%d@%?%e%?ﬁherei n
sai d ti nBrecefingiimeand calcylates acbit stringofshe differesge betweenthe firstai d
first tiid HiferBtiofrof an'ien bt R be ' | tHefifdtdide iR ibf gf Obt ai ned
by repea@ed. bit shifts and ,dgq odesp %‘L@%%%‘iﬁw q%‘%?é’??&rt@%{rllbfggfaddi. ng a
code of the URaEs asithg immediatelyinreceding time available fram waid Hirst timery t he
nugber doinf_bfmasjbhf holdireg &@dﬁisdaﬂ&fthdhpéh@ﬂds fs_‘éi/dl‘dtﬂéic?hic@ Q)iﬂ?ﬁ[‘iig%[é“ hesi zes
a decoded. i .signal _on.thespRasis of  the first and second tine
i nf or mat &b%%&ﬁ'@%@%%ﬂ Pfﬁbe TRPE? ﬁ%\pf*(?ﬂw odi ng neans. 17. An image
decodi ng devi ce which decodes a bit streamforned by encoding an inmage for
each obj ggt, %ﬁgee ﬁ)ﬁn Vol ' r ' ogi a decodi ng
first ti fng i riqu]or mat’ oﬁé € |%i%&ﬁgﬂﬂcﬁemdr#gr%gﬁ%b%#&?%@%‘i gyence time
and a di eptoding ap image dev rachi abject, ncharasterizedidy: time imformiatinmay ti ne
wi t h hi gledodies Unmaais t forN dbétlih dgfiy ' LS et Lof ormation, -
as inforrp toi 0 egefi nisnget r}g di s%%s%gﬁhgq%ﬁé%‘gz% negéttﬁgntf?{ngge at
each ti nPRVainbetygen SeFeigrence, fmg, ané@edl 'y dipenamd pecondatime i me; and
decodi ngitﬁ'ﬁﬂn&ﬁbh%ﬁh@%th@ﬁ@ﬁldyﬁﬁméj@ﬁﬂﬂ ihighérReturftf QHEA thebdmesi gnal s
for eac hdgili)ﬁee(f i)yasna(id%gi; tite in or%na soen, as information defining the display

time of an image at each time for each object, and an image corresponding

to each time; and decoding and synthesizing means for decoding input

encoded image signals for each object and synthesizes these decoded image

signals, and wherein said time information decoding means decodes, as

encoded data of said first time information, the number of bit shifts and a

bit string obtained by repeated bit shifts and decodes said first -time

information by adding a code of a length of a predetermined set value to

said _bit string by the number of bit shifts, and said decoding and

synthesizing means synthesizes a decoded image signal on the basis of the

first and second time information decoded by said time information

decoding means.

17. An image decoding device which decodes a bit stream formed by
encoding an image for each object, characterized by time information
decoding means for decoding first time information defining the time
“interval between a reference time and a display time and second time
information defining the display time with higher accuracy than the time
defined by said first time information, as information defining the display
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' decoded inmage signals, and wherein said tine information decodi ng nmeans
hol ds the first tine infornmation of an i mredi ately previously decoded
_image, then adds the first time information of the i mediately previously

decoded i mage fromsaid first tinme information hol ding rrean‘cs)/épgilg Q%t
string decoded as the first tinme information of an inmage t 8 ded and

decodes the first tinme information of the inage to be decoded, and said
decodi ng and synthesi zi ng neans synt hesi zes the decoded i nage signals on
the basis of the first and second tine informati on decoded by said tine

i nf or mattime oﬁesﬂdimageeaﬂSeachBu:ﬂe inegs sﬂﬁgdlséhéset afd amhanpgeer i zed
by: generati n% e cod ge. nak. b Odl an | mage for, each
ob oot Gerespopding e each BEoand oo apo; RafitbeRing tbass. ornd
0 ]tht put t ld@oding mmncbﬁd:odedrmega isigred]s forl each dbﬁbcs ahdwymheﬂzeslﬂ?ésréat I gnb

t t t L e aracterl ze
gecg(rjl n e&"’@é‘?é@‘%ﬁ&é@?n?’i&%@”&? §?‘§1}§fu it :1 gﬂc(g‘%fg MSeam Y
formed Hyoldscthwi fgstatimeripformationach anbjlmanedlateiydnrmdou@yt B.ecoduige by
control I d, Yol SAE S;ﬁstosmsf,é.faﬁﬁ?aeﬁqs%e gt felyPpeoviBbet on the

basi s of e spee nt or mat
decoded image from said first time information holding means to a bit string
decoded as the first time information of an image to be decoded and decodes
the first time information of the image to be decoded, and said decoding and
synthesizing means synthesizes the decoded image signals on the basis of
the first and second time mformatlon decoded by said time information

decoding means.

18. An image encoding method, characterized by: generating an encoded
image signal by encoding an image for each object on the basis of
predetermined display speed information, and outputting the encoded
image signal and said display speed information after multiplexing them. .

19. An image decoding method, characterized by: decoding display speed
information signal from an encoded bit stream formed by encoding an image
for each object; and decoding the image by controlling its reconstruction of
the encoded image for each object on the basis of the decoded d1sp1ay speed
mformatlon
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