V1o & SPECI FI CATI ON TI TLE OF THE

I/NVEI&I | ON | MAGE CODI NG APPARATUS, | MAGE CODI NG METHOD, | MAGE
DECODING. 5 APPARATUS AND | MAGE, DECODI NG METHOD TECHNI CAL
FI ELD The present inventi onlrelates to an i mage codi ng

apparatus and an inmage codi ng nethod for generating a coded bit stream by
coding 10 inmmges, and an i mage decodi ng apparatus and an i mage decodi ng

nmet hod for receiving a codedpbtiriareem and for decodi ng an i mage
si gnal. contained in the coded bit stream and nore particularly to
an inmage codlng apparatus and an i mage codi ng nmethod according to
MPEG:4 for fq}i on an object by object basis, and to an

|mige’-decod?%E OIISTHE Wa and an i mage decodi ng net hod according to

i 'obéé]:; or bsegg%é@t%E CODING %ggﬂﬂﬁﬁsb TMRGE E%@Wmﬁxg@g%egﬁﬁ@ges on

~Convent150nal |y, mpnaaies hawb Slneedineneic deanebny an image signal,

~ TECHNICAL FIELD
The present invention relates to an image coding apparatus and

an image coding method for generating a coded bit stream by coding

;%i@ images, and an image decoding apparatus and an image decoding method
for receiving a coded bit stream and for decoding an image signal
contained in the coded bit stream, and more particularly to an image
coding apparatus and an image coding method according to MPEG-4 for
éoding.hnages on an object by object basis, and to an image decoding
15 apparatus and an image decoding method according to MPEG-4 for decoding
a coded bit stream generated by coding images on an object by object

basis.

BACKGROUND ART

20 Conventionally, as amethod of coding or decoding an image signal,
MPEG-4 (Moving Picture Experts Group Phase-4) is known which is
currently in progress toward standardization by ISO/IEC
JTC11/SC29/WG11, for example.

> The MPEG-4 is a method that captures a moving picture sequence

25 . as a collection of moving image objects that take any shapes in time
and space, and carries out -coding and decoding based on individual
moving image objects.

Fig. 1 shows -a video data structure according to the MPEG;4

standard.

30 In the MPEG-4, a moving image obj ect including a time axis is



IVPEG4 (Moving Picture Experts Group Phase-4) is known which is

SHr r&Otly in progress toward standardization by ISOIEC

JTCLY] SC29/ WG11, for exanpl e. The MPEG 4 is a nmethod that
captures a noving picture sequence 25%s a col | ection of novi ng i mage

obj ects that take any shapes in tine and space, and carries out
codlng and decodi ng based on i ndi vi dual novi ng |1 mage obj ects.

Fig. 1 showefervediaw data idesc Obijectaqvoy di ctgponehte JPERe4VO are each

st andar d. 30 In the MPEG 4, a noving inmage object including a tine
axis-is referred to as a Video Object Layer (VOL), componerts of the V@kefagered to

as aiVideo j ect. (vo conponents of the VO ar referred to as
a Video ij ao?y]%fi %\;@_o)ugp%% gfidest Bianey &O‘gr'e and the igage, G4R| ed a
G oup - of \/ _

reprgsents gﬁe rrcE#ge%t a?%aa%aﬁ%%tﬁrﬁgg%awgr@ gmanf ngm?‘lt Ogl ng i s

called g ViggonghiLeal1Pbane mi@s’)ow&ft x| @OPY heryP e:6Rb185 PaRd ot 0

i ndi‘'wi-dual tal kers and the background in a vi deoconf erence scene,
t he \%@_ i E carvesporgds theindiwenal arad kelte and the background in a

videoconference scene, the VOL is a unit of the talkers and the

background with a particular temporal and spatial resolution, and the

VOP is the momentary image data of the VOLs {corresponding to frames).

The GOV is a data structure consisting of a plurality of VOPs, which
is used as a unit of edition and random access, and not necessarily
required in coding.

- Fig. 2 shows a concrete example of the VOPs. Fig. 2 shows two
VOPs, (VOPl represents aman, aﬁd VOP2 represents a picture on awall).
' 15 Each VOP consists of texture data representing color gradation levels

and geometric data representing the shape of the VOP. The texture

data consists of 8-bit iuminance signal and color difference signals

(lw'ith a size 1/2 sub-sampled ix} the horizontal and vertical directions

with respect to the luminance signal). The geometric data is binary
20 matrix data that assigns “1” to the inside of the VOP and “0” to the

outside thereof, and has the same image size as the luminance signal

(although the geometric data has 8-bit width per pixel, and the inside

of the VOP is assigned “255” and the outside assigned “0” in practice,

it is assumed in the following that they are assigned the binary value
25 “1” and “0” for convenience sake).

In the moving picture representation based on the VOPs, a
conventional frame image is obtained by placing the plurality of VOPs
in position in a picture. If the shape of the VOP is rectangular and
time-invariant, the VOP becomes synonymous with the frame. In this

30 case, the geometric data is absent, and only the texture data is coded.



‘background with a particular tenporal and spatial resolution, and the
Vﬂ@r’fs the nonentary i mage data of the VOLs (corresponding to frames). 10
The OV is a data structure consisting of a plurality of VOPs, which

is Used as a unit of edition and random3ccess, and not necessarily
required in coding. Fig. 2 shows a concrete exanple of the
VOPS$: Fig. 2 shows two VOPs, (VOPl represents a man, and VOP2

represents a pi %tigr.gsra g?zs"ﬂ 'F)ecm]ééof%‘%ng%tg&{éii ?IJéed)%%%eé‘Eféraﬁ.dﬁt a
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the 'nsi de i6f 2 pmdavervansd (a it staimg that candqig $neRFRUGERE IMIBIARLY hdOTt he
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foll'owi ng that they are assigned the Dbinary val ue 25 1" ana "0" for

"conveni encenFakmition required for dacbdindrastangdnpiieitiaed iepr k@it ddyers, based

on-the VOPs, a conventional frame inage is obtained by placing the
plurality ehdvimbormation reprgsentingnlayen aitribwke. |Hort fxamhspetld ViOhe VOP

il S r ECt ?nglﬁe%rde%ngnfomlation cbntains_ information required for decoding the

" f;? 1:'i:i-'_o VOPs constituting the VOL. The VOP data consists of the image data

- divided into macroblocks, a unit block to be coded. Although the VOP

data as shown in Fig. 3 does not usually include the start code, the

start code can be added to every set of a plurality of macroblocks.

The VOP header information contains coding type information as to

“‘15 whether the VOP is intra coded or inter coded. The intra coding refers

to a coding mode that codes the VOP to be coded using only information

about the VOP itself without using the information associated with

other VOPs. In contrast, the inter coding refers to a coding mode

that codes the information on the VOP using the information associated

20 with previous and following VOPs.

With the foregoing structure, the- conventional image coding
apparatus and image decoding apparatus can identify the coding mode
of the VOP data only after it analyzes the coding type information-
contained in the VOP header information in the coded bit stream. As

- 25 a result, although the coding side codes the entire VOP data in such
units as VOL, GOV or the like of the object using only the intra coding,
the decoding side must analyze the header information of the individual
VOPs to identify the coding mode épplied to the VOPs.

Therefore, although the coding side codes the entire VOP data

30 in the units like VOL or GOV of the object using only the intra coding,



t he VOP beconmes synonynmous with the frane. In this 30
§€< the geonetric data is absent, and only the texture data is coded.
' Fig. 3 shows an exanpl e of a conventional coded bit stream

A bit string called a start code i4s placed at the initial positions
of the VO VOL, GOV and VOP headers and of the VOP data. The start
code - Is a unique word (a bit string that can be interpreted uniquely)

code’ is a unig (a | ni quel y
Vo R e R i R R o SRR
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and information representing |layer attribute. For exanple, the VO

header i nf ecperdancecgthithe ilodrofmte decedeui the deroddagosidry cahsot 10  VOPs
consfituting the VOL. The VOP data consists of the inmage dat di vi ded
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i data of the all the VOPs. This presents a problemof making the decoding
processing difficult and prolonging the decoding. '
The present invention is implemented to solve the foregoing
‘10 problem. Therefore, it is an object of the present invention to
| provide an image coding apparatus, image coding method, image decoding |
| apparatus and image decoding method capable of enabling, when all the
' .images contained in a moving picture sequence undergo only the intra
coding, the image decoding apparatus to carry out access to the very
15 image at a desired time, so as to facilitate smooth decoding processing
like the frame skip control, thereby shortening the decoding
processing.
In particular, an obj ect of the present invention is to provide
an image coding apparatus, image coding method, image decoding
20 apparatus and image decoding method capable of enabling the image
decoding apparatus to carry out access to the very image at a desired
time, and to facilitate smooth decoding processing like the frame skip
control, thereby shortening the decoding processing, when the coding
side codes all the VOPs contained in the units like VOL or GOV of the
25 object using only the intra coding according to the MPEG-4 standard
‘that decodes the images consisting of a plurality of objects on an

object by object basis.

DISCLOSURE OF THE INVENTION

30 The image coding apparatus or image coding method according to



to a coding node that codes the VOP to be coded using only information
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K intra coded or not.

4

This enables the decoding side to decide és to whether all the

image data contained in the moving picture sequence undergo the intra
. 10 . coding or not without decoding the headers or overheads of the

individual image data constituting the moving picture sequence. This

offers an advantage of being able to generate the coded bit stream

that enables the decoding side to carry out decoding with simply

varying display rate or decoding rate, and to make random access to
15  the image at a desired time with ease.

The image decoding apparatus or image decoding method according
to the present invention analyzes, in a coded bit stream, intra-coded
indicator information indicating whether all images contained in a
moving picture sequence are intra coded or not; and decodes the images

20 contained in the moving picture sequence in accordance with the
intra~coded indicator information.

This enables the decoding side to decide as to whether all the
image data contained in the moving picture sequence undergo the intra
coding or not without decoding the headers or overheads of the.

25 _ipdividual image data constituting the moving picture sequence. This
offers an advantage of being able to enable the decoding side to carry
out decoding with simply varying display. rate or decoding rate, and

to make random access to the image at a desired time with ease.

30 BRIEF DESCRIPTION OF THE DRAWINGS
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,accordance with the | oad of a decoder, the decoding side cannot
.kdentify the desired VOP to be accessed or the VOP to be decoded in 5 the

frame skip control until it recognizes the predictive structure and
time information of the coded bit stream by anal yzing the coded dat a
oft heal | t heVOPs. Thi s presentsaprobl em of naki ngt hedecodi ng

processing difficult and prol ongi ng the decodi ng. The present
invention is inpignEntiedat @ fiplameshdve ngokegidaty dat stpicthkeraccBraingor e,
it is an object of the present invention to provi de an i mage codi ng
appar at us, tonthye MPEGr-4y et hod, i mage decodi ng apparatus and image

decodlng nmet hod_capabl.e of ,enablin when all the s contained in
a noving pict urgl‘%e?ué-ﬁcé }g‘?ﬂlﬁlgt ReCPMInSLe exmnp]@og% PSihe i mage

decoding appar afyg 10;63f by, &@%gg&?ﬁ? L8 SHEYEIdE o1 5nueTREEs P LoReges!  ed

time,” so as to tare s 2ot ng processing rame
skip coptrgly dhiaaby shortening the decodi ng processi ng.

In particular, an object of the present invention is to provide an
i mge codi ng apPagatduss d bhgek cdddgragn showing annbgerdat adinfggudtiappart at us
and i mage decodi ng net hod capabl e of enabling the inmage decodi ng
appar at us 8oVeRranFogar m@@stﬁthér%;nlm§d%ﬂc%wé§§|@@j presentt ng,
and to faC|I|t £ snmoot h decodi ng processing |like the frame skip

‘control, tHE %9'§Horten|ng t he decodi ng processi ng, when the coding

Fig. 5 is a flowchart illustrating the operation of the VOP
jilO encoder of Fig. 4;
Fig. 6 is a flowchart illustrating the operation of the
INTRA/INTER decision section 14;
Fig. 7 is a block diagram showing a configuration of the header
multiplexer 8 as shown in Fig. 4; _

15 Fig. 8 is a diagram showing an exémple of a coded bit stream
30 output from the VOP encoder of the embodiment 1 in accordance with
the present invention;

Fig. 9 is a diagram showing an example of a coded bit stream
31 output from the VOP encoder of the embodiment 1 in accordance with

20 the present invention;

Fig. 10 is a block diagram showing a configuration of the header
mliltiplexer 8 of the embodiment 1 for generating the coded bit stream
31 as shown in Fig. 9;

Fig. 11 is a block diagram showing a configuration of a VOP

25 encoder in an embodiment 2 in accordance with the present invention;

Fig. 12 is a block diagram showing a configuration of the header
multiplexer 8 as shown in Fig. 11;

Fig. 13 is a diagram showing an example of a coded bit stream
37 output from the VOP encoder of the embodiment 2 in accofdance with

30 the present invention;
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side codes all the VOPs contained in the units |ike VOL or GOV of the

25
';Object using only the intra coding according to the MPEG 4 standard
that.*decodes the images consisting of a plurality of objects on an
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Fig. 16 is a diagram showing an example of a coded bit stream
40 output from the VOP encoder of the embodiment 2 in accordance with
the present invention;

| Fig. 17 is a diagram showing an example of a coded bit stream
41 'output from the VOP encoder of ‘the embodiment 2 in accordance with
the present invention;

Fig. 18 is a block diagram showing an internal configuration
of a VOP decoder in an embodiment 3 in accordance with the present
invention;

Fig. 19 is a flowchart illustrating the operation of the image
decoding apparatus as shown in Fig. 18;

Fig. 20 is a flpwchart illustrating the operation of the
INTRA/INTER decision section 54 as shown in Fig. 18;

Fig. 21 is a block diagram showing the details of the internal

configuration of the header analyzer 42 in the embodiment 3 as shown

in Fig. 18;

Fig. 22 is a block diagram showing an internal configuration

of the frame skip controller 69 as shown in Fig. 21;

Fig. 23 is a flowchart illustrating the operation of the header
analyzer 42 as shown in Fig. 21;

Fig. 24 is a flowchart illustrating the operation of the VOP
header analyzer 62;

Fig. 25 is a diagram for illustrating modulo-time base 65 and

VOP time increment 68;

Thi s enables t he decodlng side to decide as

I nventi on encodes i n'ages cont ained in a novi ng pl cture

5



of fers an advant age of being able to generate the coded bit stream

t hat gnabl es the decoding side to carry out decoding wth sinply
varyisig di splay rate or decoding rate, and to nmake random access to 15

the imge at a desired time with ease. 8 The i mage decodi ng
apparatus or inmage decodi ng net hod according to the present invention
anal yzes, in a coded bit stream intra-coded I ndi cator information

i ndicati h il ' ' noVvi i cLure _seguence
are i ntracoded Si9nap ieHRARRICER R okl danothey SFREHAL B EEH R
NDVi Ng pi Ct BEEHRLHELNE ahf] PreGO Bl YFCEndMBolitfent 3 in hBLSAssREeH dhdhgat or

I nf ormati on. Thi's enabl es the decoding side to decide as to
whet her . al | prégent inventige data contained in the nmovi ng picture sequence
undergo the intra, codi ng or not w thout decoding the headers or
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' " combining decoded image signals of a plurality of objects;

Fig. 28 is a diagram showing a coded bit stream including VOP
rate information in the VOL héader;

. _-'10 Fig. 29 is a block diagram showing an internal configuration
of the header analyzer 42 of an embodiment 4 in accordance with the
present invention;

Fig. 30 is a block diagram showing the frame skip VOP controller
86 of the embodiment 4 as shown in Fig. 29;

15 Fig. 31 is a flowchart illustrating the operation of the header
analyzer 42 of the embodiment 4 in accordance with the present
invention;

Fig. 32 is a block diagram showing another configuration of the
header analyzer 42 of the embodiment 4 in accordance with the present

20 invention;

Fig. 33 is a block diagram showing an internal configuration
of the header analyzer 42 of an embodiment 5 in accordance with the

 present invention;

Fig. 34 is a block diagram showing the frame skip controller

25 98 of the embodiment 5 in accordance with the present invention;

Fig. 35 is a flowchart illustrating the operation of the header
analyzer 42 of the embodiment 5 in accordance with the present
invention;

Fig. 36 is a flowchart illustrating the operation of the frame

30 skip controller 98 of the embodiment 5 in accordance with the present



[t

6 Fig. 1 is a diagramshowi ng a video data structure according

to the MPEG 4; Fig. 2 is-a diagram show ng a concrete exanpl e of
\VOPs Fig. 3 is a diagram show ng an exanple of a conventiona
coded 5 bit stream Fig. 4 9s a block diagram show ng an

I nternal configuration of a VOP encoder in an enbodinment 1 in
accordance with the present I nventi on; Fig. 5is a
flowchart idddstiating the operation of the VOP 10 encoder of Fig. 4,
Fig. 6is a f1 owchart illustrating the operation of the | NTRA/ | NTER
deci si on secti orFild; 37 is a block di@grdmishawvihbosk iditegnamm chdfdigugatiion
conflguratlon of the header mul tiplexer 8 as shown in Fig. 4; 15

Fig. -8 is ®dithgreaadshommalyzen 4k afphe epbodimenfed bitacsordamge with Qe
out put fromthe VOP encpder of the enbodinent 1 in accordance with
the presentPiS5¢8ht 1EfERtL Fig. 9 is a diagram showi ng an exanpl e of

a codedgbi t S”%{? 38 is & b188k RHLGELR Thbdfng/the ©XHEE W SdiectBROgzmENt 1

in accordance
as shown in Fig. 37;

Fig..39 is a flowchart illustrating the operation of the header
analyzer 42 of the embodiment 6 in accordance with the present
- invention;
1510 , Fig. 40 is a flowcﬁart illustrating the detail processing of
a VOP random access mechanism at step ST56 by the decoded VOP selector
103 of the embodiment 6 in accordance with the present invention;
Fig. 41 is a block diagram showing an internal configuratioﬁ
of the header analyzer 42 of an embodiment 7 in accordance with the
 15 present invention;
Fig. 42 is a block diagram showing the decoded VOP selector 107
as shown in Fig. 41; .
Fig. 43 is a flowchart illustrating the operation of the header
analyzer 42 of the embodiment 7 in accordance with the present
20 invention; and
Fig. 43 is a flowchart illustrating the detail processing of
a VOP random access mechanism at step ST66 by the decoded VOP selector

107 of the embodiment 7 in accordance with the present invention.

25 BEST MODE FOR CARRYING OUT THE INVENTION
The best mode for carrying out the invention will now be described
with reference to the accompanying drawings to explain the present
inﬁention in more detail.
EMBODIMENT 1

30 In the embodiment 1 in accordance with the present invention,



20 " the present invention; Fig. 10 is a block diagram show ng a
confi‘guration of the header mul tiplexer 8 of the enbodinent 1 for
generat i ng the coded bit stream 31 as shown in Fig. 9;

Fig. 11 is a block diagram showi ng a corfO guration of a VOP 25 encoder

I n an enbodi nent 2 in accordance with the present invention;

Fig. 12 is a block diagram show ng a configuration of the header

mul ti pl exer, ?oﬁgnég ﬁ!l'ﬁegdeg-émbed %hf.t em% loyd Bhe EGS'; %1%8%%62? W![ Eg

an exanple of a code t stream fromthe VOP enco

embodi ment sZhisfe aﬁ@;endeéwenwﬁéﬂ ISGLIEC mwcesszw@llmemm Qihd comprises
7 Fig. 14 is a diagram show ng an exanple of a coded bit stream

38 out put for ooditg Wseamb@emUbtlleegmrxseanhg toding oedas ccamiiel
t he present i nvention; 1g. 15 is _a diagram show ng an exanpl e

of a coded Mttcedinghased; 0891%@1%?1?‘? &% EASDGEPeE YT intha diddi ment
2 in acgor qgn%lvfed to al tﬁ h@opé egngéﬂe{a/e{}tﬂ e r‘r‘Tlmt such as a \}:dLQOr %@V' S a

di agram show
of each object wh:.ch is an element of the present embodiment 1. The

multiplexing means adds to each object the information on whether only
the intra coding is applied to all the VOPs contained in the unit such
as a VOL or GOV, thereby generating a coded bit stream. Here, the

10 intra coding refers to a coding mode that codes the VOP to be ceded
using only the information about that VOP itself without using the
information about remaining VOPs. Thus, intra-coded VOP can be
decoded by itself.

Because the image coding apparatus of the present embodiment

15 | 1 is based on the MPEG-4 video encoder that carries out coding on a
VOP by VOP basis, it is called a VOP encoder from now on. Since the
operation of the existing VOP encoder is disclosed in the ISO/IEC
JTC1/8C29/WG11/N1796 and the like, the operation of the encoder itself

_ is only surveyed here, and the components of the present embodiment

20 1 will be described in detail.

Fig. 4 shows a configuration of the VOP encoder of the present
embodiment 1. InFig. 4, the reference numeral 1 designates a geometry
encoder; 2 designates geometry coded data; 3 designates locally
decoded geometry data; 4 designates a motion-compensation predictor;

25 5 designates motion information; 6 designates GOV multiplex
information; 7 designates an object intra-coding instruction signal;
8 designates a header multiplexer; 9 designates a bit stream after
header information multiplexing; 10 designates a video signal
multiplexer; 11 designates a predicted image; 12 designates a

30 subtracter; 13 designates a prediction error image; 14 designates an
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40 output fromthe VOP encoder of the embodiment 2 in accordance with

t:he present invention; 10 Fig. 17 is a diagram show ng an exanpl e
of a coded bit stream 41 output fromthe VOP encoder of the

enbodi nent 2 in accordance with t el present invention;

Fig. 18 is a block diagram showi ng an internal configuration of a VOP
decoder in an enbodinent 3 in accordance with the present 15 I nventi on;

Fig. 19 is RrkhpHetay &e%iléi%ﬁt é@éFt:iga; algfede&ﬂrfa%e rt&%@%%ﬁﬁ&?be coded

decodi ng apparatus as shown in is a flowhart

i lustrati ngeferapeiatbodh Gnpubeimage FroM A bHY FR éleRissgasterecti on 54 as
shown in Fig. 18; 20 Fig. 21 is a block diagram show ng the details
of the int agabblock-bagedfiaplingt mose dhfohmaticudel 7 degigneted A itexthee
enbodi nrent. 3 as shaown . in Fig. 18; Fi g 22 i s a+bl ?ﬁk

di agr am sh&RERYESEN ]1'8n9%$%$}at66n73‘?’8i“‘§t Pofed data; ok9 drgignabes axiqrally
control.fer 1.0 Fi o . .q. i S.. I It

Cor o BRoRsa BAGA DefLikc Phnaoed 0 cesiondted afdudd ol bRNEHAIEs [
21 localf%gi_ecgéedi TexthiroWahat 127 LbYsEialdsng R roperatbeNgRiteshe VOP

header anal yzer
reference texture data; and 24 designates a coded bit stream.

Next, the operation of the VOP encoder of the present embodiment

1 as shown in Fig. 4 will be described briefly. Fig. 5 is a flowchart
10 illustrating the operation of the VOP encoder of the present embodiment
1 as shown in Fig. 4.

An input object image is supplied to the geometry encoder 1,
motion-compensation predictor 4, INTRA/INTER decision section 14 and
subtracter 12. In this case, the geometric data of the input object

15 image is supplied on every 16X16 pixel block basis called an alpha
.block, and the texture data of the input object image is also supplied
on every 16X16 pixel block basis called a macroblock.

First, the geometry encoder 1 encodes the input alpha block,
and outputs the geometry coded data 2 and locally decoded geometry

20 data 3 (step ST1). Since the coding processing of the geometry encoder
1 is off the subject of the present invention, the description thereof
is omitted here. The geometry coded data 2 is transferred to the video
signal multiplexer 10, and the locally decoded geometry data 3 is
delivered to the motion-compensation predictor 4 and texture encoder

25 17.

Subsequently, the motion-compensation predictor 4 reads the
reference texture data 23 from the memory 22, and carries out
macroblock-based block matching to obtain the motion information 5
{step S‘I‘2) . Specifically, the motioﬁ—compensation predictor 4

30 obtains the motion information 5 by carrying out the block matching
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Fig. 25 is a diagramfor illustrating nodul o-time base 65 and 30 VOP tine

increnent 68; 8
Fi g..26 is a block diagram show ng anot hf% i nternal configuration of
t he header anal yzer 42 of the enbodi nent i n accordance with the

present invention; Fig. 27 is a block diagram show ng an
exanpl e of the inage 5 decodi ng apparatus of the enbodinent 3 in

accordance of &Lyt &e opf€Steihcluded il fiveRidiblapRionethd itas ssyS tieanbedlly

regenerating a single imge by conbi ni ng decoded i nage signals of a
plurality olecodedcgepmetry data 3. Thém,. the metigndceampensashoniprgdactoddd bit
stream i ncl udi hg_VOP rate information in the eader ;

O 29 |3 HaPOERONF IR PGS A G THISERDET FEFCER ARGR Ao Re L3RI  he
header anal Y25t oz 1ol ERRGELIENNnfo i AERS! SBRERALLDL B ooy ctpSC

i nventi on; agram show ng t rane Skip

VOP congrolingige 11 fré@ftae 166 1a0Q8E0RA ghoétS eBal 3. Fik méPion 15
Fig. 31 is a flowhart illustrating the operation of the header
information 5 generated by the motion-compensation predictor 4 is
.supplied to the video signal multiplexer 10, and the predicted image
11 is fed to the subtracter 12 and adder 20.
Then, the INTRA/INTER decision section 14 decides on the basis
" 10 of the externally set object intra-coding instruction signal 7 the
| coding mode of the individual macroblocks of the VOPs to be coded,
and selects an input image in response to the coding mode decided.
The image selected (in the case of the inter coding, it is the
prediction error image 13) is supplied to the texture encoder 17, and
15 the macroblock-based coding mode information 16 decided is supplied
to the video signal multiplexer 10 (step ST3). Here, the object
intra-coding instruction signal 7 is information indicating whether
all the VOPs contained in the unit such as a VOL of GOV are to be coded
only by the intra coding or not, which is set by a user opérating a
20 switch or inputting a command. When all the VOPs are to be coded by
only the intra coding, the signal is turned ON (“1”), and otherwise
it is turned OFF (“07).
Fig. 6 is a flowchart illﬁstrating the operation of the
INTRA/INTER decision section 14. The operation will now be described
25 with reference to Fig. 6. First, the operation is switched in response
| to the value of the object intra-coding instructioh signal 7 (step
ST3-1). When the object intra-coding instruction signal 7 is ON, the
INTRA/INTER decision section 14 selects the input object image as the
- input image 15, sets the macroblock-based coding mode information 16

30 to the intra-coding mode, and supplies the input image 15 selected
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anal yzer 42 of the embodi ment 4 in accordance with the present

I gventi on; Fig. 32 is a block diagram show ng another
confi.guration of the header analyzer 42 of the enbodiment 4 in
accordance with the present 20 i nvent ildn; Fig. 33 is a block
di agram showi ng an internal configuration of the header analyzer 42
of an enbodinent 5 in accordance wth the present invention;

Fig. 34 is gohipchkediasd a-shaw {19 (tsleﬁgféﬁnéé%ki p controller 25 98 of

t he enbodi nent 5 in accordance wth t present invention; Fi g.

35 is’ a flowcharonitHeisthet iHdghd, hehapahat bbjedd ihbeah@rilely instruckighyzer
42 of the enbodinment 5 in accordance with the present i nvention;
Fig. 36 is aignaiwdhinpul |isueFF atthegINTRA/INEER tdewi sdbn tdeectiioantd selectski p
controller 98 of the enpodinent 5 in accordance with the present

9 i nY&htGoging mode for eachpagropiock agcprdnd dratianmethrmhides iasd
i nternalg copl i #5bPPec JTC1/5C29/WGL1/N1796, for example. Then, the
. INTRA/INTER decision section 14 selects as input image 15 the input
object image when the macroblock-based coding mode selected is the
intra~coding mode, but the prediction error image 13 when the
macroblock-based coding mode selected is the inter-coding mode, and
iO supplies it to the texture encoder 17 (step ST3-3). In addition, the
INTRA/INTER decision section 14 supplies the video signal multiplexer
10 with the macroblock-based coding mode selected as the
macroblock-based coding mode information 16.
Returning to the flowchart of Fig. 5, the texture encoder 17
15 encodes the input image 15 according to the method defined by the
ISO/IEC JTC1/SC29/WG11/N1796, thereby obtaining the texture coded
data 18 and locally decoded prediction error image 19 (step ST4). In
the course of this, the texture encoder 17 carries out the coding of
only the object in the block in response to the locally decoded gecmetry
20 data 3. The texture encoder 17 transfers the texture coded data 18
to the video signal multiplexer 10, and the loca'_lly decoded prediction
error image 19 to the adder 20.
The adder 20 sums up the predicted image 11 and the locally
decoded prediction error image 19 to generate the locally decoded
25 texture data 21 (step ST5), and writes the sum to the memory 22 (step
' ST6) . The foregoing processings are iterated for each macroblock,
and when the processings of the entire macroblocks included in a single
VOP are dompleted, the coding processing of the single VOP is
terminated. Otherwise, the coding processing of the remaining

30 macroblocks is continued (step ST7).



of the header anal yzer 42 of an enbodinent 6 in accordance with the
present invention; 5 Fig. 38 is a block diagram show ng the
decaoded VOP sel ector 103 as shown in Fig. 37; Fig. 39 is
a flowhart illustrating the operation of4 t he header anal yzer 42 of
t he enbodi nent 6 in accordance with the present I nvention; 10

Fig. 40 is a flowhart illustrating the detail processing of a VOoP

random access NMBRb M fBrakn Bt §eREP08 Mu1khp1SecOdnd WA wiRhget Ofems of 103
of the enbodinment 6 in accordance with the present invention;

Fig. 41 is thelhexderdimfpraat itoinng tde bit etrebmynénd wugplbes it to the t he
header anal yzer 42 of an_enbodinment 7 in accordance with the 15 present
i nventi on; video signal mpltjiplexerslQy (stepkSHi)agr am showi ng t he decoded VOP
sel ector 107 as. shown in Fig, A41; . Fi 3.is,a flawhart
i1 lustrating t hdR§pErdee shanat f“Hig’r@a?d‘?F 10 mﬂt%?’ﬁe&%i”&f St 9,
enbodi nent 7| W L.t Mems2 N 1,08 ¢8Rkt 1

Fig. 4g§i swgu}f:?om a%tggirw&%rrgﬁﬁr}glgﬁgéget al Igfprtgﬂge}égﬁléglogflf tlo%;?'VCP
random accedghnaehgaomenBt cedap dSta® binot hen dacedrst VP s alegt186 coded 107

of the enbodinent 7 in accordance with the present invention.
data 18 and macroblock-based coding mode information 16, and outputs
the coded bit stream 24 (step ST9).

Next, the operation of the header multiplexer 8, which

- 10 characterizes the present embodiment 1, will be described in detail.

Fig. 7 shows a configuration of the header multiplexer 8 as shown
in Fig. 4. In Fig. 7, the reference numeral 25 designates a VO header
nmultiplexer; 26 designates a VOL header multiplexer; 27 designates

@ GOV header multiplexer selector; 28 designates a GOV héader
15 multiplexer; and 29 designates a VOP header multiplexer.

The VO header multiplexer 25 generates a bit stream into which
the VO header is multiplexed, and supplies it to the VOL header
multiplexer 26. The VOL header multiplexer 26 multiplexes into. the
bit stream fed from the VO header multiplexer 25 various VOL header

20 items including an objeét intra-coded indicator signal 7" as one of
them. Here, the object intra-coded indicator signal 7’ refers to the
information on whether or not all the VOPs contained in the unit such
as a VOL or GOV are coded by only the intra coding. The object
intra-coded indicator signal 7’ can be multiplexed as 1l-bit

25 information in the VOL header information, which is placed at “1” when
the object intra-coding instruction signal 7 is ON, and at “0” when
it is OFF, for example. The bit stream after the multiplexing is
supplied to the GOV header multiplexer selector 27.

The GOV header multiplexer selector 27 decides the output

30 destination of the bit stream fed from the VOL header multiplexer 26



25 'BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The best node for

carrying out the invention will now be described with reference to

t he atconpanyi ng draw ngs to explain the present _ invention in nore
det ail . EMBODI MENT 1 30 | n Bhe enbodi ment 1 in accordance
with the present invention, 10

a VOP encoder will be described that enploys the MPEG 4 video coding
schene di schgsgsbdrdahbe &3¢ tRE Ry é@&é&%ona@dtﬁﬁ%h%&tes out

codi ng means and a mul tipl exi ng neans. e codi ng nmeans carries t

codi ng basedherhémial tiplexingSot @hwhedhaea@et M st B8 BeNtaArLfblf or Bot. | S
applied to all the VOPs contained in the unit such as a VOL or GOV of

each obj ect Agperdingstarthel MPRG, ofhe KOV Jreaslentnesdonoli entoritaifibe in the

mul tipl exin s,adds to each object the information on whether only
t he iﬁt ra 0385%8%&& $Pi5e d TRBS athe; $REOfEPsOk She rrrsgnt rembedinant lsgen

e o o g TR SRALSE08L LR ST bl SO B et
usi.ng only phe I0fier oB¥icus, aRSkverh athe/ERchdere bhnWd BEHE: H3eRTsi e that
| it determines in advance as to whether the GOV header is to be
multiplexed or not. In other words, the encoder can be configured
such that it does not comprise the GOV header multiplexer selector
lq 27, and supplies the output of the VOL header multiplexer 26 directly
to the VOP header multiplexer 29 without passing thrdugh the GOV header
multiplexer 28, or that it supplies the output of the VOL header
multiplexer 26 to the VOP header multiplexer 29 through the GOV header
multiplexer 28.
15 When the GOV multiplex information 6 indicates that the GOV
header need not be multiplexed, the bit stream is supplied to the VOP
" header multiplexer 29 without passing through the GOV header
multiplexer 28.
In contrast with this, when the GOV multiplex information 6

20 indicates that the GOV header must be multiplexed, the bit stream is
supplied to the GOV header multiplexer 28, In response to this, the
GOV header multiplexer 28 multiplexes the GOV header into the bit
stream fed from the GOV header multiplexer selector 27, and supplies
the output bit stream to the VOP header multiplexer 29.

25 Thus, the VOP header multiplexer 29 multiplexes the VOP header
into the bit stream which is supplied directly from the GOV header
'multiplexer selector 27, or from the GOV header multiplexer selector
27 via the GOV header multiplexer 28, and provides the output bit stream
9 to the video signal multiplexer '10.

30 Fig. 8 shows an example of the coded bit stream 30 output from
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i nformation about remaining VOPs. Thus, intra-coded VOP can be

decoded by itself. Because the i mage codi ng apparatus of the
present embodi ment 15 1 is based on the MPEG 4 vi deo encoder that
carries out coding on a VOP by VOR®asis, it is called a VOP encoder
fromnow on. Since the operation of the existing VOP encoder is

di sclosed in the SO I EC JTC1l/ SC29/ WG11/ N1796 and the like, the

operation t ' f | -

component s F 1 HEQUEE ¢ ML present SipRlket 4 SGolflfeetitt B i1
Fig. 4 shoyyegek®Nirivankasn ONrofist BE dmpracodathedtolib® Wifte§eRéam 24 in
enbodinent 1. In Fig. 4, the reference nuneral 1 designates a geonetry
encoder; 2 Rigsignahesscgiedistrstreendd, dike;the aeyeghitred daedldift stream
decoded geonetry data; 4 designates a notion-conpensation predictor; 25
5 desi gnat @ FROYRAN Bi%r niv iCORPTESeRed Y hesdeaiPan pt VO dieader 30b, a

e B U o R A R sid b
e ono T AUl B atier 0, 5810 5 o Shtsln. o e
subt ract er présentesngodinemtal , priedver hextiear 30 indrgdes ahdbdest gnstescoaied
| indicator ‘signal 7' multiplexed thereinto. Thus, the object
intra-coded indicator signal 7’ indicates that the entire VOP' data
10 30e constituting the VOP associated with the VOL header 30b are intra
coded. '
Here, each VOP data 30e includes texture data (r_10t shown) and
geometric data (not sﬁown) that are coded for each macroblock
. constituting a unit to be coded, and is multiplexed with the coding
15. mode information 16 that indicates as overhead information whether
the macroblock is intra coded or inter coded for each macroblock.
However, when the object intra-coded indicator signal 7’ is ON, that
1is, when the entire VOP data 30e of the VOL or GOV are intra coded,
it is unnecessary to multiplex the coding mode information 16 of each
- 20 'macroblock constituting the VOP data, thereby reducing thé amount of
information of the coded bit stream. This holds true in all the
following embodiments.
Incidentally, the VOL header 30b is set on the VOL (Video Object
Layer) by VOL basis. Thus, when the VO consists of a plurality of
25 VOLO and VOL1 as shown in Fig. 1, the VOL header 30b is set for each
VOL, and the object intra-coding instruction signal 7 is also set for
each VOL.
In addition, when the GOV header multiplexer selector 27 decides
that it is unnecessary for the GOV header multiplexer 28 to multiplex

_30 the GOV header, the coded bit stream 30 has a structure as shown in



| NTRA/ | NTER deci si on section; 15 designates texture data to be coded
(referred to as an input image fromnow on); 16 designates

macr @bl ock- based codi ng node i nformation; 17 designates a texture
encoder; 18 designates texture coded dat¥ 19 designates a locally 5
decoded prediction error inmage; 20 designates an adder; 21 designates
| ocal |y decoded texture data; 22 designates a nenory; 23 designates

ref erence tuge X ' es a coded bit stream
it e:g@:%)? Fﬁ%%r@s&éﬁ "RLE

Next, the opération encoder - of the present enbodi nent 1 as

shown in Fig. 4 hbsbepdasapbRed thel §fdsentFefbodinental fhavehanta 10
illustrating the operation of the VOP encoder of the present enbodi nent

1 as shown donfEggratdion that multipPexesnputootheOLi hegpern sheugpjeatd to t he
geonetry encoder 1 not i on- conpensation predictor 4, | NTRA/ | NTER

deci Si on sdatrancadedabpdicator sigmadatt apdicating thatsthasatire YO8t i c
data of_the,i.nput ohj.ec ' 1S, S i ver X16, pi xel bl ock
basi s _cgl I év&u.g & _ &%u*:es Jt‘g‘fao Qﬁgﬁaﬁwﬁgﬁ? &%g%fgr&oq%@ Pﬁgﬁﬁlg‘bj ect

i mage is alyp bt ding the &%ﬁEﬁé%!f thP Sy, P et 0E8aRAS ins eﬁﬁééxﬁ‘%,a

macr obl ock. E?rst, the  geonetry encoder 1 encodes the 1 nput

al pha bl oclan image detddongPatiparabes geeneetide afedodaietherantl] |eaiops

decoded geonetry
‘contained in the cbject are intra coded or not by only decoding and
analyzing the object intra-coded indicator signal 7/ without decoding
10 the individual VOP headers. This makes it possible for the decoding
| apparatus side to carry out decoding with varying the display rate
~or decoding rate with ease, and to generate the coded bit stream that
enables simple access to the VOPs at a desired time.
Although the object intra-coded indicator signal 7/ is
15 multiplexed into the VOL header 30b in the coded bit stream 30 as shown
in Fig. 8 in the foregoing description, this is not essential to the
present invention. For example, the object intra-coded indicator
-signal 7' can be multiplexed into the GOV header 31c in a coded bit
stream 31 as shown in Fig. 9, so that the object intra-coded indicator
20 signal is defined on the GOV basis lower in rank than the VOL. This
enables the coding and the muitiplexing of the object intra-coded
indicator signal on the GOV basis. _
In this case, the header multiplexer 8 can be configured as shown
in Fig. 10 in which the object intra-coded indicator signal 7’/ is not
25 muitipléxed by a VOL header multiplexer 32, but by a GOV header
' multiplexer 33. Thus, the object intra-coded indicator signal 77
functions as the information indicating whether the entire VOP data
31le contained in the GOV are intra coded or not, and is multiplexed
together with the GOV header information into the GOV header 3lc as
30 shown in Fig. 9 by the GOV header multiplexer 33.



20 ‘data 3 (step ST1). Since the coding processing of the geonmetry encoder
1.is off the subject of the present invention, the description thereof

is onftted here. The geonetry coded data 2 is transferred to the video
signal multiplexer 10, and the locally dd8oded geonetry data 3 is

delivered to the notion-conpensation predictor 4 and texture encoder 25
17. Subsequent |y, the notion-conpensation predictor 4 reads the

reference textur %da fr ,es out ,

macr obl ock- based bl oc t%értl'c rﬁi%%{i@h (r)%{égﬁ)‘%e%%ét %Dﬂlﬁ?%%ﬁélnrﬁ gr ﬁ%t?%’r?lgured _
(step ST2).s@gechbiCohd theadBe HPRidipNagORMERRALEALPEM CL0ft b330 oObtains
the notion information 5 by carrying out the bl ock matching .

12 ointurd-godad olndicatoncdighad 7Th firvm therdbjeotkintrd-Heedbagi s of the
| ocally ,__decoded geonetry data 3. Then, the nption-conpensation
predi ctor 4instructignfignadnis i& Hemetyessenthal rter the mueseaktinventsen. 23 at

the prea cr ot exame e LS Re ol o e Rt e} Sak S Gb bk gy AR Bo%8  The
motion  thdbes BBE | oM R ARBEEELE i {REHRI MR QUSSR 1R REEHL St OF 4
' | signal 7 indicating whether the entire VOP data constituting the VOL
or GOV are to be intra coded or not is represented in the form of bit
information, the object intra-coding instruction signal 7 itself can
.10 .be multiplexed as the object intra-coded indicator signal 7‘.
Furthermore, although the coding apparatus of the present
embodiment 1 is implemented in the form of hardware as shown in Fig.
4 and soon, this isnot essential to the present invention. For example,
the coding apparatus can be implemented in software. In other words,
15 the functions of the present embodiment 1 can be implemented by means

of a CPU or MPU that executes the program as shown in Figs. 5 and 6.

This also applies to all the following embodiments.

EMBODIMENT 2

20 In the present embodiment 2 in accordance with the present
invention, a VOP encoder will be described that comprises the following
coding means and multiplexingl means in a video coding system according
to the MPEG-4 disclosed in the ISO/IEC JTCl/ SC29/WG11/N1796. The
coding means carries out coding of all the VOPs contained in the unit

25 such as a VOL or GOV in response to the object intra-coding instruction
'signal. 7, the information indicating whether only intra coding is to
be carried out or not. The multiplexing means multiplexes into the
coded bit stream the object intra-coded indicator signal 7’ and display
time multiplex identification information 34. The object intra-coded

30 indicator signal 7’ is the information indicating whether all the VOPs



supplied to the video signal nultiplexer 10, and the predicted i mage

11 is fed to the subtracter 12 and adder 20. Then, the
I'NTRA/ | NTER deci si on section 14 decides on the basis 10 of the
externally set object intra-coding instrifction signal 7 the codi ng
node of the individual macrobl ocks of the VOPs to be coded, and
selects an input inmage in response to the coding node deci ded. The

e sel g (igh Lheng 388t 4 e oo Db S ca gl o1

error inmage 'S supp

nacr obl ock-dpaggel, opkh _E spREe HiRkonABt iRzl 6asiacirdedticn SwBkhStion 3¢ 1O
the video signal nultipleéexer 10 (step ST3). Here, the object

i ntra- codi dpdiostesiehiethesitieabbsoliutel df splagt time iimdoradtivn wiiedllerthe
all the VOPs contained in the unit such as a VOL or GOV are to be coded
only by t h¥OPRtqontedaedgnotheronit iwichag 8 Wt op Oy i3 &p kpepdledigvely20
switch or Iﬁﬂr‘]lﬁ tti’)n com"rgnd. When all the VOPs are to ‘be coded by

only the i 1R %%@Prt%% 'signal is turned ON ("1"), and otherw se

it is turned OFkif" G') ; L0 04 b lgist ' t he
operation of thg. 1&.011 srll?\rrmRzlﬁol{lrFéﬁugée%osnl %%Stggc\{c%fg%ﬁ%érﬂ% %1% rlg%sjiegg wil |

now be desembbéiinertb2. Whd) VORTeRicea€6L alsasHowd. 16 Fidri Ndthad decafeg@tdtanbni S
switched in response to the value of the object intra-coding

i nst ruct i oivesyghkdsey tosthg VOP encSiE3- of . thah enbodinasiyj &cas ishiowa- bodiigg
| nst .r ucti Or}l.Si gagagici gpg:\alititopleof the encoder is also similar to that of the
-10 embodiment 1. The present embodiment 2 differs from the foregoing
embodiment 1 in the structure of the header multiplexer 8. In Fig.
11, the reference numeral 34 designates the display time multiplex
identification information; and 35 designates a time code
representing the absolute display time of the individual VOPs. Thé
15 remaining members are identical to the corresponding members of Fig.
| 4 designated by the same reference numerals. Here, only the header
multiplexer 8 with different ,stfucture from that of the embodiment
1 will be described.
Fig. 12 shows a configuration of the header fnultiplexer 8 as
20 shown in Fig. 11. In Fig. 12, the reference numeral 36 designates
a VOL header multiplexer.
The header multiplexer 8 as shown in Fig. 11 carries out in its
VOL header multiplexer 36 the following multiplexing. Specifically,
the VOL header multiplexer 36 multiplexes the 1l-bit object intra-
25 coded indicator signal 7’ into the VOL header information; multiplexés
the 1-bit display time multiplex identification information 34 into
the VOL header information when the object intra-coded indicator
signal 7’ is ON, that is, when it indicates that all the VOPs contained
in the unit such as a VOL or GOV are intra coded; and multiplexes into

30 the VOL header information collectively the time code 35 indicating



| NTRA/ | NTER deci si on section 14 selects the input object inmage as the
input inmage 15, sets the macrobl ock-based-codi ng node information 16 30
to the intra-coding node, and supplies the input inmage 15 sel ected

13 to the texture encoder 17 (stdp ST3-2). On the other
hand, when the object intra-coding instruction signal 7 input is
OFF, the I NTRA/I NTER deci si on sect lon 14 sel ects t he codi ng node for

each macro c d Iod ol ; t

3TCL Scoo) N 1FRAGEER pirb Ly afie B 203 € VRS con ﬁﬁ%RA%‘El‘?ﬁl‘rﬂlfg%eE%. on
section 14 sgebedirscedi e ai SFGE timelma th Emwz identificabjiestinfomgrivhen the
macr obl ock- based codi ng node selected is t I ntra-codi ng node, but

t he predict3on error image 13 when the macr obl ock- based codi ng node

selected is the inter-coding node, an supplies it  to the texture
encoder 17 (st epietsa e tine o6k SO0 t%-‘ﬁ% 1nlfﬂﬁ’mllwféé’§?§|36ht§%éﬁpon 14
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seconds the display time of the images {such as frames in MPEG-2 and

- VOPs in MPEG-4) constitutiﬁg a moving picture. This offers an
advantage of being able to access a desired frame only by designating
'1_0 the value of the time code 35 by adding this information to each frame

when carrying out frame based edition in a video editor for business

use.

Since the remaining configuration is the same as the header
multiplexer 8 as shown in Fig. 7, only the operation of the VOL header

15 rmultiplexer 36 in Fig. 12 different from that of the embodiment 1 will
be described.
| The VOL header multiplexer 36 multiplexes information required
.into the bit stream supplied from the VO header multiplexer 25 in
accordance with the following rules 1)-5).
20 1) Multiplexing various VOL header information such as data
needed for decoding and decompressing the individual VOPs.

2) Multiplexing the object intra-coded indicator signal 7’.

3) Multiplexing the display time multiplex identification
information 34 when the object intra-coded indicator signal 7/ is ON,

25 that is, when it indicates that all the VOPs contained in the unit
such as a VOL or GOV are subjected to the intra coding only.

The display time multiplex identification information 34 is
1—bit.information indicating whether to multiplex the time codes 35
in all the VOPs in the VOL into the VOL header information area. When

30 the time codes 35 in all the VOPs in the VOL are to be multiplexed



©

15 ~ encodes the input inmage 15 according to the nmethod defined by the

| SO I EC JTC1/ SC29/ W511/ N1796, thereby obtaining the texture coded
data=18 and | ocal |y decoded prediction error inmage 19 (step ST4). In

the course of this, the texture encoder Zi7 carries out the codi ng of
only the object in the block in response to the |locally decoded geonetry
20 data 3. The texture encoder 17 transfers the texture coded data 18

to the vi de(r)lfm %alvﬁgué%%gelrrexer I111(1Jatl<;;1)1r)1d {p%sl_r%%gl | “ggcoded prgdl ct| on
~error inmagé '
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iterated for each macrobl ock, en the processings of the entire

macr obl oc kmﬂhmplmteddentafmatg.ba informa¥@bn a4 isonpt etdd ipléaeed.odi ng
processing of the single VOP term nated. O herw se, the coding

processPng of tHeé ME%R%%I‘SO Wh?@cb@'f—)lll d&@sopée%%ﬁﬁtﬁée%PQ%;t éf}jsqalﬂ)or f
14 8 t
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34 are ON, the time codes 35 in all the VOPs in the VOL into the VOL
header information section as shown in Fig. 15 which will be described
later. For example, when a certain VOL includes 30 pieces of the VOPs,

10 30 time codes 35 are multiplexed into the VOL header information
section.

5) Supplying the GOV header multiplexer selector 27 with the
bit stream passing through the foregoing multiplexing processings.

Figs. 13, 14 and 15 each illustrate a coded bit stream output

15 from the VOP encoder of the present embodiment 2.

The coded bit stream 37 as shown in Fig. 13 illustrates a case
when the object intra-coded indicator signal 7' is OFF, in which
.neither the display time multiplex identification information 34 nor

| the time code 35 is multiplexed into the VOL header information 37b.
20 | In this case, relative time information, which indicates the relative
time from the reference time code 35, that is, fromthe absolute display
‘time that is multiplexed into the GOV header 37c to the time the VOP
is displayed, is multiplexed into the VOP header information 37d of
the individual VOPs (the relative time information is either
25 modulo-time based or VOP time incremented, though not shown here).
The decoding side decides the display time of the VOPs according to
the relative time information.

The coded bit stream 38 as illustrated in Fig. 14 represents

the case when the object intra-coded indicator signal 7’ is ON, but

30 . the display time multiplex identification information 34 is OFF, in



vi deo signal nultiplexer 10 (step ST8). The vi deo signa

mul tiplexer 10 nultiplexes the bit stream9, 5 which consists of the
nul t -pl exed itens of the header infornmation, with the geonetry coded
data 2, notion information 5, texture cozied : data 18 and

macr obl ock- based codi ng node information 16, and outputs t he coded
bit stream 24 (step ST9). Next, the operation of the header

Gesor bod MRRSTE tnbCeind BBEERE7RG: KR IPTRRN (ARBDATO0 thadt L sor

mul ti pl exerin@odfa®itiM3sb. As i Figd 1%, the Fblatike thfe r8ifRARRELoUREral 25
desi gnates a VO header mul t'pl exer; 26 designates a VOL header

mul ti pl exemul27plessditethe VOP headedh floeadeionB8d oplthrandsel du1ofOPs28
designates a GOV header 15 nultiplexer; and 29 designates a VOP header
‘mul tipl exerkt indicates therpelardvieling frem the ueferense §éne c@oes3nobithest r eam

into which t he VO header_.i | tipl d,, and les it tg.the VOL

noader o B0SRRPEF Seiry SanTet, oL THIBEI AR TFER SBITBnAAT APENes

into, the ina +ihhtesd g,@@rqrg gﬂsg’i dhe VO header multiplexer 25 various.
hﬁ’o cluding a

"VOL header ~Items in obj ect intra-coded indicator signal 7
as one of Theegbadie it bbBee39Chs | 1Mt eeedl inn#igatly repgasdnts

refers to the i nformati on on whether or not all the VOPs contained in

the unit sudle case inadhighV@ithorheGoy]esteisbtedodpd dmidicater shgnral dodindg. The

obj ect the display‘time‘multipiex identification information 34 are ON. In

10 this case, the time codes 35 in all the VOPs in the VOL are multiplexed
into the header information section 39b. In this case, the relative
time information in the VOP header information section 39d can be
multiplexed without change, or multiplexing of the relative time

_ information into the VOP header information can be skipped to avoid

15 the duplication with the time codes in the VOL header information 3%b.

As described abbve, the present embodiment 2 is configured such

that it multiplexes into the VOL header the object intra-coded
indicator signal 7’ which indicates that all the VOP data consj:ituting
the VOL undergo the intra coding, the display time multiplex

20 identification information 34, and the time codes indicating the
absolute display time of all the VOPs in the VOL. Thismakes it possible
for the image decoding apparatus that decodes the VOPs by receiving
the bit stream generated by the present coding apparatus to decide
as to whether all the VOPs contained in the VOL are intra coded or

25 not, and whether the time codés' of all the VOPs are collectively
multiplexed or not, without decoding and analyzing the individual VOP
headers. This makes it possible for the decoding apparatus to readily
identify the VOP to be decoded before starting decoding of the VOP,

and to carry out decoding with varying the display rate and decoding

30 rate, and to access the VOP at a desired time with ease.
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i ntra-coded indicator signal 7' can be multiplexed as 1-bit 25
information in the VOL header information, which is placed at "1" when

the gbject intra-coding instruction signal 7 is ON, and at "0" when

it is OFF, for exanple. The bit streama?ler the nultiplexing is

supplied to the GOV header nultipl exer selector 27. The GOV
header nul ti pl exer sel ector 27 decides the output 30 destination of the
bit streamfed f1@RLhGE tHELE $hq BkainbPé &8 igfexes into the VOL header

15 . i n accordance with the (gxlnurtlplex i nformation 6 that i ndicates
whet her nultHepbBXédty iakréheodddViheébsitiori 81dmalbe’ fadiispdyotimedmuboiplex
According to the MPEG 4, the GOV header need not be contained in the
coded bit sidengifiqaiuien intormatdarrddofnd Humer eadar 38mvbdnnelhe codedbit 5

se et el B lets 16, SO LopRek o' 09 \e. S L Bl g s enis
. t d ht . . ! ) ! -a . . t
) P51 ORGSR ROHI D gl S0 ROBHRE L5 g bo

such-t hat ido:ﬁqgar@&tascciﬁptﬂléefotlmgwﬁg&aﬁ\g%s Mulshiipp exer sel ector 10
27, and supplies the output of the VOL header multiplexer 26 directly
o (EXAMPLE, 1) .

As shown in the coded bit stream 40 of Fig. 16, the object
intra-coded indicator signal 7’ can be multiplexed into the VOL header

10 40b, whereas the display time multiplex identification information
34 can be multiplexed into the GOV header 40c when the object
intra-coded indicator signal 7’ of the VOL belonging to this GOV is
ON, and the time codes 35 of all the VOPs contained in the GOV layer

can also be multiplexed into the GOV header 40c when the display time

15 1multiplex identification information 34 is ON. In this case, the
display time multiplex identification information 34 indicates
whether the time codes 35 of all the VOPs contained in the GOV are
multiplexed collectively into the GOV header or not.

(EXAMPLE 2)

20 As shown in the coded bit stream 41 of Fig. 17, all the object
intra-coded indicator signal 7', the display time multiplex
identification information 34 and the time codes 35 can be multiplexed
into the GOV header 4lc. In this case, the object intra—coded
indicator signai 7’ indicates whether all the VOPs contained in the

25 GOV are intra coded or not, and the display time multiplex
identification information 34 indicates whether the time codes 35 of

- all the VOPs contained in the GOV are multiplexed collectively into
the GOV header or not.
Thus generating the coded bit stream makes it possible for the

30 decoding side to readily identify the VOP to be decoded on the GOV



to the VOP header nultiplexer 29 without passing through the GOV header
mul tiplexer 28, or that it supplies the output of the VOL header
mul t °pl exer 26 to the VOP header multiplexer 29 through the GOV header

mul tipl exer 28. 15 When the GO%ultiplex information 6 indicates
that the GOV header need not be multiplexed, the bit streamis
supplied to the VOP header nmul ti pl exer 29 w thout passing through the

GOV header basis, 8|l Pl eX @Y d%%odi?%g with varying Eﬁétéﬁ'ﬁlago%%ée faéicri;g(of\hen

the GOV nultiplex 1 nforfation I ndi cdates that the nmust be
mul ti pl exediecbgndiraté} @AM fake simpkdipptédtd anehOrRY shéasiatednilnel. pl exer

28. In response to this, the OV header mul tiplexer 28 multipl exes
t he GOV header into the bit stream fed fromthe GOV header

mul ti'pl exer_sel ector 27, and supplies the output bit streamto the
VOP fieader EREPPF Nd 29. 25 Thus, the VOP header nultiplexer 29

mul ti pl gxes the 1y Shiment 3 LALRLNSDIL L1 630 WOLEDY $nouRRdred
eader mu Ip? r , O

directly fromthe exer “sel ect or fromthe GOV
header nul td deIEECRS! WA MWe describéd forarddeBeEM ReasieindBdsihpb&xRlingd, and

provides the output bit stream 9 to the video signal multiplexér 10.
30 . Fihg. c8dehivit stresmagpheratfedt be tthed ¥OP bericcsleredes Gibedt frutthier om
foregoing embodiment 1. More specifically, an image decoding
" apparatus will be described for decoding the object intra-coded
10 indicator s'ignal 7’ described in the foregoing embodiment 1 from the
coded bit stream, and for controlling the display of the decoded VOPs
in accordance with the value of the signal 7'.
First, a configuration and operation of the image decoding
apparatus (VOP decoder) in the present embodiment 3 will be described.
15 Because the operation of the existing VOP decoder is disclosed in the
' ISO/IEC JTC1/SC29/WG11/N1796 and so forth, the operation of the VOP
decoder itself will be only outlined here. In the following
description, the function characterizing the VOP decoder of the
present embodimen_t 3, that is, the function to decode the object
20 intra-coded indicator signal, and to selectively decode the VOP images
based on the value of the signal will be mainly described. In the
following description, it is assumed that the coded bit stream 30 as
shown in Fig. 8 is input to the VOP decoder. '
Fig. 18 shows an internal configurétion of the VOP decoder of
25 the embodiment 3 in accordance with the present invention 3. It is
assumed here that the VOP data consists of the texture data and
geometric data as in the embodiment 1, and that the decoder has the
function to decode these data from their compression data received.
In Fig. 18, the reference numeral 42 designates a header

30 analyzer; 43 designates a bit stream whose header information has been
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16 the VOP encoder of the present enbodinent 1 in accordance with
t.he present invention. It is an exanple of the coded bit stream 24 in
Fig..24. The coded bit stream 30, |ike the conventional coded bit stream

as shown in Fig. 3, conprises a VO heade?’ 30a, a VOL header 30b, a 5

A0V header 30c, a VOP header 30d and VOP data 30e, each of which consists
of a start code and header information or data information. In the

present enbpdigBad; k4 HBEidrdicadeided @gh&!?'éﬂﬂ@?zéf‘; oy ekiditted- coded
i ndicator signal 7' nultiplexed thereinto” Thus, the object

I'nt r a- codedydondtcpicoded idgtal; 46 desiiraakesa thatetttyedertdare 4OBedadreatek0
30e constituting the VOP associated with the VO. header 30b are intra
coded. decoded geqaesriedatavob8 idasigvebes Exidess eedadudataat4? (not

macr obl ock desiona iR St FkoinF SoOpRastey JeEaeT SORGPET REREE N th
L s ekRgiees Wk ghinlGy 4otp A ey S ndts el gmt o
macr obl ock.53 desigrdiesV 8ecoddtt brifectoifineébxtitd Aatasiesl idedigadwds Sihgnal 7'
is ON, that " is, when the entire VOP dat.a 30e of the VOL or GOV are
intra codediNTRA/INTER deeisimecestiony 59 deslignatesoutput: sekbarenddea: 56
| m_c ormat | Onde%?.gg;teesa %hmemory; and 57 designates reference texture data.
Fig. 19 is a flowchart illuétrating the operation of the image
10 decoding apparatus as shown in Fig. 18. The operation will now be
described with reference to Figs. 18 and 19.
First, the coded bit stream 30 is supplied to the header analyzer
42, which analyzes the VO header, VOL header, GOV header and VOP header
in accordance with prescribed syntax as will be described later (step
15 ST10).
| In the course of tﬁis, the object intra-coded indicator signal
7' multiplexed into the VOL header 30b is also analyzed, and is supplied
to the INTRA/INTER decision section 54.
Subsequently, the bit stream 43, the header information of which
.' 20 is analyzed by the header analyzer 42, is supplied to the video signal
analyzer 44. The video signal analyzer 44 analyzes the VOP data,
divides the data into the geometry coded data 45, texture coded data
48 and motion information 51, and supplies them to the geometry decoder
46, texture decoder 49 and motion compensator 52, respectively (step
25 ST11).
.The geometry decoder 46 decodes the geometry coded data 45
supplied, and outputs the decoded geometric data 47 (step ST12).
The motion conipensator 52 produces the decoded prediction

texture data 53 on the basis of the reference texture data 57 read

30 from the memory 56 and the motion information 51 supplied from the



20 “macrobl ock constituting the VOP data, thereby reducing the anount of
I nformati on of the coded bit stream This holds true in all the

f ol | gwi ng enmbodi nent s. I ncidentally, the VOL header 30b is set
on the VOL (Video hject Layer) by 2¢QL basis. Thus, when the VO
consists of a plurality of 25 VOLO and VOL1 as shown in Fig. 1, the VOL
header 30b is set for each VOL, and the object intra-coding

i nstruction : hS e each VQOL. In

addi tion, V§a %Jlgéi)h\'/ %ﬂl re§ A t@rtlegxse'¥l3s)el ector 27 decides that it

i s unnecessary f Ohe tthat Y JResger 4Metslteks§%e2ﬁ1atg@ dadld ERbeXhe 3Rxtutde GOV

header, the coded bit stream 30 has a structure as shown in

17 Froded deka difit it Iaec&dlérimadﬂ:h Blﬁ)eprescrlbed schefie deflicredbizdthdove,
t he present enbodi ment 1 has suc conf |gur ation that nultipl exes
into the VOPHazH&uchhas oifEEC JTCl/SPﬁ?ﬁEJédHé 96 ndncageremtesakhy:

|19 o219 BBl oRILY SoleR T orf M oBRRSH LG 05038 1o
concept of LHgp1Id4 18 End NHNTRAAPAPAR 16818idfSRktion 54.

- The INTRA/INTER decision section 54 first makes a decision of
the final output texture data 55 in accordance with the object
intra-coded indicator signal 7’ (step ST15).

10 Fig. 20 is a flowchart illustrating the INTRA/INTER decision
operation at step ST15 by the INTRA/INTER decision section 54 in the
present embodiment 3.

First, in response to the value of the object intra-coded
indicator signal 7/, the operation mode is switched (step ST15-1).

15 When the object intra-coded indicator signal 7’ is ON (“YES”
at step ST15-1), the INTRA/INTER decision section 54 immediately
outputs the texture data 50 as the texture data 55 (step ST15-2).

In contrast with this, when the object intra-coded indicator
signal 7’ is OFF (“NO” at step ST15-1), the INTRA/INTER decision

20 section 54 selects its processing in response to the macroblock-based
coding mode information 16 decoded by the video signal analyzer 44
(step ST15-3). Specifically, when the macroblock-based coding mode
is the intra-coding mode (“YES” at step ST15-3), the INTRA/INTER
decision section 54 outputs the decoded texture data 50 as texture

25 data 55 (step ST15-2), and when it is the inter-coding mode (“NO” at
step ST15-3), the INTRA/INTER decision section 54 sums up the decoded
prediction texture data 53 fed from the motion compensator 52 and the
decoded texture data 50 , and outputs the sum data as the output texture
data 55 (step ST15-4).

30‘ 'Returning to the flowchart of Fig. 19, because the output texture



an i mage decodi ng apparatus can decide as to whether all the VOPs
contained in the object are intra coded or not by only decodi ng and
anary2|ng t he object intra-coded indicator signal 7° wthout decoding 10

t he individual VOP headers. This makes i2f/ possible for the decoding
apparatus side to carry out decoding with varying the display rate or
decoding rate with ease, and to generate the coded bit streamthat

enabl es si gpl £ 53C¢eSss cP hh@hv%ségu@rr@?@b 6d51KS, it is writter\ihBgugh

t he object 1 ntra-code i cator si tiplexed into the VOL
header 30bthd ridiRr osleckslaefa Stireyamre ﬁ@re‘?gBQﬂ@ processifly Aisgcafridd blie

for egoi ng descrlptlon this is not essential to the pr esent
i nventi on. oﬁotheamnpbblocﬂhbaebqsecmllcht defiosdetihe netidest ddecoded) segien 7
can be multiplexed into the GOV header 31c in a coded bit stream 31

as shown i Brﬁl%}er@m% thhﬁlet‘Fﬂéhé‘Ej side AR, deqsHBg 3R -cdforeserpse EPgnal

s defi V abl es
the co tggdi S%Jrllt Sﬁg%fco%eggg’h% |n§t}§% (q:% %Eo%lmg? gﬁﬁgator
si gnal 0” Eﬁfré;@/V@@Si§ completed, and if‘ tHY 8+ £AS ®odkher herdgexrfgpd pkexer 8
can be configured as shown in Fig. 10 in which the object intra-coded
i ndi cat or acgnddtetteds tel pradessimigt reteneesd tbysteep/Srlbeanlenrnyl dutplthzer 32,
but by a GOV header mul ti pl exer 33. Thus, the object intra-coded

i ndi cat or Fige@isignal analysntmem? en¥ard, thes CARBIMENTOHNS Aeredinanet ®het her

the enti rem\a/c(:]raobd_l.ocis associated with the current VOP (step ST17).

10 To achieve this, the VOP decoder of the present embodiment 3
operates as follows. First it decides as to whether the object
intra-coded indicator signal 7’ is ON or not as illustrated in the
INTRA/INTER processing of Fig. 20. When the object intra-coded
indicat.or signal 7’ is ON, that is, when all the VOP data 30e

15 constituting the VOL are intra coded, the VOP decoder outputs the
decoded texture data 50 as the output texture data 55 without making
the decision at step ST15-3 as to whether the coding mode is the
intra-coding mode or not on the macroblock basis. This makes it
possible to reduce the INTRA/INTER processing by the amount needed

20 for the processing of step ST15-3.

Fig. 21 shows an internal configuration of the header analyzer
42 of the present embodiment 3 as shown in Fig. 18, and particularly
a configuration of the VOP header analyzer 55 in detail. In Fig. 21,
the reference numeral 58 designétes a start code analyzer; 59

25 designates a VO header analyzer; 60 designates a VOL header analyzer;
61 designates a GOV header analyzer; 62 designates a VOP header
analyzer; 63 designates a time code; 64 designates a modulo-time base
analyzer; 65 designates a modulo~time base; 66 designates a decoded
VOP absolute display time generator; 67 designates a VOP time increment

30 analyzer; 68 designates a VOP time increment; 69 designates a frame



@

3le contained in the GOV are intra coded or not, and is mul ti pl exed
together with the GOV header information into the GOV header 31c as 30
shown’ in Fig. 9 by the GOV header nultipl exer 33.

18 In addition, although th&8present enbodinent 1 is _
configured such that the header nultiplexer 8 generates the 1-bit
obj ect I ntra-coded indicator signal 7° fromthe object intra-coding

| Struct | OnsieigBakroLlkk; 10 BOki G538NI ok VLA ARER Al HEPLLG, 71 5

For exanple, the object intra-co ator signa VE Nor €

than one bidesifnbeesalGevesye infiofmdiRn0RE atle dI¥FIAYCOAMNAnFOSEAUCH S&t
signal 7 indicating whether the entire VOP data constituting the VOL

or GOV are ¥ the fecodersddd: oanchde des ygnates eatwidieon infernfatt on dieddetr
information, the object intra-coding instruction signal 7 itself can 10
be mul tipl eX8IY4E%t he obj ect intra-coded indicator signal 7'.

T s T ement ed o gRe s of Bior e ERREER Mafogaf PSRRGL concioufTiiEn OO
on, this i sof@heemaait sRip tBnt RS 1RACES R SHRNLA Gy, PRI, eXARPLC 22, the
| reférence numeral 73 designates an cbject intra-coded decision
section; and 74 designates a frame skip VOP decision section.
Next, the operation of the header analyzer 42 will be described
10 in detail.

Fig. 23 is a flowchart illustrating the operation of the header
analyzer 42 as shown in Fig. 21, which illustrates the header analysis .
at step ST10 as shown in Fig. 19 in more detail.

The header analyzer 42 of the présent embodiment 3 decodes the

15 object intra-coded indicator signal 7' fromthebit stream, and carries
out the frame skip control based on the information provided by the
signal.

Here, “frame skip control” refers to the following operation.
When carrying out the image decoding using a software decoder in such

20° an enviromment as only limited resources are available like a CPU and
memory in a PC (personal computer) and WS (workstation) » and hence
all the coded VOPs cannot be decoded, the “frame skip control”
restricts the VOPs to be decoded by skipping reading of the remaining
VOPs. A method of using the object intra-coded indicator signal 7’
25 will be described later.

In the header analysis by the header analyzer 42, the start code
analyzer 58 first analyzes the start code contained in the coded bit
stream 30 supplied (step ST18). The start code analyzer 58 supplies
the bit stream to the VO header analyzer 59 when the analyzed start

30 code indicates a VO (step ST19), to the VOL header analyzer 60 when



t he ‘codi ng apparatus can be inplenented in software. In other words, 15
the functions of the present enbodinent 1 can be inplenented by neans
of a-CPU or MPU that executes the programas shown in Figs. 5 and 6.

This also applies to all the follow ng edbodi ments. EMBODI MENT 2 20
In the present enbodinment 2 in accordance with the present I nvention,
a VOP encoder will be described that conprises the follow ng codi ng

means and I ' NS, AN+ AqMd cosh a ' to
Tho NPEG 4 Bios S Tg e R e Rt RR A 0 e SRl GO, O header (2
nMeans carr i£f19dbr @idiinéh he lnaliybed WERst ¢ohbaindgdatsls bheownétep 8021)suUch as
a VOL or GOV in response to the object intra-coding instruction

signal 7, tdrel tathe WaPheadendnahtiergpadnieiere amyzedtstart edidedndscaies

be carried out _or not. The nultiplexing means nultiplexes into the

coded bit ¥ VORn{$4RP §BPaLt Ingidentabkyy itheikk: StrerBnda swrpkind dPsPiay

i cator SToe STohL AL PR A bR e e e TR e

19 COYY anAggsid the unit such as a VOL or GOV undergo only the intra

coding The VO header analyzer 59 analyzes the VO héader information
in the bit stream fed from the start code analyzer 58, and supplies
the bit stream after the analysis to the start code analyzer 58 (step

10 8T23).

| The VOL header analyzer 60 analyzes the VOL header information

and the object intra-coding indicator signal 7’ in the bit stream fed
from the start code analyzer 58, and supplies the bit stream after
the analysis to the start code analyzer 58, and the object intra-

15 coded indicator signal 7/ analyzed to the VOP header analyzer 62 and
INTRA/INTER decision section 54 (step ST24).

' The GOV header analyzer 61 analyzes the GOV header information
in the bit stream fed from the start code analyzer 58, and supplies
the bit stream after the analysis to the start code analyzer 58 (step

20 ST25). Inthecourseof this, the time code 63 contained in the analyzed
GOV header information is supplied to the VOP header analyzer 62. The
definition of the time code 63 was given in the description of the
embodiment 2.

Next, the operation of the VOP header analyzer 62 which

25 corresponds to step ST26 will be described.

Fig. 24 is a flowchart illustrating the op.eration of the VOP
header analyzer 62.

First, the bit stream input to the VOP header analyzer 62 is
supplied to the modulo-time base analyzer 64, which analyzes the

30 modulo-time base (step ST26-1), and supplies the modulo-time base 65



or not. The display tinme multiplex identification information 34
i ndi cates whet her the absolute display time information of all the
VOPs .tontained in the unit such as a VOL or GOV is to be collectively 5

nul ti pl exed or not. Fig. 11 sRows a configuration of the VOP
encoder in the present enbodi nent 2. The VOP encoder as shown in Fig.
11 has a configuration very close to the VOP encoder of the

enbodi ment  dnasyA0¥e tiHe BbSoded VOP dbsollife %%Fiﬁﬁﬁ%%t %@{ebsngﬁfa&%ggﬁ&der

is also simlar to that of the 10 enbodi nen I ment 2
differs frobhe bétfstrmpe after the azodi sment tHe VOPtHignesifididmene Hfalkher
header mul tiplexer 8. In Fig. 11, the reference nuneral 34 designates
t he display61'ma mul ti pl ex identification information; and 35

designates a ti C , , representi t he absolute display tinme of the -
i ndi vi dual VOPs mﬁg’%%ﬁme r’é’rF&J-eHF% SRATIZPE 6 AOPUEAES ChE VOP (e
correspandi E r | 5 ' the erepce
e al o Hereane) By foeid strean sloRBR N s¥o12); ATBHBELIGSERS
structure fvomtifat iﬂérérﬁ&teB@C&ia'IEBéd to theldédddedbPori@dabl REL display
Fig. 12 shows a configuration of the header nultiplexer 8 as 20 shown in
Fig. 11. |ntine generatdm66ehpddiimebitustraim aftdeshgrmialysis to tlae Yohméeader

mul ti pl exer. The header multiplexer 8 as shown in Fig. 11
carries outSK}Pjqogtroller 69.

The decoded VOP absolute display time generator 66 generates

10  the decoded VOP absolute time 70 from the modulo-time base 65, VOP
time increment 68 and time code 63, and supplies it to the frame skip
controller 69 (step ST26-3).

Here, the modulo-time base 65 is the information indicating the
time in seconds at which the VOP is to be displayed from a particular
15 reference time defined by the time code 63 as shown in Fig. 25. The
amount of seconds is representedlby the number of “1s” with the
additional “0” indicating the end of the data.
The VOP time increment 68 is the information for fine édjusting
the display time with an accuracy of 1/1000 second within one second

20 from the time determined by the modulo-time base 65 as shown in Fig.
25. Thus, the MPEG-4 can determine the VOP display time at an accuracy
of 1/1000 second. For example, the decoded VOP absolute display time
(time code) is generated as follows. When the modulo-time base 65
of the VOP to be decoded is “10”, the VOP time increment 68 is “000000”

25 (when the VOP time increment is 6-bit accurate), and the reference
time defined by the time code 63 is “00 hour 12 minutes 34 seconds”,
the absolute display time of the decoded VOP becomes “00 hour 12 minutes
35 seconds”.

Subsequently, in the frame skip controller 69 as shown in Fig.

30 22, the object intra-coded decision section 73 first determines the



VOL 'header multiplexer 36 the fol lowing nul tiplexing. Specifically,

t,he VOL header nultiplexer 36 nmultiplexes the 1-bit object intra- 25
coded indicator signal 7' into the VOL header information; mnultiplexes

the 1-bit display time nultiplex identifdkation information 34 into

the VOL header information when the object intra-coded indicator

signal 7' is ON, that is, when it indicates that all the VOPs contai ned

in the unity t&&‘ﬁ%?g?ra ofRnri Bi@eéft{ylte{ e%%oréﬁ:ﬂcmﬁthp{:ﬁé%j'e%o 30

t he VOL header mati on collectiv time code 35 Indicating

20 tine rabsedied endisptéy Siignel of Alstep heTARS . CHOBE | dpeici figcaligy, VOL in
accordance with the display tinme multiplex identification information

34, it de¢ides asheo whatheoddel3sbjectt inerd-eodeduindigatos digsad 1'n t he
IEC 5 standard publication 461 for "tine and control, codes for video
tape 100 e, apg when He 15 Mbr FARY 48+ MEENRLEALMPT A8 MRFEsthat nut es

o5 VR e hoeletel g o elmSeer gl opis | TR
advant age ofed¥2hAfigbbe dHe 2eSashif sHeshhad Saitheaty thy rfdamt HXabl VP
' decision section 74. In éontrast, when the object intra-coded '
indicator signal is OFF (“NO” at step ST26-4), the input bit stream
is directed to the video information header analyzer 72.

10 The frame skip VOP decision section 74 makes a decision as to
whether the VOP to be analyzed is the VOP to be decoded or not in response
to the decoded VOP absolute display time 70 fed from the decoded VOP
absolute display time generator 66, and to the VOP rate information
71 that is set on the decoder side at a value lower than that of the

15 encoder side for frame skipping (step ST26-5). When the frame skip
VOP decision section 74 decides that the decoding_is necessary (“YES”
at step ST26-5), it supplies the input bit stream fed from the object
‘intra~coded decision section 73 to the video iﬁformation header
analyzer 72. On the contrary, when it decides that the analysis is

20 unnecessary (“NO” at step ST26~5), it supplies the bit stream to the
start code analyzer 58.

Here, the VOP rate information refers to display rate information
indicative of the number of VOPs to be displayed b‘er second, which
VOPs are included in the prescribed unit such as the VOL and GOV. For

25 example, when the VOP rate information is 2 pieces/second, two VOPs
are displayed per second, which is equivalent to display each VOP for
1/2 second. Accordingly, when the decoded VOP absolute time 65 of
the first VOP is “00 hour 01 minute 00 second” and the VOP rate
information is 1 piece/second, a decision is made that such VOPs are

30 to be decoded that have the absolute display time “00 hour 01 minute



10 "the value of the tinme code 35 by adding this information to each frane
when carrying out frane based edition in a video editor for business

use. - Since the remaining configuration is the sane as the

header mul tiplexer 8 as shown in Fi3g. 7, only the operation of the
VOL header 15 multiplexer 36 in Fig. 12 different fromthat of the :
enbodi nent 1 wil| be descri bed. The VOL header mul ti pl exer

36 nultiplexes infoy I on _requi.re into bit .str S I from
the VO headér “ffit? p@%ﬁo%ﬁﬁr} ﬁnmuge 02§§E8P§a’n8ég\%°tqﬁl’tv%’el cﬁg‘.ﬂrﬁeoév%n&%&hrggl es
1)-5). 20 ' i iuso Wdo RGN DARSTBDI QtopMeh as
dat a -]r%es ecé:e %%v%%%%g?%?é%% %ééé:dé%upr%ssi ng the individual VOPs.

2) Ml tipl exhiig, the debpeirig side Gart eieTeniendithat VOP Srayeadkipfping by varying 3)
Mul tiplexing the display time nmultiplex identification i nformati on 34
when t he obfbe{VOPnrate dodenmatigincdt etsenythe decqdercpide and then¥dP irgtewnhen
it indicates %hat all the VOPs cont 'ned,infthe !fbﬂt‘ such as.a VOL or
GOV ar e JubfBEPRIRLIEN: REE i tHe CRAHgLonLge from 10" pieces{RaCd 5020 t i e
mul tiplex i | f) QN & jon 34 is 1-bit information

I ndi cating gﬁ%%#«;rS%t@%hgnm%%%x é(;' time codes 35 in all the VOPs in
the VOL into theyyéh tradpiectiigrattadedeai siieRedlion t13edeties @Bas 35

in all the VOPs in the VOL are to be nultiplexed
' the object intra—coded indicator signal 7’ is OFF (“NO” at step ST26-4),
or when it decides that the object intra-coded indicator signal 7'
10 is ON (“YES” at step ST26-4) and the frame skip VOP decision section
74 decides that the VOP to be -analyzed has to be decoded (“YES” at
step ST26-5)}, the video info_rmafion header analyzer 72 analyzes the
video information headers in the bit stream fed from the frame skip
controller 69, and then supplies the bit stream to the start code
15 analyzer 58 (step ST26-6). Thus, the start code analyzer 58 supplies
the video signal analyzer 44 with the coded bit stream 43 whose headers
are analyzed.
As a result, when the object intra-coded decision section 73
decides at step ST26~-4 that the object intra-coded indicator signal
20 7' is OFF, it supplies the bit stream fed to the VOP header analyzer
62 to the video information header analyzer 72 without passing through
the frame skip VOP decision section 74, thereby preventing the VOP
frame skipping.
This is because it is not ensured in this case that all the VOPs
25 in the VOL are intra coded, and hence all the VOPs must be analyzed
over to obtain correct decoded images, because it is probable Ehat
the predictive coding is carried out between the VOPs.
On the other hand, when the object intra-coded decision section
73 decides at step ST26-4 that the object intra—coded indicator signal

30 7' is ON, the frame skip VOP decision section 74 decides at the next



21 into the VOL header information, it is set to "1" representing

ON, and otherwise it is set at "0" representing OFF. Wen the object
intra-coded indicator signal 7' represents OFF, the display tinme

mul tiplex identification information 34 33 not nul tipl exed. 5 4)
Mul ti pl exi ng, when both the object intra-coded indicator signal 7'
and the display tine nultiplex identification informtion 34 are ON,

the time c ' l.th | APt e r

I nformat i o(r%g‘géc%gxlsz()én%aggs‘ﬁ%v\w/li:l el}{%;rs:ieghf(l %‘g?%%ﬁbg\n 119? tb%ea&%eldbre%s f}_%agg
later. For jexai@ 8r nMielh Re&lirsdl #b M vDPHakdan r30m® RALE2 Bhd ithe M85, 10
30 tine codes 35 are nultiplexed into the VOL header information

section. and supplie§)tHauphtyo igpfoheatidv headar analyzgy 8Revithebrly ahe?7
wth the bit stream passing through the foregoing nultiplexing
processi ngghput bit streanFwgeh which pdgarsion éadadel thakt Fhe JOF dernsingi t

The codBd Bt TeRv LR SPEE SR R JOP IS GRHPBLEL a case | when
the object intran¢Qded Jadl, 68t HerS tHE A biEct! $nfFd-cokiBd AR ator signal
| 7’ is ON, it is ensured that all the VOPs in the VOL are intra coded,
and hence the decoder can immediately select a desired VOP to be decoded.
This makes it possible to carry out the frame skip control freely.
10 _ As described above, the present embodiment 3 is configured such
that it analyzes, when decoding the coded bit stream including the
object intra-coded indicator signal 7/ multiplexed into the VOL header,
the object intra-coded indicator signal 7’. This makes it possible
for the decoder side to carry out, when the object intra-coded
15 indicator signal 7’ is ON, frame skipping of any VOPs in accordance
with the VOP rate information 71 set on the decoder side so that the
VOPs selected are subjected to a processing such as display.
Although the foregoing description is made by way of example
that employs the coded bit stream 30 as shown in Fig. 8 as a coded
20 bit stream, in which the VOL is used as a unit, and the object
intra-éoded indicator signal 7/ is multiplexed into the VOL header
30b, the present invention is not limited to this. For example, the
coded bit stream 31 as shown in Fig. 9 can be decoded in which the
object intra-coded indicator signal 7/ is multiplexed into the GOV
25 header 31c. To achieve this, the header analyzer 42 can be configured
as shown in Fig. 26 so that not the VOL header analyzer 75 but the
GOV header analyzer 76 analyzes and decodes the object intra-coded
indicator signal 7' multiplexed into the GOV header 31c. This enables
the frame skipping display control on the GOV basis.

30 Furthermore, a system as shown in Fig. 27 can be configured.



nei t'her the displ ay time nultiplex identification information 34 nor

the time code 35 is nultiplexed into the VOL header information 37b. 20
I'n this case, relative tine information, which indicates the relative
time fromthe reference time code 35, th%ét is, fromthe absolute display
time that is nmultiplexed into the GOV header 37c to the tinme the VOP

I's displayed, is nmultiplexed into the VOP header I nformati on 37d of

hodul ot et s RS AR SrRshYSadddIn L YIREER R TR S Bl Riey of
The decodi %P%éé:%dg§§'7@357§@eegé1§BE%%lEh%nQisE$8f¥§B%e%68%§i

ﬁgafa‘%us
the relative tine information. The coded bit strea

i Il ustrat edbfithefpgeseht andjoriément 3, and a cdripestasen sbetidnES thjtectmbines
i ntra-coded indicator signal 7' is ON, but 30 the displ a%/ time multiplex
i dent i fi catthendeeadachimpge Signadsarf thenplurality of objects 77a-77c to

22, ot oS SRRE! 0T S005 30 | BAOL, L LIL e LRt A0, A roacer
HEES A A S e e
VOP decoders 78a~78c. This enables such control as reducing the
display rate in the ascending order of importance, when a plurality
of objects with the order of importance are combined into a picture.
10 Moreover, although it is assumed that the VOP decoder of the
present embodiment 3 is capable of decoding the coded bit stream
generated by the VOP encoder of foregoing embodiment 1, and receives
and decodes the coded VOP bit stream 30 or 31 as illustrated in Fig.
8 or 9, this is not essential to the present invention. For example,
15 the present invention can include not only the system that receives
the bit stream directly from a coding apparatus and decodes it, but
also a system tha{: decodes a coded bit stream that is once encoded
by the coding apparatus and then stored in a recording medium like
DVD. This also applies to the decoding apparatus of the other
20 embodiments.

EMBODIMENT 4
The present embodiment 4 in accordance with the present invention

relates to another example of the VOP decoder described in the

25 foregoing embodi.ment 3. Specifically, the VOP decoder of the present
embodiment 4 has a function to decode the bit stream including VOP
rate information multiplexed into the VOL header together with the
VOL header information on the encoder side, and to carry out the display
control based on the decoded result.

30 Because the VOP decoder of the present embodiment 4 differs from



5 absolute display time that is nmultiplexed into the GOV header 38c to

the time the VOP is displayed. The coded bit stream 39 as
illustrated in Fig. 15 represents the case in which both the object

i ntra-coded indicator signal 7' and 35 the display tinme nultiplex
identification information 34 are ON. In 10 this case, the tinme codes 35
inall the VOPs in the VOL are mul ti pl exed I nto the header

i nformat i OQH% g@eirc?&no?ﬂ%gof{ ﬁxé Qﬂﬁo@iﬁ%ﬁt%@ﬁ&é fJ\ %E’xlévset‘:ruct%? %blif pq;?xei t{l%‘&égm i on

in the VOP ormati'on Sec n be €xed W t hout

change, or afHl{3d4 @9, Nen thls EShNeKE §11® be desctilell,Mation into the VOP
header infornation can be skipped to avoid 15 the duplication wth the

time codes in tFegVQSB Ishaderan rdxamphé i afh a38bded bit stream A3 dessdddbg
above, the Rresent enbodi nent 2 is configured such that it

mul ti pl exe$henyQP tdeeoder. afedder prerenshpaledimentad ¢ oblegl coded bitditegemr
Sranal 7 Y 58 b3 95 o AR ciRekebi% R 81 OREA B g yop ek, Y
i 5pl ayt | mSF ST ReIOhL (BRSO o An S PR V08 tedfpr 300 of Mif B bt e
decodi ng appaeah 39 ddahoredadesy.t B wHDEE iy séeehi tHe@ncoder side Mihusst ream
generated by the present coding apparatus to decide as to whet her all
the VOPs ctheaVorRdate informaticen 87i hs multdpbekast inxs a WL headdrviidt Rar t he
time codes F?.g aéé. tf[tll'ﬁa \/IgPDSrggee i%%l)lrrggéiio\ﬁelig such information as 30
10 VOPs/second when the encoder side encodes 30 VOPs per second, for
example.
Fig. 29 is a block diagram showing an internal configuration
of the header ‘analyzer 42 characterizing the present embodiment 4.
In Fig. 29, the reference numeral 83 designates a start code analyzer;
‘15 84 designates a VOL header analyzer; 85 designates a count obtained
by counting the number of analyzed VOPs with which the start code is
analyzed; 86 designates a frame skip VOP controller; 87 designates
VOP rate information set by the encoder; 88 designates decoded VOP
selector; 89 designates VOP select information; and 90 designates a
20 VOP header analyzer.
Fig. 30 shows a configuration of the frame skip VOP controller
86 of the present embodiment 4 as shown in Fig. 29. In Fig. 30, the
reference numeral 73 designates an object intra-coded decision
section; and 91 designates a frame skip VOP decision section.
25 Next, the operation of the header analyzer 42 of the present
embodiment 4 will be described.
Fig. 31 is a flowchart illustrating the operation of the header
analyzer 42 of the present embodiment 4.

First, in the header analyzer 42 of the present embodiment 4,

30 the start code analyzer 83 analyzes the start code contained in the



nultfplexed or not, w thout decoding and anal yzing the individual VOP
headers. This makes it possible for the decodi ng apparatus to readily

i dentify the VOP to be decoded before starting decoding of the VOP,

and to carry out decoding with varying tI3 display rate and decoding 30
rate, and to access the VOP at a desired time with ease.

23 Al t hough the foregoing exanple nultiplexes into the VOL

header ; [ I p

maitiplex PP Rk FerBaf i Iota 1Y, Ao Tendit,odb st P, ne
coded bit analyfé;tr sar&pﬁiie@& thbIgitt wée%% w tﬁé% héé’derléné‘i%e@w R:gézg

not ‘essenti al to the present invention. For exanple, code It
stream can bbke analyzexbatalgucmﬂb asdigatiebecHeol0 ¢3taSTAANPEEEhd VaDthedder

( EXAMPLE 1) shown_in the coded bit stream 40 of Fig. 16, the
object  ~ anphizer %W@%n Fhelpeatwredsstntl code i cpbenthe VPLelesapiSTRs) 1 he

ot of ra ont8 the S8 medREE 8331108 R B Hhe TalVed B kn o hoditehte ne

(C)g\/ eICtS thé Mo SQELETiddi 5Ad 6 SHOPRime 'skP5 VOO RroR SLORY Mgk, Pnd Ni s
analyzed start code indicates the VOP, in which case, every time the
start code analyzer 83 detects the VOP start code, it increments its
counter and supplies its count 85 to the frame skip VOP controller

10 86 (step ST31). Here, the count 85 is reset every time the VOL start
code is detected.

The VO header analyzer 59 analyzes the VO header information
in the input bit stream, and supplies the bit stream passing through
the analysis back to the start code analyzer 83 (step ST32).

15 The VOL header analyzer 84 analyzes in the bit stream the VOL
header information, the object intra-coded indicator signal 7’ and
the VOP rate information 87, and supplies the bit stream passing
through the analysis back to the start code analyzer 83, the analyzed
6bjectintra—codedindicatorsignal7’totheframeskipVOPcmntroller

20 86, and the analyzed VOP rate information 87 to the decoded VOP selector

" 88 (step ST33). |

The GOV header analyzer 61 analyzes the GOV header information
in the input bit stream, and supplies the bit stream passing through
the analysis back to the start code analyzer 83 (step ST34).

25 Then, the decdded VOP selector 88 compares the coding side VOP
rate information 87 fed from the VOL header analyzer 84 with the VOP
rate information 71 set on the decoder side by a user or the like,
and supplieé the frame skip VOP controller 86 with the VOP select
information 89 indicating the information on the VOP to be decoded

30 in accordance with the compared result (step ST35).



ON, and the time codes 35 of all the VOPs contained in the GOV | ayer
can also be nultiplexed into the GOV header 40c when the display tine 15
mil ti;pl ex identification information 34 is ON. In this case, the
display time nultiplex identification inBdrmation 34 indicates

whet her the tinme codes 35 of all the VOPs contained in the GOV are

mul tiplexed collectively into the GOV header or not. ( EXAMPLE 2)

As shown in the godedp tEelets,f_ r);}% OCIél 59111 e aéélcx{ltli)%dloﬂ §5te detail.

i ntra-coded indicator signa

splay tinme nu

i denti fi cat ASdumenheFrd®hhe rtr@v@ﬁtiafteeldfdﬁaﬁ%t?%ﬁﬁe& %Boﬂé)%h@ud«'éﬁ Begyed
into the GOV header 41c. In this case, the object intra-coded

i ndi cat or sanplyize? 84 nddicates B\hgnlaees/:ddcohtie avidPshee Y0P atatedin florinaei &b
GOV are intra coded or not, and the di S£| ay tinme multiplex
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to be decoded on the
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the VOPs alternately when decoding the bit stream encoded by the
encoder side at a rate of 30 pieces per second.

Next, the frame skip controller 86 carries out the processing
shown at steps ST36 and ST37. The frame skip control processing will
now be described together with the VOP header analysis at step ST38.

First, as shown in Fig. 30, the object intra-coded decision
section 73 in the frame skip VOP controller 86 decides the output
destination of the bit stréam in response to the object intra-coded
indicator signal 7’ fed from the VOL header analyzer 84 (step ST36).
More specifically, the object intra-coded decision section 73 decides,
as the output destination of the input bit stream, the frame skip VOP
decision section 91 when the object intra-coded indicator signal 77
is ON, and the VOP header analyzer 90 when the object intra-coded
indicator signal is OFF.

When the object intra-coded indicator signal 7’ is ON, the frame

- skip VOP decision section 91 in the frame skip VOP controller 86 makes

a decision corresponding to step ST37. Specifically, the frame skip

VOP decision section 91 makes a decision as to whether the VOP to be
analyzed is to be decoded or not in response to the VOP select
information 89 and count 85. When the frame skip VOP decision section
91 decides that the VOP is to be decoded (“YES” at step ST37), it
supplies the input bit stream to the VOP header analyzer 90. In
contrast, when it decides that further analysis is unnecessary (“NO”

at step ST37), it supplies the input bit stream back to the start code

20



basis, to carry out decoding with varying the display rate and/or
decoding rate, and to nmake sinple access to the VOP at a desired tine.

EMBORI MENT 3 5 In the enbodi nent 3 in accordance with the present
invention, a VOP decoder will be descriB®d for regenerating VOP i nages by
decodi ng the coded bit stream generated by the VOP encoder descri bed
in the foregoi ng enbodi nent 1. Mre specifically, an inage decodi ng

hdrcator SrERIPes 85 cEor el R AP B SRR el Fof 87t e

coded bit stHathe ¥08s it be AHalgkéd Rakk e avepf other doppdat ¥Feke

I n accordance with the value of the signal 7'. First, a

conf i gur at | 9 paWOP ofesristionnsedtione 91 medesda ciatilisgon that thepdecdisg (MOP
decoder) in the present enbodinment 3 will be descri bed, 15 Because t he
oper ati on OReqeSSAEY i Ehe/OWECRRIdE #1 YR PEEEE, | 3nd pBnecessary| wlign £C
JTA | SCZ9/ 1/ N17g6, and sg fo‘%[ﬁoh, t he operation of the VOP decoder
itself 11" ¥e cSHPy out? R 8 HEFE I n the fol | ow ng description, the

function charactgid %bﬁ%ehﬁ@r%%l??&?@%raﬁlytzﬁg 6che VOP hBR&SERL @efbhient 3,

that is, the function to decode The object I ntra-coded 1 ndi cator

si gnal , andoit stekenf ianel gupeliede théoiMOBtremgafter the ahalesiobatketwal ue
of the signal will be mainly described. In the fol | owm ng‘L
descri pti onthe tstast seadenanatyrar BRe(stePe8TH)t- StheeghaBp cade analyzer 83

supplies the bit stream 43 after the analysis to the video signal
10 analyzer 44 (see, Fig. 18) when the analysis by the VOP header analyzer
90 has been completed.
' Thus, when the object intra-coded decision section 73 of the
fréme skip VOP controller 86 decides that the object intra-coded
indicator signal 7’ is OFF at step ST36, it supplies the input bit
15  stream to the VOP header analyzer 90 without passing through the frame
skip VOP decision section 91, which prevents the VOP from undergoing
the frame skipping. This principle is the same as that of the foregoing
embodiment 3. In contrast, when the object intra-coded decision
section 73 decides that the object intra-coded indicator signal 7’
20 is ON at step ST36, the frame skip VOP decision section 91 makes a
decision as to whether the VOP to be analyzed at present has to be
decoded or not in response to the VOP select information 89 and count
85. Then, it supplies the VOP header analyzer 90 with only the input
bit stream to be decoded, thereby carrying out the VOP frame skipping.
25 ] As described above, the present embodiment 4 operates just as
the foregoing 'embodiment 3 except that it has a function to carry out
the_ display control based on the result of decoding the bit stream
including the encoder side VOP rate information 87 multiplexed into
the. VOL header information on the encoder side. In addition, the

30 present embodiment 4 is configured such that it analyzes the cbject



shown in Fig. 8 is input to the VOP decoder. Fig. 18 shows an

I nternal configuration of the VOP decoder of 25 the enbodinent 3 in

accordance with the present invention 3. It is assunmed here that the
VOP data consists of the texture data antB geonetric data as in the
enbodi nent 1, and that the decoder has the function to decode these
data fromtheir conpression data received. In Fig. 18, the
reference ra L gnat es.a header anal.yzer; .4 signates a
bi 1 st cam uBecc ey RAAIThT 3 Bhal” TP Shnen, RBooaltl chEboad? i b

25 R1¥asHy thd oQgéth BREES-RdkhdeRi shesaki gl YZ ekt Ao sl GRat es
geonetry coded data; 46 designates a geonetry decoder; 47 designates

decoded gedhet VOL hetatlar. 4thideshkemtiespdsdibillep whetiethal abjectd Antra—coded
designates a texture decoder; 50 designates decoded texture data; 51
desi gnat es imgicakor signahti ohs B2 thali jaatwhenaa Mscishor dspaadatbat all

O eIl SO LS L e ol s B, e et o B0 s aging
destont 2 QBRI BUUoEhdlrl RSS! EE L i Ydpoing any
o desired VOPs in response to both the VOP rate information 87 set one
the encoder side and the VOP rate information 71 set on the decoder
side.
10 Furthermore, the present embodiment 4 is configured such that
. 1t decodes the code'd'bit' stréam 81 including the objeét intra-coded
indicator signal 7/ and VOP rate information 87 in the VOL header.
This enables simpler frame skip control in addition to the advantage
of ihe foregoing embodiment 3 of being able to perform display with
15 frame skipping any desired VOPs. This is becaﬁse it is unnecessary
'for the present embodiment 4 to analyze the individual VOP headers
to decode the relative time information (modulo-time base and VOP time
increment) about the display times which are set individually.
— Although it is assumed in the foregoing explanation that the
20 decoding side receives and decodes the coded bit stream including the
encoder side VOP rate information multiplexed into the VOL header,
the present invention is not limited to this. For example, a coded
bit stream can be decoded that has the encoder side VOP rate information
multiplexed into thé GOV header. This is implemented by providing
25 a GOV header analyzer 92 in. the header analyzer 42 with the function
to decode encoder side VOP rate information 93 as shown in Fig. 32.
Thus, the VOP rate information 93 becomes the information indicating
the VOP display rate in the GOV.
Furthermore, as the foregoing embodiment 3, the present

30 embodiment 4 can be configured such that it handles a bit stream

53
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10 ~ decodi ng apparatus as shown.in Fig. 18. The operation will now be

described with reference to Figs. 18 and 19. First, the coded
bit stream 30 is supplied to the header analyzer 42, whi ch anal yzes
t he VO header, VOL header, GOV header an®f VOP header i n accordance

Wi th prescribed syntax as will be described |later (step 15 ST10).
In the course of this, the object intra-coded indicator signal

-
mul ti pl exeqnicm{r\lﬁﬂriErg'ghé/gbfQ@E‘q_ﬁ%r§9&d§§ ﬂ{ﬁ%a%ﬁ'sléﬁgls 720G doBled %pé«}eﬁzg bi t

to the | NTRA/I eci sifon sectlon ubsequently, t

stream 43, dovepdiagenitinberepingps HOimivardrfedt. IhhdBataszedibyighedeader
anal yzer 42, is supplied to the video signal anal yzer 44. The video

si gnal analnptethat ¥Ginhéydass anhby2e@P8ddout, the GOV Headeleanahyzelattd has @ t he
geonetry coded data 45, texture cqded data and notion information

48
51, and suppPrEdoR fenfhdlyafethe SReery idegaepded indigaror giqnale 7decer 49
d not | | ' . Th
and o o0 SPERET! O S GSERERALY Y (28 28 cne b gty

geonetry decod e geone and

out puts theyxhegoERre FURCIERI t6 aflal fzetthd SbEctSTAEda~-coded indicato61diRfi on
conpensator 52 produces the decoded prediction texture data 53 on the

basi s of tHE,r éberexmmgpleexture data 57 read 30 fromthe nenory 56 and the
notion information 51 supplied fromthe
+ Moreover, the present embodiment 4 can achieve an advantage
similar to that of the foregoing embodiment 3 by applying the VOP
10 | decoder of the present embodiment 4 to the system for decoding and
conbining a plurality of objects as shown in Fig. 27 described in
‘connection with the embodiment 3. This holds true for the VOP decoders
of other embodiments which will be described later. Thus, the
following embodiments can also be applied to configure the system for

15 decoding and combining a plurality of objects as shown in Fig. 27.

EMB_ODIMEN‘I“ 5
The embodiment 5 in accordance with the present invention relates
to an image decoding apparatus capable of carrying out decoding and
20- displaying VOPs at random at any desired time by receiving a coded
bit stream that includes in a VOL layer the object intra-coded
indicator signal, and includes in a GOV layer the time code information
representing the absolute display time of the VOP at the initial
| position of the GOV. Since the present embodiment 5 differs from the
25 decoding apparatus of the embodiment 3 in only the configuration of
the header analyzer 42, only the configuration and operation of the
header analyzer 42 will be described. Besides, in the present
embodiment 5, the decoder will be described that receives and decodes
the coded bit stream 30 as shown in Fig. 8.

30 Fig. 33 shows a configuration of the header analyzer 42 in the



26 vi deo signal analyzer 44 (step ST13). The texture
decoder 49 restores the inage data fromthe texture coded data 48 in
accordance with the prescribed schenme defined in the MPEG 4 such as

| SO/ | EC JTC1/ SC29/ WG11/ N1796, and generdtles the 5 decoded texture data 50
(step ST14). The decoded texture data 50 is supplied to the

| NTRA/ | NTER deci si on section 54. The | NTRA/ I NTER deci si on

section 54 ghhb§imdMKESiR fRer8AME Yhth the pkBSerdd RabeERUl Theriyr @3data 55
i n accordance with the object i ntra-coded indicator signal 7" (step

ST15). 10the referddnge RGnérala okl gweimates|d utdarat code tanal y2AERASNTER
deci si on . operation at step ST15 by the | NTRA/I NTER deci sion_section
54 in the designakessansterdsutimedien For storing theppeded bif seegdnse to the

val ue O e OB Pl BLASLE0d i se! LR n AR 4 oK R
oo P8 0ol gt 3o DA vo 0 2o 4 cBERTLE W pble) MERIONER
texture datgy §&sidaeBs IhlExtArnally set time code; 98 designates a frame skip
controller; and 99 designates a search instruction signal.
Fig. 34 shows a configuration of the frame skip controller 98
as shown in Fig. 33. In Fig. 34, the reference numeral 73 designates
10 the object intra-coded decision section; 100 designates a comparator;
and 101 designates a storing medium.
Next, the operation of the header analyzer 42 of the present
embodiment 5 will be described.
Fig. 35 is a flowchart illustrating the operation of the header
15 analyzer 42 of the present embodiment 5.
| In the header analyzer 42 of the present embodiment 5, the start
code analyzer 94 analyzes the start code included in the input coded
bit stream 30 (step ST39). The start code analyzer 94 supplies the
bit_ stream to the VO header analyzer 59 when the analyzed start code
20 indicates a VO (step ST40), to the VOL header analyzer 60 when the
analyzed start code indicates a VOL | (step ST41), to the GOV header
analyzer 61 when the analyzed start code indicates a GOV (step ST42),
and tothe VOP header analyzer 96 when the analyzed start code indicates
a VOP (step ST43). Incidentally, after completing the analysis by
25 the VOP header analyzer 96, the bit stream is supplied to the video
signal analyzer 44, and the processing is returned to the start code
‘analysis again when the video .signal analyzer completes the analysis
and decoding of the video signal of the current VOP.
The VO header analyzer 59 analyzes the VO header information

30  in the input bit stream, and supplies the start code analyzer 94 with
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In contras

t wth this, when the object intra-coded indicator si gnal

7' is OFF ("NO' at step ST15-1), the I NTRA/I NTER decision 20 section 54
selects its processing in response to the macrobl ock-based codi ng
nodé i nformati on 16 decoded by the vi ded*%i gnal anal yzer 44 (step
ST15-3). Specifically, when the macrobl ock-based codi ng node Is the
I ntra-codi ng node ("YES" at step ST15-3), the I NTRA/ I NTER deci si on
section 54 +aut pikt stiramdgedednbextdinaidatarfd sagqt exture 25 data 55
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texture data 53 fed fromthe notion conpensator_ 52 and the

458 8t i 5P%r the analPLHY Th0% bRaANS 1] AENRLLoSheitls, 10,
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(step ST16). Th oregoi ng processing Is carrie
13843 .7/ Winthifed inedetvioe eaded, Gdacugdpll)ed £0itorthe VOP header

ned in the coding side and decoding side. In response to
analyzer 96. '

The GOV header analyzer 61 analyzes the GOV header information
in the input bit stream, and supplies the start code analyzer 94 with
the bit stream after the analysis (step ST46). In the course of this,
GOV header analyzer 61 decodes the time code 63 in the GOV header
information, and supplies it to the VOP header analyzer 96.

The VOP header analyzer 96, which carries out the VOP header
analysis at step ST47, comprises a structure for achieving high rate,
simple random access of the VOP disclosed in the present embodiment
5. The structure is implemented by the frame skip controller 98.

Fig. 36 is a flowchart illustrating the processing in the VOP
header analysis at step ST47 by the frame skip controller 98.
Referring to Fig. 33 showing the details of the VOP header analyzer
together with Figs. 34 and 36, the VOP random access processing will
be described.

First, as operation environments, the following conditions
(1)-(4) are assumed.

(1) The decoding and display of objects is carried out by reading

and loading the coded bit stream stored in the storing medium 95 (such

as a storage like a CD-ROM and DVD, a memory like a DRAM and SDRAM,

and a hard disk drive connected to a PC). In this case, the time codes
are each displayed on the display screen in synchronism with the VOP
display to notify the user of the absolute display time of respective

VOPs. The coded bit stream can be transferred from the decoder to

t on

t he

t he



5 the detection of the start code of the next VOP, the decodi ng of the
current VOP is conpleted, and if the start code of the next VOP is

not detected, the processing returns to step ST11 to carry out the

vi deo signal analysis and onward, thus c&htinuing the decoding of the
macr obl ocks associated with the current VOP (step ST17). 10 To
achieve this, the VOP decoder of the present enbodi nent 3 operates as

fol | ows. Figst i | t ' WRbhas
| ndli cat or - Sonar e, SERF T MRt O nr DBl & Rbops or PRbARERIR S \rer

processi ng fcworrd, 20. When the object intra-coded i ndi cat or signal
7' is ON, that is, when all the VOP data 30e 15 constitut.i ng the VOL are
intra coded, the(2VCrhelesedstopatihetdecodéng at anyldesietl pesdtuion.dAt£180 as

the output texture data 55 w thout naki n% t he deci sign at ste,Ip ST15-3
as to whet HEe e odiey tiBecqde ahge halts ahithe COTFERPIGHBI oYCE0tTHEN t he

macr obl ck- i ' es. |1 | r ] ER
proc es,slgng @;a/s%tl %g %—%{Dtﬁ'r?pg %e%l(?e"é ngztbhe lg g?%@e%&@% e@%?’%%&%&%l%&
Fig. 21 shoys t3Rql tHLHBEbA LR IT@UL #1dsQ0med thie {1RAd8Er 318hY¥E &0 extractd2 Of
t he present enbogl ment 3 as shown in Fig. 18, and particularly a
confi gur at | fromofhe et SR drenUeP inagd y aposition Hefard or hfitdx the 8lopped

the reference nuneral 58 designates a start code analyzer; 59 25

desi gnat es RPSYO1IRBRARER Shaly AUCtugs. desi gnates a VOL header anal yzer;

(3) The user inputs the time code of the VOP image he or she
ilO wished to extract by such a means as a command designating the time
code or the like. The input time code thus entered becomes the
externally set time code 97.

(4) Comparing the externally set time code 97 input by the user

at the foregoing stage (3) with the time code of the currently stopped

- 15 VOP image. If they differ from each other, the VOP image with the
time code matching the extérnally set time code 97 is searched for
and is decoded and displayed.

Incidentally, since each VOP usually undergoes predictive
coding using VOP images before and after its position, all the VOPs

20 having predictive relevance must be decoded before reaching the VOP
with the desired time code to achie\}e the foregoing operation.

In the present embodiment 5, howevei:, using the object
intra-coded indicator signal 7’ and the frame skip controller 98 makes
it possible to immediately infer the VOL that is intra coded, that

25 1is, undergone coding without prediction, and as for such a VOL header,
| to decode and regenerate the desired VOP picture by directly searching
for it.

First, in the foregoing condition (1), the decoding apparatus
carries out the normal decoding operation. Assume that the decoding

30 apparatus is in transition from the foregoing condition (1) to (2).



61 designates a GOV header anal yzer; 62 designates a VOP header

anal yzer; 63 designates a tine code; 64 designates a nodul o-tine base
analyzer; 65 designates a nodul o-time base; 66 designates a decoded

VOP absol ute display tine generator; 67 desi gnhates a VOP tine increnent 30
anal yzer; 68 designates a VOP tine increrrent 69 designates a frane

28 skip controller; 70 designates decoded VOP absol ute display tineg;
71 d@ﬁlt&&éfs%été@%hé%&ﬁe B&e BE%hb%ﬁ%abQ%o‘iﬂe%ﬂc%ﬁbe&%%él@fzﬂ?&ﬁ@i i on
set on the decoder side; and designates a vi i nformati on header
anal yzer. Thé calculatfog. catBibss o ltbeke U tapsassaeBTIg -anS4 H3Pr. nal
configuration of the frame skip controller 69 as shown in Fig. 21. In

Fig. 22, the The frigistrstrreanalyres ths nodslgrizimesbase dbj e bihtstreanded

deci si on and 74 designates_ a frarre ski p,VOP deci si.on
section. (step ST4I7']?)\E>‘<’P ichie cperiec Of BY tiremPdiifs MR NaPeaanadyYZRE| | be
descri bgd 30 in detail. Fig. 23 is a flowhart illustrating
t he operation of the header anal yzer 42 as shown in Fig. 21, which

i I'lustrates therheagdebndk@kyinSlyzes the VOP time increment in the bit stream
(step ST47-2), which is carried out by the VOP time increment analyzer
67.
The third step calculates the VOP time code 70 indicating the
10. | decoded VOP absolute display time from the modulo-time base, VOP time
increment and the GOV time code 63 fed from the GOV header analyzer
61 (step ST47-3). This is carried out by the decoded VOP absolute
display time generator 66, and its calculation method was described
in the foregoing embodiment 3. The VOP time code at the halt state
15 of the foregoing condition (2) is exhibited to the user.
Subsequently, the user carries out the operation (3). Thiswill
provides the externally set time code 97, enabling the random access
.mechanism by the frame skip controller 98.
| More specifically, the comparator 100 makes a decision as to
20 whether the current VOP is the VOP a user wishes to display or not
(step ST47~4) by comparing the time code of the VOP the user wishes
to display, that is, the externally set time code 97 with the VOP time
code 70 of the currently displayed VOP.
If they agree with each other, a decision is made that it is
25 the “IVOP to be displayed” (“YES” at step ST47-4), enabling the video
information header analysis (step ST47-11). If not (“NO” at step
ST47-4), a decision is made as to whether the VOP to be displayed is
previous to the current VOP or not by comparing the externally set
time code 97 with the VOP time code 70 of the current VOP (step ST47-5).

30 Thus, one of the following two cases 1 and 2 is decided. In the course



at step ST10 as shown in Fig. 19 in nore detail. The header
anal yzer 42 of the present enmbodi ment 3 decodes the 15 obj ect

|ntra coded indicator signal 7' fromthe bit stream and carries out
the frame skip control based on the infcdSmation provided by the

si gnal . Here, "frame skip control"” refers to the foll ow ng
operati on. When carrying out the inage decoding using a software
decoder in I r

avai | abl ¢ PR Oty sBE U hEaEELh W&%&%@e@%ﬁa COTPLET I gRE ws
(workstati qo)pre%maugﬁﬁﬁsed durindgithe tc e CAfpatatRy teFTegdedatt he
"frame skip control restricts e VCPs o0 be decoded by ski pping

readi ng of thbecompamiaiongl00 can &Rt Ahm(bﬁ)d:mé cxden Ot beosbjtecthe
intra-coded indicator signal 7% 25 wll be described |ater.

In the hea@¥Fempllysssthiinenhsofeadier anal yzer 42, the start code
“anal yze 5% fi rf_t anal yzes the start code contai ned I n the coded bit
stream30 3 ed (step ST18). The start code anal yzer 58 supplies

the bt S”eam‘rﬁt N9 bgpdersianal yrar (62 when-heyanal yand 2Ly o7 20

code indicates step to t
29 1nd1cates a time subsequent to the VOP time code 70 in the foregomg

condition (2) such as the externally set time code-97 is 01:00:30,
and the VOP time code 70 in the condition (2) is 01:00:10 (“YES” at
10 step ST47-5). The action is switched in response to the value of the
object intra—coded indicator signal 7' (step ST47—6}.
More specifically, when the object intra-coded indicator signal
7' is ON (“NO” at step ST47-6), that is, when it indicates that “all
the VOPs in the VOL are intra coded”, the comparator 100 sets the search
15 instruction signal 99 to “forward search”, and sends it with the bit
stream to the start code analyzer 94 (step ST47-7). Thus, the start
code analyzer 94 searches for the VOP start code ahead of, that is,
after-the VOP time code 70 in the condition (2}.
In contrast, when the object intra-coded indicator signal 7'
20 is OFF (“YES” at step ST47-6), that is, when it indicates that “the
VOPs in the VOL are subject to the predictive coding”, the individual
VOPs cannot be directly decoded because they undergo the predictive
coding. In this case, the VOP time code 70 is calculated by decoding
the modulo-time base 65 and VOP time increment 68 of the individual
25 VOPs through the foregoing steps ST47-1 - 47-3 and ST47-11, so that
the individual VOP images are décoded sequentially. Thus, the
subsequent VOPs are successively deccded in this case.
Case 2:
The case 2 takes place when the externally set time coae 97

30 indicates a time before the VOP time code 70 in the foregoing condition
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the anal yzed start code indicates a VOL (step ST20), to the GOV header
anal yzer 61 when the anal yzed start code indicates a GOV (step ST21),

and t/o the VOP header anal yzer 62 when the anal yzed start code indicates
a VOP (step ST22). Incidentally, the bit %treamis supplied to the 5

vi deo signal anal yzer 44 when the VOP header anal yzer 62 conpletes

its anal ysis. The VO header anal yzer 59 anal yzes the VO header

i nf or mati on (2) sucH Qstﬁ?fé bt ersaf e3radted: d, %QBHU!?] sk agt; o%oﬁé A WLk 8§8

and supplies the bit stream after the analysis to the start co

anal yzer 58tfméemdelfin tHEIZ3fregoing conditiobhg2)VQAs headeri@n@ipzeit G8ep
anal yzes the VOL header information and the object intra-coding
i ndi cat-or s§§ﬁ§T5)7- 'Iil”ﬁ* a¢tdopi ks switehedfiadresponsefticothe vielws af themigect

tart code IMETSAEReL i rtoRcs Litlcd | Y% ST4E-9) coded | ndl eator sl Sﬁa|
Z'eciilngLYE':éid( L?e:)ﬂgr%/%egfﬁ%lﬁn%&é%’heé?%%g i traa%é‘c{i\grﬁﬁé% §ﬁ%§§g"ﬁt§ t he
GOV header 7nfig romt i(ORO” at stép d1a9-Bi | Hareag) fadnf *QM the §HBL tmcefls
anal yzer 58, and supplies the bit streamafter the analysis to the
start code. Hﬂhla}‘@eln@& cededy’, Be cofffytor hiheebsriheosedich ihsihmedone
6300nt.al ned| Eértlae:laggl Z% e‘gbackward search”, and sends it together with the bit
stream to the start code analyzer 94 (step ST47-9). This makes it
? 10 possible for the start code analyzer 94 to analyze the bit stream in
the backward direction, thereby enabling searching for the start code
of the VOPs before the foregoing condition (2).
In contrast, when the object intra-coded indicator signal 7‘
1s OFF (“YES” at step ST47-8), that is, when it indicates that “the
15 VOPs in the VOL are subject to the predictive coding”, the individual
~ VOPs camnot be directly decoded because they undergo the predictive.
coding. In this case, the VOP time code 70 must be calculated by
decoding the modulo-time base 65 and VOP time increment 68 of the
individual VOPs, and the image data must be decoded by ascending to

20 the VOP images that are not subjected to the prediction, that is, to
the previous I-VOP (intra-coded VOP), and by restarting the decoding
‘therefrom. This is handled by instructing to perform backward search
by ascending to the previous I-VOP according to the search instruction
signal 99 (step ST47-10).

25 Thus, in the present embodiment 5, when the object intra-coded
indicator signal 7' is ON in the cases 1 and 2, the start code detection
of the VOPs is continued according to the search instruction signal
99, and the VOP image data is skipped without carrying out the video

information header analysis at step ST47-11.

30 Specifically, every time the VOP start code is detected, the



GOV header information is supplied to the. VOP header analyzer 62. The
definition of the tine code 63 was given in the description of the

enbodi ment 2. Next, the operation of the VOP header anal yzer 62
which- 25 corresponds to step ST26 wi | B7be descri bed. Fig. 24
is a flowchart illustrating the operation of the VOP header anal yzer
62. : First, the bit streaminput to the VOP header anal yzer 62 is
supplied to A . |

ol o- i o base Sres ST I afe RRLIAH wi, YL ERCERTLI Eed Eineoce

30 apalayzeds Woth hBedmronmk Y6 3DRHi SedbsR a¥stlitBr gBaALek, 66,
and. . the bit streamafter the analysis to the VOP tine increnent

anal yzer Thesegprocessings comprilse t@Panhahgsiisnof erenmodnbd-rime Miseaandyzes

the VOP ting 5 increment in the bit stream supplied _(step ST26-2), and
suppl'i es t h¥OP time ipepepent of thecindividgal YOPy 7 dde eriovd agden @fdt P
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decoded VOP (step ST47-1-S47-3); and a decision making as to whether
the current VOP is a VOP to be displayed or not by comparing the current
VOP time code 70 with the externally set time code 97 (step ST47-
4) . These processings are iterated until the externally set time code

10 97 agrees with the VOP time code 70 obtained as a result of the search.
When the externally set time code 97 agrees with the VOP time code
70 as a result of the search, which means that the decoding is stopped
at the exact position of the VOP to be displayed, the operation of
the random access is completed.

15 As described above, according to the present embodiment 5, when
the object intra-coded indicator signal 7’ that indicates whether all
the VOPs in the VOL are intra coded or nbt is ON, that is, when all
the VOPs in the VOL are intra coded, the VOP image data is skipped
without performing the sequential decoding of individual VOPs based

20 on the video information header analysis at step ST47-11 so that the
desired VOP image data is directly searched for and decoded.

As a result, considefing a home video according to the MPEG-4

- compression standard, which intra codes all VOPs and stores them on

the storing medium 95, and edits a desired scene by combining them

25 with other object videos provided through the Internet or by means

of a CD-ROM or DVD-ROM, the decoding apparatus with the configuration

of the present embodiment 5 can make a high speed access to a picture

at a desired time in the video pictures acquired, thereby enabling

the video edition without stress.

30 Furthermore, the video contents can be stored in a large capacity



The decoded VOP absol ute display time generator 66 generates 10 the
decoded VOP absolute tine 70 fromthe nodul o-ti ne base 65, VOP tinme

i ncrenent 68 and tine code 63, and supplies it to the franme skip _
controller 69 (step ST26-3). 4Bere, the nodul o-tine base 65 is
the information indicating the time in seconds at which the VOP is to
be displayed froma particular 15 reference tinme defined by the ti rrg o
code 63 as 1 b &) T _ ; . I y
t he nunber %fgee'ﬂl{%m&wﬁ%%?@hgu& 48 aé’é’Bi %Pﬁ"tgigl?n | catﬁ?%lgg 3 ﬁg}%%‘é%& t he
data. - using tideonSRd5i6R StaasLreatcdi®ing toltthe MERT-IRigothatHesirds

adj usting the display time with an accuracy of 1/1000 second within
one second egditiorfeambelachieved by eaphoittingdyighhsperstiidaessi whenmselugings
shown in Fig. . .25. Thus, the MPEG 4 can deternine the VOP display tine
at. an accurgcyele"lsmﬁfprl‘?gf@@@ second. For exanple, the decoded VOP

' di spl ' ' , ] |1 W t he
abeol ut e 0 <P 2YatiiBuon the phLdd:, SRABLLS: SPLRLAALAD LALLONE BT, !
i ncrement 68fithe" QUA0N't sRBeam §BM8B1 L VERe bbABCH REE BARIHdekS Brikht or

accur-ate), and the reference time defined by the time code 63 I's "00
hour 12 ni neiesal3Z’ swdbnpkéxed into thé&Oasalder e sdslsgirayn tFige &f it kidecoded
VOP becones "0Q hour 12 m nutes 35 seconds". Subsequent |y,

in the frankh®Qys ebReadIqoaFabuings thadwV ilaver gincluding the time code is

decoded, the present invention is not limited to this. For example,
N 10 as for the coded bit stream 31 as shown in Fig. 9 that includes the
object intra-coded indicator signal 7’ multiplexed into the GOV header
31c, random access to a desired VOP can be made smoothly u_sing the
configuration that analyzes the object intra-coded indicator signal
7’ by the GOV header analyzer 61 when all the VOP in the GOV are intra
15 coded.

EMBODIMENT 6
In the present embodiment 6 in accordance with the present
invention, an image decoding apparatus will be described which
20 receives a coded bit stream, and can perform decoding and display by
randomly designating the VOP at a desired time. The coded bit stream
includes in the VOL layer the object intra-coded indicator signal 7’
and the VOP rate information as the display rate information indicating
the display rate of the VOPs in the VOL, and includes in the GOV layer
25 the time code information representing the absolute display time of
- the VOP at the initial position of the GOV. In the present embodiment
6, since only the coﬁfiguration of the header analyzer of the decoding
apparatus differs from that of the embodiment 4, only the operation
of the header analyzer will be described below. Besides, it is assumed

30 inthe following description of the present embodiment 6 that the coded



30 " 22, the object intra-coded decision section 73 first determines the

31 destination of the input bit streamin accordance with the object
ihtra-coded indicator signal 7' (step ST26-4). Mre specifically, it
deci des as to whether the object intra-c#¥ed indicator signal 7 IS

ON or not, and when it is O\, that is, when a decision is nade that 5
all the VOPs in the VOL are intra coded (' YES' at step ST26-4), the

destinati onyiqf stbgarh MAULsbEhowt HAM &S i kcligdh! anbihgedde skip VOP
deci sion section 74. In contrast, when the object intra-coded

i ndi cator signalFiigs $FEs(d bbclatisdem sHaAng)a cohfidguratiiohiof e Reader
is-directed to the video information header analyzer 72. 10 The
frane skip aveRydeti 42 dm thetenhodinentkesnaadeerdanss with ghe presegiiet her t he

tototed Vol bERdr, Th Uy e 108 rereace ety bz E388TRs @ stadt® 11
bsol utg di ' : i nf '
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encoder si d@xdighatéanEvokinRpiss a('1§l?£b§.'r%ﬁn@b-tH@Q&néihﬁnf;@diﬁi@&k@tion

VCP deci sion section 74 decides that the decoding is necessary ("YES'
is the same as that of the header analyzer as shown in Fig., 29 of the
embodiment 4, the description thereof is omitted here by assigning
_the same reference numerals.

10 Fig. 38 shows an internal configuration of the decoded VOP
selector 103 as shown in Fig. 37. In Fig. 38, the reference numeral
73 designates an object intra-coded decision section; 100 designates
a comparator; and 105 designates a VOP time code calculating section.
Next, the operation of the header analyzer 42 of the present
15 embodiment 6 will be described.
Fig. 39 is a flowchart illustrating the operation of header
analyzer 42 of the present embodiment 6.
In the header analyzer 42 of the present embodiment 6, the start
. code analyzer 102 analyzes the start code contained in the input coded
20 bit stream8l (step ST48), first. The start code analyzer 102 supplies
the bit stream to the VO header analyzer 59 when the analyzed start
code represents the VO (step 'ST49) , to the VOL header analyzér 84 when
the analyzed start code represents the VOL (step ST50), to the GOV
header analyzer 61 when the analyzed start code indicates the GOV (step
25 8T51), and to the decoded VOP selector 103 when the analyzed start
code indicates the VOP (step ST52).
After completing the analysis, the VOP header analyzer 104
supplies the bit stream 43 passing through the header analysis to the
video signal analyzer 44 which analyzes and decodes the video signal

30 of the current VOP, and the processing returns to the start code



at step ST26-5), it supplies the input bit streamfed fromthe object

i ntra-coded-deci sion section 73 to the video infornmation header

anal yzer 72. On the contrary, when it decides that the analysis is 20
unnecessary ("NO' at step ST26-5), it supdies the bit streamto the

start code anal yzer 58. Here, the VOP rate information refers to
display rate information I ndi cative of the nunber of VOPs to be

di spl ayed pgpa5pei)daqubh o L prdded bk QOB SsHtdRedn uni t
such as thegélaa_ a(r%3n %%%Fglrlhe fgarygozi%%g?l%en t he <%OD rgte I nfor martli on

i's 2 pi eceshiseciEdde} WwhidiPsncrementarhalVopl eyt pesrys etnatheWOR Bthast
equi val ent to display each VOP for 1/2 second. Accordingly, when the
decoded VOPcaggdisugeteqted, gndputputs theigopnt 5. vOhe| eoung8hdgrsuppliedut e

00 second" d. t he VOP i tiqgqn is 1 pj.ece/ second, a decision
s made’t natOsHie dedpaed B splectas” hS fiokt Ag e e nh Bte (e apis Kot

32" 31 0B B =R P oo RERET 6% G IR TR o8 R ar e
obt ai ned by¥hé werkssderehya diraD anel pREONS heade #AnforhatdbnniNehe 00
second". Thus, the decoding side can inplenment the VOP frame skipping
beVaFyirKJ input bit stream, and supplies the bit stream after the analysis to
E the start codé analyzer 102 (step ST53).
The VOL header analyzer 84 analyzes the VOL header information
10  in the input bit stream, and supplies the bit stream after the analysis
to the start code analyzer 102 (step ST54). In the course of this,
the VOL header analyzer 84 decodes the object intra-coded indicator
signal 7' and VOP rate information 87 contained in the VOIL header
information, and supplies them to the decoded VOP selector 103.
15 The GOV header analyzer 61 analyzes the GOV header information
in the input bit stream, and sﬁpplies the bit stream after the analysis
to the start code analyzer 102 (step STS5).
In the course of this, the GOV header analyzer 61 decodes the
GOV time code 63 contained in the GOV header information, and supplies
20 it to the decoded VOP selector 103.
Thus, the decoded VOP selector 103 can implement the high speed,
simple VOP random access structure disc}osed by the present embodiment
6 (step STS56).
According to the present embodiment 6, using the object
25 intra-coded indicator signal 7/ and the decoded VOP selector 103 makes
it possible to immediately infer the VOL intra coded, that is, the
VOL undergone coding without prediction, and as for such a VOL header,
to decode and regenerate the desired VOP picture by directly searching

for it.

30 In particular, in the present embodiment 6, the VOL layer



the VOP rate information 71 set on the decoder side and the VOP rate 5
i.nfarmati on set on the encoder side from 10 pi eces/second to 2

pi eces/ second, for exanple. en the object intra-coded deci sion
section 73 decides that t he obj ect }ntra-coded indicator si gnal 7' is
OFF ("NO' at step ST26-4), or when it decides that the object

i ntra-coded indicator signal 7° 10 Is ON ("YES" at step ST26-4) and the

frame skip odRadesigiconopesdticdAnformatith, dgsd de thad ddRsVIP &0 the
anal yzed has to be decoded ("YES' at step ST26-5), the video

i nf or mat i onlndésdidualaVoPyzean B2 aderitifésdtvichout deadddeg thef oonulodnineeader s
inthe bit streamfed fromthe frame skip controller 69, and then
suppli es tRasg andtYQPare incregertt code 15 anal yzer 58 (step ST26-6).
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OFF, it suppliexefberbnd matindamd @lgso IshanyQP, hehdespernsdliyz eyf the VOFG2 to
the video information header analyzer 72 without passing through "~ the
frame ski p ZOHoBed¢cRSNPEecesUMI7Hi1] e deycpikadanitieny, tarsupepthe frame

SKIPDI NG conditions (1]-1a) SalS3HaS I (hd POlaginy’ Shddinkil 55 S EnLn2"
o opeﬁ:ation conditions.

10 More specifically, the decoding apparatus carries out the normal
decoding operation in the condition (1) in the present embodiment 6.
Assumed that the decoding apparatus is in a transition from the
condition (1) to the condition (2). In this case, the VOP time code
calculating section 105 ~first calculates the time code 70 of the VOP

15 image whose decoding is to be halted in response to the user action
in the condition (2} (step ST56-1). It is obtained by the following

expression.

VOP time code 70

20 = GOV time code 63 + (count 85) = (VOP rate information 87)

In other words, the VOP time code calculating section 105 divides
the count 85 by the VOP rate information 87 on the coding side, and
adds the quotient to the GOV time code 63 to obtain the time code 70
25 of the VOP image whose decoding is to be halted.
For example, when the GOV time code 63 is 01 hour 00 minute 00
second, the count 85 is 60, and the coding side VOP rate information
87 is 30 pieces/second, the VOP time code is calculated as 01 hour
00 minutes 02 seconds by adding 60/30 ( = 2) seconds to the GOV time
30 code 63.



25 ‘in the VOL are intra coded, and hence all the VOPs nust be anal yzed
over to obtain correct decoded i mages, because it is probable that

tHe predictive coding is carried out between the VOPs. On the
ot her hand, when the object intra-coded 88cision section 73 deci des
at step ST26-4 that the object intra-coded indicator signal 30 7 is ON,
the frame skip VOP decision section 74 decides at the next

33 step H<&sraiag tO tMepbesedth byt ¥OPit adenassd Bgs to
be: decoded or not "in response to the VOP rate information 62 and the
li ke, ot s tipg VoPst iinkecadel 80 omthe VaPbi imadectole hadtiiy rhe dé2odind only
the ~input bit streamw th which a decision is nade that the VOP

decoding  Bhrough theuthuee, sterss (shep|SHg-iLhe SIAF-B) axee iskkhpifryegoing
s, 15 becaye e $he olleql b cated. bt Al oL Sl erelral?
hence e ORRORLESRodd LRCLRL N Tl oS Lol o ool decestedy
As descri begt @aavdscildes iegettie e8hREiBEYNEhe3VOD rae8 irferRdt €87 on the
o coding side and the GOV time code 63, the VOP time code 70 for halting
the decoding more quickly than the embodiment 5 can do. Thus, it can
presents the user with the VOP time code at the halt state in the

10 foregoing condition (2).
| Subsequently, the user carries out the operation in the foregoing
condition (3), which will provide the externally set time code 97 the
user wishes to extract. Thiswill activate the random access structure
by the decoded VOP selector 103.

15 More specifically, the comparator 100 decides first on whether
the VOP at which the decoding is halted is the VOP the user wishes
to display or not (step ST56-2) by comparing the externélly set time
code 97 with the VOP time code 70 fed from the VOP time code calculating
section 105.

20_ When they agree (I“YES" at step ST56-2), the comparator 100

| decides that the VOP is the “WVOP to be displayed”, and carries out
the analysis of the VOP header (step ST57). Otherwise (“NO” at step
ST56-2), comparing the externally set time code 97 with the VOP time
code 70 of the current VOP, it decides as to whether the VOP to be

25 displayed is before or after the current VOP (step ST56-3), and then
makes a decision on which one of the following cases 1 and 2 applies.
Case 1:

The case 1 applies when the externally set time code 97 indicates
that it follows the VOP time code 70 in the foregoing condition (2)
30 such as when the externally set time code 97 is 01:00:30, and the VOP



that it anal yzes, when decoding the coded bit streamincluding the

obj ect intra-coded indicator signal 7' multiplexed into the VOL header,
t e qgbject intra-coded indicator signal 7' . This nmakes it possible

for the decoder side to carry out, when tfﬁe object intra-coded 15
i'ndi cator signal 7' is ON, frane Skl ppi ng of any VOPs in accordance
with the VOP rate information 71 set on the decoder side so that the

VOPs sel ect edna@qauty e5tad 5&@&5&@8&&1&% %hlgmdbépi@x“ms" at step.
Al t hough the foregoing description 1s made by way of exanple

enpl oys thesStbées) biln shieaasd) ths atvn tobditgke J.aSsvat@ﬁd@dn Zdbponbét
stream in which the VOL is used as a unit, and the object

i nt r a- coded tenthe aaduespridie pbject rmttfap¢@d@§ﬁ indicatdye syghahédddstep
30b, the prgigg invention is not limted to this. For exanple, the
coded bit s 1131 as shown in Fi g. 9 can be decoded in which the

obj ect igtra- cod%ggn% Eﬂéoghgaﬁhd idd fnd?.!:%éﬁg %@”h%.gf‘ §5

header 31c. To ac |eﬂ/e anal'yzer con ure

as_shown i naki ghep?§T56-4)h)athdt0t s} *me}«{@t heaOeit eBN@at7 8411/ ehBWoPsNEn the
GOV header anal yzer 76 anal yzes and decodes the object intra-coded

i ndi cat or sNQhalreﬁntrml ¢adeldé x edhel quimpar&ieoxGN0 pdaces tBéseaifd:h snetmaldtdsn

t he frame ski display control on the GOV basis.
Fur t her mor e 5 %Jyé a<oXVRYeh SPATEY g, and SRRLbRS ézgntchmhea with the bit

stream to the start code analyzer 102 (step ST56-5).

10 This enables the start code analyzer 102 to search for the VOP
start code forward, that is, the VOP start code subsequent to the VOP
time code 70 at which the decoding is halted in the foregoing condition
(2) .

On the contrary, when the object intra-coded indicator signal

15 7' is OFF (“YES” step ST56-4), that is, when it indicates that the
“VQPs in the VOL undergo the predictive coding”, the individual VOPs
cannot be directly decoded because the VOPs in the VOL are predictively
coded.

Accordingly, the VOP header analyzer 104 must carry out in the

20 normal VOP header analysis at the next step ST57 substantially the
same processing as that of steps ST47-1 - ST47-3 and ST47-11 as shown
in Fig. 36 to analyze and decode the individual VOP modulo-time bése
and VOP time increment, and to calculate the VOP time code 70 of the
current VOP at which the decoding is halted in order to successively

25 decode the VOP images. Thus, the next VOP is sequentially decoded
in this case.

Case 2:
The case 2 applies when the externally set time code 97 indicates
that it precedes the VOP time code 70 in the foregoing condition (2).
30 such as when the externally set time code 97 is 01:00:00 and the VOP



34 7 - It conprises in correspondence with objects 77a-77c a plurality

of VOP decoders 78a-78c, each of which consists of the decoding
apparat us of the present enbodiment 3, and a conposition section 79
that comnbi nes t he decoded i mage si @ﬁal s of the plurality of objects
77a-77c to 5 reconstruct a single inmage 80. The system can perform such
di spl ay control as reducing the display rate of a particul ar object
by the tu%/@%oets%d% £hé8Bsred6ind oAd LAl %) SWchn %DELOOJ“N@% a{*@Q{:'Q;B ng

t he di splay rate in the ascendi ng order of I nportance,

plurality ST56-3f. b teisSscasd,hthdaceisieitote tapar ianue tahed (iﬁrf@spedsé nto a
pi cture. 10 Moreover, although it is assuned that the VOP decoder
of the tomgﬁﬂuermﬁ)dih@eﬂbm:ﬁ dntapatsidedoindiessdirngigned dodéstep t
‘Stream ggaﬁﬁr ated by the VOP encoder of foregoing enbodi nent 1, and
receives ST56-fid decodes the coded VOP bit stream 30 or 31 as iIIustrat ed
in Fig. n V) Qe FOr
exanpl e,5 15 t eu%rvé%%{n élﬁl\)/g&%tI %ﬁa?og&dﬁ%}é&ﬁc@? Sel%%g&t hgl sgé%st(eﬁ?t hat

receives  at stidie shbb-6)t,) eam Sbm@hkrf 1A a606l tHe aeagéﬁtlufgt@aatf&podes
it, but - also a systemthat decodes a coded bit streamthat is once

encoded - signpl-fhetctohokyaagmeathd, and duppliss ditetbdathar nddhr thengitredi um
ke : | stream to the start code analyzer 102 (step ST56-7).
This enables the start code analyzer 102 to start analyzing the
- 10 Dbit stream in the reverse direction, and to search the VOP start code
previous to the foregoing condition (2).
On the contrary, when the object intra-~coded indicator sigﬁal
7' is OFF (“YES” step ST56-6), that is, when it indicates that the
“WOPs in the VOL undergo the predictive coding”, the individual VOPs
15 cannot be directly decoded because the VOPs in the VOL undergo the
predictive coding. In this case, the individual VOP image data must
be decoded by tracing back to the VOP image that does not undergo the
predictive coding, that is, to the previous I-VOP, and the decoding
‘must be restarted therefrom. This is achieved by the search
20 instruction signal 99 that instructs to trace back to the previous
I-VOP with carrying out the reverse search (step ST56-8).
Thus, in the present embodiment 6, when the object intra-coded
indicator signal 7/ is ON in the cases 1 and 2, the start code detection
- of the VOPs is continued according to the search instruction signal
25 99, and the VOP image data is skipped without the video information
header analysis at step ST57.
Specifically, every time the VOP start code is detected, the
following processings are iterated until the externally set time code

97 agrees with the VOP time code 70 obtained as a result of the search.

30 These processings comprise the calculation of the VOP time code 70



DVD. "This al so applies to the decodi ng apparatus of the other 20
enbodi nent s. EVMBODI MENT 4 The present enbodinent 4 in
accordance with the present invention rel ates to anot her exanple of
the VOP decoder described in the 25 fd&9goi ng enbodi ment 3.
Specifically, the VOP decoder of the present enbodi nrent 4 has a
function to decode the bit stream i ncludi ng VOP rate information

mul ti pl exed ;H88 Oatt gy Md-abSs I@%@ &1%%35{7%%@&05?*\:@&r ent VO %C)f-sﬁé%a@ﬁ

i nformati on on the €ncoder 0 carry out t control

based on t handes aited st 68 Wdking38s to whetrE&c@uéecﬁﬁ%n‘ioﬁ’oﬂe@oaevopftd be
present enbodinent 4 differs from

35 t hdlmm odenotobyt ¢rmperrbogi thencugrent] YOP rtimeecade (6t with dhet he
header : r 42, only this conponent will be described
m o he shofRrarnally art tone kodBll (SHep STo&2h-5 IR SIER i externalhy vop

secoder gf SaE ShEeSale IRy chaoyEdit Nyenhd S cht g ghlon
87 mul ti pl exedrémt th&?me\!zgis bradene 32koaind h8 s%@ﬁﬁéd Bttthe exact position
| of the VOP to be displayed, the operation of the random access is
completed.
As described above, according to the present embodiment 6, when
10 the object intra-coded indicator signal 7’ that indicates whether all
the VOPs in the VOL are intra coded or not is ON, that is, when all
the VOPs in the VOL are intra coded, the sequential VOP decoding is
skipped without performing the VOP header analysis for individual VOPs
at step ST57. This enables the desired VOP image data to be directly
15 searched for and decoded. |
Furthermore, in the present embodiment 6, the VOP time code 70
is determined using the GOV time code 63 which is the time code of
the initial VOP of the GOV, the count 85 fed fromthe start code analyzer
102 and the VOP rate information 87 on the coding side. This obviates
20 the need for decoding the modulo-time base or VOP time increment
information for each VOP, which means that random access can be
achieved by calculating in advance the number of VOPs to be skipped
from the externally set time code 97. Thus, the present embodiment
6 can dispense with the need for successively calculating the display
25 time of each VOP to make the decision at steps ST47-1 - ST47-3 of Fig.
36 as in the foregoing embodiment 5. This enables the random access
faster than that of the embodiment 5. In brief, high-speed random
access is implemented because the individual VOP time code can be
identified from the VOP rate information without calculating the

30 display time of each VOP with performing the successive VOP header



stream 30 as shown in Fig. 8 which is set on the encoder side. Thus,

the VOP rate information 87 is multiplexed into a VOL header 81b in

Fi'g. 28. The VOP rate information is such information as 30 10
VOPs/'second when the encoder side encode$630 VOPs per second, for

exanpl e. Fig. 29 is a block diagram showi ng an i nternal
configuration of the header anal yzer 42 characterizing the present
enbodi ment 4na1ysis. IN Fig. 29, the reference numeral 83 designates a start
code anal yzer; ~ 15 84 designates a VOL header anal yzer; 85 designates a
count obtained For examplolionsgdéhignaritete ofdenalcygpedingoRs whd MPBE+EN t he
start code is anal yzed; 86 designates a frane skip VOP controller; 87
desi gnat es compresgdpnrstandanfombachointaa cedes Rél SiPsdanrd gQras sihghadkes

decoded VOP sel ector: 89 desj.gnates VOP, select infornption; and 90
desi gnat es he Soringyme %%3? aé’%a?‘%?géra.‘ désired scere §° bn%ggé'%lmt
configurati r Kj. c I n
enbod e 1008 Shfst i AtReY bRpldRa PR Bhe neernll & pUMBLREN
73 desi gnat es-RiM Rj BII-ROM} I'thet B666HIGRCASHAAtus wittS €héidonfigueatdibn of

designates a franme skip VOP decision section. 25 Next, the
oper at i on ofhe¢ hprelseat eembadaingte cad2maife aheigh speed access nbopictme dtwil |
0e desCt | Do tesired time in the 1deo picturen aoguited, thefeby Snbiing tha ' O"
of the head@rdes p qu ’ Yy g
video edition without stress. Furthermore, the video contents can
10 be stored in a large capacity recording medium such as DVD-RAM with
their VOPs being intra coded by the compression standard according
to the MPEG~4, so that desired edition can be achieved by making high
speed access when producing a television program.
Although the present embodiment 6 is described by way of example
15 of the coded bit stream 81 as shown in Fig. 28, which not only includes
the object intra-coded indicator signal 7’ and VOP rate information
87 multiplexed into the VOL header 81b, but also includes in the GOV
header 81lc the GOV time code 63 indicating the absolute display time
of the initial VOP in the GOV, the present invention is not limited
20 to this. For example, a céded bit stream (not shown) can be decoded
which includes in the GOV header not only the GOV time code 63, but
also the object intra-coded indicator 'signal 7’ and VOP rate
information 87. This is i,rnpléxnented by providing the GOV header
analyzer 61 as shown in Fig. 37 with the decoding function of the object

25 intra-coded indicator signal 7’ and VOP rate information 87, in

addition to the decoding function of the GOV time code 63.

EMBODIMENT 7
In the present embodiment 7 in accordance with the present

30 invention, a VOP decoder will be described for decoding the coded bit



anal yzer 42 of the present enbodi nent 4. First, in the head

anal yzer 42 of the present enbodiment 4, 30 the start code anal yzer 83

anal yzes the start code contained in the

36
code
59 when

the VOL heaggfeam enerat.aéuahoyzeme Fbpnaresbddiecanaley Fodegdiart embs®inendi zat es
the VOL (step STZS

i nput coded bit stream 81 (st53p ST27). As a result, the start
anal yzer 83 supplies the bit streamto the VO header analyzer

the anal yzed start code indicates the VO (step ST28),

to the GOV header anal yzer 61 when the

er

to

anal yzed start cfﬁhhes,l rtdhecﬁ@%s:lecoder ofttﬂne a}se{rstt epbSIB®Nt dndisto the frane

skip VOP controller 86 when

Count o5 | o RS deckiE BRI T denre oo GLEh RSB LRRS

count 8% i S;H@h&itdaVeiyndl R, t{iﬁe \@sr?ghgrﬁlme multipladedet HElReies-

The VO header anal yzer-59 anal yzes t

i nput bit stnecrmatdod 34/pplits thee kbtest3seamipassicdgplt OPsglescribed in

10

15

20

25

30

the embodiment 2, and controls the decoding and display of the VOPs
in accordance with these values.
The VOP decoder in the present embodiment 7 has substantially

the same configuration as the VOP decoder described in the embodiment

6, -except for the header analyzer 42. Accordingly, only the header

analyzer 42 of the present embodiment 7 will be described below.

Fig. 41 is a block diagram showing an internal co.nfi.guration
of the header analyzer 42 in the present embodiment 7. In Fig. 41,
the reference numeral 106 designates a VOL header analyzer; and 107
designates a decoded VOP selector. Since the remaining configuration
is the same as that of the header analyzer 42 of the embodiment 6 as
shown in Fig. 37, the description thereof is omitted here by assigning
the same reference numerals.

Fig. 42 is a block diagram showing an internal configuration
of the decoded VOP selector 107 of the present embodiment 7 as shown
in Fig. 41. In Fig. 42, the reference numeral 73 designates an object
intra-coded decision section; 100 designates a comparator; and 108
designates a VOP time code holder.

 The operation of the header analyzer 42 of the present embodiment
7 will now be described.

Fig. 43 is a flowchart illustrating the operation of the header
analyzer 42 of the present embodiment 7.

In the header analyzer 42 of the present embodiment 7, the start

code analyzer 102 analyzes the start code contained in the input coded

yzed start code indicates the

VOP, in whi Eharagterigedrin ttPﬁ’é JfthefeCel"es th@t ardet HAE sheadr 8P 3 SAstRct s

O header information in the



the anal ysis back to the start code anal yzer 83 (step ST32). 15
The VOL header analyzer 84 analyzes in the bit streamthe VOL header

I'nf grmati on, the object intra-coded indigator signal 7' and t he VOP
rate information 87, and supplies the biPf stream passi ng t hrough t he
anal ysis back to the start code anal yzer 83, the anal yzed obj ect

I ntra-coded indicator signal 7° to the frane skip VOP controller 20 86,
and the anplyyzededfOB9/ &iest rufs@é;srafu:w)n 8fhet $t dritecatiRcartasy Z¥EOR 02aduppl bes

88 (step ST33). The GOV header anal yzer 61 anal yzes the GOV
header i nf bhqamtoatream to the Nﬁeheaq@urt amltyzstcré%\mheanﬂl% applyzesd sharbi t
stream passing .thro e anal ysis back to t e start code gnal yzer

83 (step S¥3% 1ndlg§tes a vo (“FE%B STtSHE 6@05%&'09@9 RDYZEE JCCH FRs the

coding sid f, he al yzer
84 wth thgh?/%alyzed Stéﬁ §°dg Rdin% |ec?na ?%L Qs&eé 50@?2 gecgdp'e y a

_user. org t hgnhi¥Rr 61 when tROEns PRI 8% rith@dd A caked tHQ@OVO(%'Fté@S’Iﬂ) :36 with
t he VOP sel ect I nformati'on 89 indicating the information on the VOP

.to be decodnd to 3bhe demmtvoaasmmthmhwhennﬂw eaﬂlallgserﬂ tstastepod35) .
- 37

indicates the VOP (step ST62).
Incidentally, when the VOP header analyzer 104 completes its
analysis, the start code analyzer 102 supplies the bit stream 43 to
10 the video signal analyzer 44, so that the video signal analyzer 44
carries out the analysis and decoding of the video signal of the current
VOP, and returns the processing to the start code analysis, again.
The start code analyzer 102 includes a VOP counter that increments
the VOP count every time the VOP start code is detected, and supplies
15 the count 85 to the decoded VOP selector 107. It is assumed here that
the VOP counter is reset every time the VOL start code is detected.
The VO header analyzeﬁ 59 analyzes VO header information in the
input bit stream, and supplies the bit stream after the analysis back
to the start code analyzer 102 (step ST63). '
20 The VOL header analyzer 106 analyzes the VOL header information
in the input bit stream, and supplies the bit stream after the analysis
back to' the start code analyzer 102 (step ST64).
' In the course of this, the VOL header analyzer 106 decodes the
object intra-coded indicator signal 7/, the display time multiplex
25 . identification information 34 and the time codes 35, which are
contained in the VOL header information as shown in Fig. 15, and
supplies them to the decoded VOP selector 107.
As described in the foregoing embodiment 2, the display time
'multiplex identification information 34 is decoded only when the

30 object intra—-coded indicator signal 7’ is ON, that is, only when it



The VOP select information 89 wll be described in nore detail.

Assune here that the VOP rate information 87 fed fromthe VOL header

anal yzer 84 indicates 30 pieces/second, and the VOP rate infornmation

71 set on the decoder side is 15 pieces/$8cond. In this case, the 5 VOP
select information 89 indicates that every other VOPs are to be

anal yzed. This corresponds to the fact that the decoder side decodes

the VOPs al {ginalkekynstes 0er0dorg dd@albhéd %ham@E'QHQ\?QSanI\tE&ecoded,

encoder side at a rate of 30 pieces per second. xt, the frane
ski p controah@th8Gimardddes 3Baré decpdatr onby Ahen the dispoan tdmeshapspth36 and
ST37. The frane skip control processing wll now be descri bed

t oget her wi identidivapiordndernatdopsd4 iatakicePNsTRgsUme here that bathy the as
shown in Fig..30,.the object intra-coded decision .. section,73 in the
frame skip %@f ﬁPFB?TCé#d%lE@&a&Q§ F?@%uf] pu’t‘ng display Stimea PR he
bit stream i ' | eCh,l co 5¢5.1 ndiscat | | 7
fed fromt h%%%ﬁggge?ﬁ 3&%?%%%@° 45? s%llte‘{pgg'rss%@j the tm‘%\/%ggggpée% of: &F) Y,
the object tRé vopeodRdtKrieGi08] QFe RELHOA i3 tHBCUOE header andlyzele10slt put
destination of the input bit stream the frame skip VOP deci si on

section 91 when The GOWjleetderranad-yzedeil anallyztsothsiGPNdieader informasi@N, and

the VOP header anal yzer, 90 when the object |ntra-coded 20 i ndi cat or
signal is OPthe inputbit stygam, eRe yppétes the P&t@&asamiaﬁa%&hsra@il@ﬁw 7'

Is ON the f)é&”e(—_o the start code analyzer 102 (step ST65).

10 In the course of this, although the GOV header analyzer 61 decodes
the GOV time code 63 contained in the GOV header information, the
present embodiment 7 does not use the GOV time code information.

The decoded VOP selector 107, which has the high speed, simple
and random access structure of the VOP disclosed in tl"le present

15 embodiment 7, selects the VOP to be decoded (step ST66). The random
access mechanism of the present embodiment 7 is characterized in that
it can obtain the VOP time codes to be compared with the externally
set time code 97 by the comparator 100 without any calculation.

Fig; 44 is a flowchart illustrating the processing in detail

20 of the VOP random access structure based on the decoded VOP selection
ét step ST66 by the decoded VOP selector 107.

With reference to Figs. 42 and 44 mainly, the operation of the
VOP random access processing will be described, in which the foregoing
conditions (1)-(4) described in the embodiment 5 are also assumed as

25 the operation conditions.

Fij:st, the time codes 35 of all the VOPs in the VOL deched by
the VOL header énélyzér 106 are stored in the VOP time code holder
108 in the VOP selector 107 to be retained until the decoding of the
VOL is completed (step ST66-1). In the condition (1), the decoding

30 apparatus carries out normal decoding operation, here.



skip VOP decision section 91 in the franme skip VOP controller 86 nakes

a decision corresponding to step ST37. Specifically, the frame skip

VOP deci sion section 91 nakes a decision_as to whether the VOP to be 25
analyzed is to be decoded or not in response to the VOP sel ect

I nformati on 89 and count 85. Wen the frame skip VOP decision section

91 decides that the VOP is to be decoded ("YES' at step ST37), it

supplies the inpssubéttisd Aastantd dthehVEIP theadetoding ¥ppardtths hakes a
contrast, when it decides that further analysis is unnecessary ("NO 30

at step ST3Zpnsitioudpbinethe loondhpion Kil) o reendibaek (2 -t he start code
38 anal yzer 83. For exanple, when the VOP select information 89
i ndi cat es LR ZESPPRSaEEhe brafsitdon fraf theicongi ster &) BRePyIleer vor,

the frame (o) py thbRistfo %;i; EPOPN LRE e Whri S 31 Bor(1268 Thdhd ?@cgorcl%ﬁe

decodi ng i necessar enf thé cou an even nu

unnecessar wophsdl ectart 18£8 ivelsSorBeéhth tRid D @Ead command (not KidwMPRJFeader
anal yzer 90 anal yzes the VOP header “in the input bit stream and

suppl i es t headihg stheetimaicbde 3hefats YoP simagekpdimted by thhecainar 85 atde
anal ;{zer B%h(es%ggnsi'lé?i%)n; The start code anal yzer 83
In response to this, the VOP time code holder 108 reads as the
VOP time code 70 the VOP pointed by the count 85 fed from the start
10 code analyzer 102 at the instant of the transition from the condition
(1) to condition (2), that is, the time code 35 of the VOP image at
the time the decoding is to be halted in accordance with the condition
(2), and supplies the VOP time code ?0 to the comparator 100 (step
ST66-2) .
15 In this way, the foregoing structure can identify the VOP time
| code 70 at the time the decoding is to be halted in the condition (2)
only from the count 85 fed from the start code analyzer 102 without
carrying out any analysis of the VOP header or any calculation. Thus,
the VOP time code 70 in the stop condition (2) is presented to the
20 user.

Next, when the user carries out the condition (3), this will
provide the externally set time code 97 to the comparator 100, and
activate the random access structure by the decoded VOP selector 107.

Although in the example above, the VOP time code holder 108 is

25 described such that it supplies the comparator 100 with the time code
35 of the VOP image pointed by the count 85 fed at the transition to
the condition (2) as the VOP time code 70, this is not essential. For
exan_lple, the VOP time code holder 108 can always supply the comparator
100 with the time code 35 of the VOP image, which is pointed by the

30 count 85 constantly fed from the start code analyzer 102, as the VOP



supplies the bit stream 43 after the analysis to the video signal 10
anal yzer 44 (see, Fig. 18) when the analysis by the VOP header -anal yzer

90 has been conpl et ed. Thus, en the object intra-coded
deci sion section 73 of the frame ip VOP controller 86 decides that
t he object intra-coded i ndicator signal 7° is OFF at step ST36, it

supplies the input bit 15 streamto the VOP header analyzer 90 w t hout
passi ng t heongleodae76 s am@rever, iskhe Vé¥tdleeasé onheectmmiraddr 160 abst
prevents the VOP from undergoi ng the frame skipping. This.principle
i s t he sanbeasonfhgurasf sudhethadr dybnpigments therpodimeacess struatomenasng when
the object jntra-cqded dec section 7§ deci des that the object

t

i nt r a- coded0 nYfkc £1BF %‘?%Lﬁ)l %gd atp the; gnqndt o5t He §FI/STHID FPaHRe ski pb
VOP decisi ; 9 o )
anal ysed ab RIS Pa o368 e erna1 1y SEE THERAS SPLATEY 18 ookEa¥iRn ' U p®

sel ect § nf gFneMd @Bn8S Al (8PUNEn brief, 8Pt iEh&Roudd FEHPINd @8nbibie Q¥oBsheader
anal yzer 90 with only the input bit streamto be decoded, thereby

carryi ng ostradeirdOPof spemteksweh nhat 25 utilizes Amodgstdie hdde abmies, 36he
present enbodi nent 4 operates just as t he foregoi ng enbodi nent 3
except thaftpreqidf hhe R tdmetepdeaheldeyl08 the VORetHpe ode 2@ty $hebased

Rt 1, LYkl 02000102 LIS S5 B0 cne e pAELEEY B8 e Bepsy of e
on the encoder ghg sdddi®edi{1 PN thbNeomparator 100 first makes a decision
10 as to whether the current VOP is the VOP the user wishes to display
or not (step ST66-3) by comparing the externally set time code 97 with
the VOP time code 70 of the current VOP which is fed from the VOP time
code holder 108 and takes place at the time the decoding is halted
in accordance with the condition (2}.
15 When the externaily set time code 97 agrees with the VOP time
| code 70 of the current VOP (“YES” step ST66-3), the VOP is decided
as the “WOP to be displayed”, followed by the VOP header analysis of
the VOP to be displayed (step ST67). Otherwise (“NO” at step ST66-3),
a decision is made as to whether the VOP to be displayed is previous .
20 to the current VOP or not by comparing the externally set time code
97 with the VOP time code 70 of the current VOP (step ST66-4). Thus,
one of the following two cases 1 and 2 is decided.
Case 1: _
The case 1 applies when the externally set time code 97 indicates
25 a time subsequent to the VOP time code 70 in the foregoing condition
(2) such as the externally set time code 97 is 01:00:30, and the VOP
time code 70 in the condition (2) is 01:00:10 (“YES” at step ST66-4) .
‘The action is switched in response to the value of the object
intra—coded indicator signal 7’ (step ST66-5).

30 More specifically, when the object intra-coded indicator signal
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30 ‘present enbodinent 4 is configured such that it analyzes the object
39 I ntra-coded indicator signal 7° when decodi ng the coded bit
st'regm i ncludi ng the object intra-coded indicator signal 7

mul tiplexed into the VOL header. THZs makes it possible, when the
obj ect intra-coded I ndicator signal 7° is ON, that is, when a
decision is nmade that all 5 the VOP data are intra coded, to carry out

such procesyhng 88 OiNeP! 8 it8p sTe6-5) Narl 86) SMBRsack alieshws bnihege VOP
data with frame skipping any deSired VOPs in response to both the VOP

rate infor mahé ¥OP8insdie W0Ieare intrd dederif; Ay cipdeadod 100eeVSRheajearch
information 71 set on the decoder side. 10 Furthernore, the
present enbadskeiRtion %195@&1‘ 99 hoetfarwendtsearch”, and; senfiscdtesithnthebdbd bit

T R PR AR (o S o
skip cory rol:gﬁié‘ a?%‘igfzéff)“ldzo }?&"%B{: . Yo §ta&ft B8 U891 "ohs g”tigd' ment
a er e

3 of being eto orm |sp ay w rame SKI ppi g any Sifed
VOPs. This aft&eamesVoPttine UBAECEF S ¥he condit@ént (1§ .present enbodi nent 4

to anal yze the individual VOP headers

In contrast, when the object intra-coded indicator signal 7/
is OFF (“YES” at step ST66-5), that is, when it indicates that “the
VOPs in the VOL are subject to the predictive coding”, the individual

10 VOPs cannot be directly decoded because they undergo the predictive
coding.

Accordingly, as in the foregoing embodiment 6, the VOP header
analyzei 104 must carry out the processing corresponding to that of
the steps ST47-1 - 47-3 and ST47-11 as shown in Fig. 36 in the normal

15 VOP header analysis at the next step ST67 so as to analyze and decide
the modulo-time base and VOP time increment of the individual VOPs
and to successively decode the VOP images by calculating the VOP time
code 70 of the current VOP at which the decoding is halted. Thus,
in this case, the subsequent VOPs are sequentially decoded.

20 Case 2:

The case 2 takes place when the externally set time code 97
.indicates a time before the VOP time code 70 in the condition (2) such
as the externally set time code 97 is 01:00:00, and the VOP time code
in the condition (2) is 01:00:10 (“NO” at step ST66-4). The action

25 1is switched in response to the value of the object intra-coded
indicator signal 7’ (step ST66-7).

More specifically, when the object intra-coded indicator signal

7' is ON (“NO” at step ST66-7), the comparator 100 sets the search.
instruction signal 99 at “backward search”, and sends it with the bit

30 stream to the start code analyzer 102 (step ST66-8).



S

to décode the relative tine informati on (nodul o-time base and VOP tine
i pcrement) about the display tinmes which are set individually.
Al't hough it is assuned in the foregoing expl anation that the 20 decodi ng

side Teceives and decodes the coded bit $3reamincluding the encoder
side VOP rate information nmultiplexed into the VOL header, t he
present invention is not limted to this..For exanple, a coded bi t

stream can be de ts A r I
e e T e

GOV header ahalbizesti¥am ih the Haeaderd dnadytziomn, 4thud é:taﬁltiagfsamhmn for to
decode encoder side VOP rate information 93 as shown in Fig.

Thus, the Vokersttart aode aft the VOBsIprayioyst e thaf frnegoing crqmdn‘éa@m n@)
t he VOD display rate in the’ Furt her npr S the 0|ng

enbodi nent 3, t hdpFiAst, %%‘\/n ERBoRIRS 1RTERHFREd SRFERPEDS at it

handl es b ”
i ncl udi n% t A I%)J :@?hlsntartasge Y 66 d% 4 8}: Jésl’grvngnft éﬁg%)dat(?soﬁhae%g‘gge

GOV basi s, wObB 19f £8¢ vog aa:esmmj@t & f:s &elﬂﬂcﬂ\*&c@@ﬁﬁ;” .| the i 8divi%ual
not the VO_ header anal yzer 84 "but the header anal yzer 61 has a
f unct i on t o V@Ralgamothee adlijrectly decoderbdelh thils caser tiegdetoding mmst be
| continued to the image data successively. Sﬁecifically, the decoding
must be carried out by ascending to the VOP image that is not subjected
10 to the prediction, that is, to the previous I-VOP, and be restarted
therefrom. This is handled by instructing to perform the backward
search by ascending to the previous I-VOP using the search instruction
signal 99 (step ST66-9).
Thus, in the present embodiment 7, when the object intra-coded
15 indicator signal 7’ is ON in the cases 1 and 2, the VOP start code
detection is continued according to the search instruction signal 99,
and the VOP image data is skipped without carrying out the VOP header
analysis at step ST57 as in the embodiment 6.
In summary, in thé present embodiment 7, because the VOP time
20 code holder 108 stores the time codes 35 of all the VOPs in the VOL
decoded by the VOL header analyzer 106 through the processing at step
ST66-1 until the decoding of the current VOL is completed, every time
the decoding is halted by the user operation in the condition (2),
the VOP time code holder 108 reads the time code 35 of the VOPpointed
25 Dby the current count 85 as the VOP time code 70 (step ST66-2); and
| adecision is made as to whether the current VOP is a VOP to be displayed
or not by comparing the VOP time code 70 with the externally set time
code 97 (step ST66~3). These processings are iterated until the
externally set time code 97 agrees with the VOP time code 70 obtained

30 as a result of the search. Then, when the externally set time code



5 in Fi g. 32, not the VOL header analyzer 75 but the GOV header analyzer
92 has the function to analyze the object intra-coded indicator signal

7", f:or exanpl e. Moreover, the present embodiment 4 can achieve
an advant age simlar to that of thé4foregoing_enbod|nent 3 by
applying the VOP 10 decoder of the present enbodinent 4 to the system
for decodi ng and combining a plurality of objects as shown in Fig. 27
descri bed i 87 agreesowitileehé WoPMide £B8e enPadi BaLuB: oFNige Rehdsh ! 'wg?cf or

t he VOP decoders of other enbodi ments which will be describe ater.

Thus, the means that thevgcedbursbept st tha VaPsw bedagpldyed, tthecspdragiioe t he
system f or 5 decadi ng and conbi ni ng a plurality of objects as shown in
Fig. 27. of the-waadpRmpgeess is completedThe enmbodinent 5 in accordance

b e oPr Sent ak MEREH G LELAL *Sccpraind' & B RFPAETEBBO TR oHPSR - any
desired g i "EhdYLjEEEI Mthd-BodfI¢Hdicator Bl dnat heamt RALs d1GLPLE Sinend, VO
| n(?l cat

| ayer the object "intra-coded r signal, and 1Tncludes i na GOV

| ayer the tahk thedeObsfiartied VOD are intf£pbESCMY Aot} g absahdteidi GRLAY
time of the VOP at the initial position of the GOV. Since the present
enbodi ment 31HiGeeVaPS denthedOLoare instadiougdapthes deatred VOReimageodatent 3
inonly t heig 2 1fr|eg16'{39 tsiegzr:]ct?gd for and decoded. This is because the VOP header
analysis for respective VOPs at step ST67 can be omitted, and hence
10 it is unnecessary to carry out the sequential VOP decoding.

Furthermore, the present embodiment 7 is configured such that
it directly decodes the time codes 35 in the VOPs from the VOL header,
and stores them in the VOP time code holder 108 so that they are read
in accordance with the count 85 fed from the start code analyzer 102.

15 This makes it possible to dispense with the need for decoding the
information about the modulo-time base and VOP time increment, and
hence the decoder does not require any calculation structure. Thus,
the VOP to be decoded canbe identified only by comparing the externally
set time code 97 with each of the tﬁne codes 35 stored. This offers

20  an advantage of being able to implement a very high speed random access
that is faster than those of the embodiments 5 and 6.

For example, considering a home video according to the MPEG-4
compression standard, which intra codes all VOPs and stores them in
the storing medium 95, and edits a desired scene by combining them

25 with other object videos provided through the Internet or a CD-ROM
or DVD-ROM, the decoding apparatus with the configuration of the
present. embodiment can make a high speed access to a picture at a
des iregi time in the video pictures acquired, thereby enabling the video

edition without stress. Furthermore, the video contents can be stored

30 in a large capacity recording medium such as a DVD-RAM with their VOPs



t he ‘header anal yzer 42, only the configuration and operation of the
header analyzer 42 will be described. Besides, in the present

enbodi nent 5, the decoder will be described that receives and decodes
the coded bit stream 30 as shown in Fig.®®8. 30 Fig. 33 shows a
configuration of the header analyzer 42 in the

41 : enbodi nent 5 in accordance with the present invention. In Fig.

33, e nfein@r-anctcA bRl ciprdash 8N 8t 88derSidddrdiagea ot MEmI-4, 95
designates a storing nediumfor storing the coded bit stream 30

transm tt ecsd thah theivsteditiindean bacThdseved meibmaking éighDipddoacdceikRaM
or a disk drive connected to a PC, 96 designates a VOP header analyzer;
97 desi gnat'®sPEAJEE & §gleission pPrografbde; 98 designates a frame skip

|Ter; and 99 des; | ' i gnal . ig.
34 ‘shows. & cont POTFATTbATGF ERE"S FARLIITD LoRCESFFEr0RY ay of gemls,n 1
Fig. 335 I g>f': ascoéﬂxg the do%fe@@f@%&?&&ﬁ 3 1 {SLAERHINR SR vdD healiBP QY €Ct

i ntra-coded deci siorf section; 100 designates a cofparator; and 101
desi gnat es gbjsterimtgraredtiedn indicator signbiex?’,, tdiepbperiaineonudtigliee header

anal yzer 42 of the present
identification information 34 and time codes 35 as shown in Fig. 15,
the present invention is not limited to this. For example, the same
concept is applicable to the VOP decoder for decoding the coded bit
10 stream 40 or 41 as shown in Fig. 16 or 17.

For example, because the VOP time code contained in the GOV is
multiplexed for each GOV, it is enough for the VOP decoder for decoding
the coded bit stream 40 as shown in Fig. 16 to be configured such that
the VOL header analyzer 106 decodes only the object intra-céded

15 indicator signal 7/, and the GOV header analyzer 61 decodes the display
time multiplex identification information 34 and time codes 35 in
response to the object intra-coded indicator signal 7/. In this case,
as for the GOV including the display time multiplex identification
information 34 which is ON, the high speed random access can be

20 implemented for all the VOPs in the GOV.

As for the VOP decoder for decoding the coded bit stream 40 as
shown in Fig. 17, it canbe configured such that the GOV header analyzer
61 decodes the object intra-coded indicator signal 7/, display time
multiplex identification information 34 and time codes 35, so that

25 the random access function can be defined for each GOV independently.

Although the foregoing embodiments 1-7 describe the image coding
apparatus or image decoding apparatus according to the MPEG-4 that
defines the coded (decoded) images in the form of the object-based
VOPs, and codes the images on an object by object basis, the present

30 1invention is not limited to this. For example, it is applicable to



embodi nent 5 will be descri bed. Fig. 35 is a flowhart
idlustrating the operation of the header 15 anal yzer 42 of the present

errbodi nent 5. 'I'n the header anal yzer 42 of the present

enbodi mrent 5, the start code anal yfér 94 anal yzes the start code

i ncluded in the input coded bit stream 30 (step ST39). The start code
anal yzer 94 supplies the bit streamto the VO header anal yzer 59 when
the anal yzethstiaalgeCco6@ing Gppatftlis;atifsgd AM2ihg§t RO Olmadd debBaMid header
anal yzer 60 when the anal yzed start code’indicates a VO. (step ST41),

to the GOV apear@tus and imagd yecrdifily mdthodt dvccadahy redtist MPEG-dode MPRAH-Z at es
a GOV (step ST42), and to the VOP header analyzer 96 when the
anal yzed st 52t 9988 Pofdihéyeethe concept wlpthe 1l est43y VOPacilaethis kgseaf t er

' ' , he VOP.head | 96, the bit_stream
o Buppl 1 oot PRI PonetRie b is Gr 1S58 Fraks {4 ChHE 1 SEGudRRY |
returned t owhith ToAktiGALea movinPPA:YNTes sggg%r&é’)h@&f’%tﬁoo \'c/i?w‘ae@ tﬂegvéﬁ? of

anal yzer conpl etes the anal ysis and ng o e eo signa
the currentivGe foregoing embbéinénteend®r BNA,yzepla&dingnahy 2pst be MR
header information 30 in the input bit stream and supplies the start

code anal yzepdesimpges or image frames makes it possible to handle them in thel2
same manner as in the embodiments 1-7.
For example, the MPEG-1 or MPEG-2 reserves a user data area which
10 allows auser todefine data freely, or bit fields for future functional
extension. Thus, defining the syntax according to the present
invention in these data areas can improve the function of the random
access or frame skip control. |
Although in the foregoing embodiments 1-?7, the object
15 intra-coded indicator signal 7’ is described as the information
indicating whether all the VOPs included in the VOL- or GOV-based
moving picture sequénce according to the MPEG-4 are intra coded or
not, the present invention is not limited to the VOL- or GOV-based
moving picture sequence. For example, as for the VOPs that constitute
20  anyunits of the moving picture sequence, or defines the moving picture
sequence, the object intra-coded indicator signal 7’ can serve as
information indicating whether all the VOPs included in the moving
picture sequence based on the units other than the VOL or GOV are intra
coded or not. This holds true when the VOPs are replaced by the coded

25 images or image picture frames.

INDUSTRIAL APPLICABILITY
As described above, the image coding apparatus and image coding
method are based on the MPEG-4 , and are suitable for coding images

30 on an object by object basis.



t he E)it stream after the analysis (step ST44). The VOL header

anal yzer 60 anal yzes the VOL header information in the input bit
stredm and supplies the start code anal ézer 94 with the bit stream
after the analysis (step ST45). In the c8drse of this, 5 the VOL

header anal yzer 60 decodes the object intra-coded indicator signal 7
contained in the VOL header, and supplies it to the VOP header

anal yzer 96. Furthermore Th&e@(aé&@@@bdﬂrﬁ@'a‘ppﬁ&aﬁis Il Y tdeeoSNg
header information in the Input bit stream and supplies the start
code anal yZesthog a,qqop:dmg IO thetm:@SBnt 19Vele’emmimaal$dnbammmy she MPEGep,
ST46). In the, course, of eader anal yzer 61 decodes the

time code 689 ﬁr? ﬁ@l@e}%éa?a@@codmg the Fﬁfiéﬁi Pt Frreamnid i the imeges t he

VOP header e VO? header anal yzer 96, which
carries out e @%{i’ %ga{"c}ileer cbject by 8%? ? A step ST47, conprises a
structuge for achi eving high rate, 15 sinpl e random access of the VOP
di scl osed in the present enbodi nment 5. The structure is inplenented
by the frame skip controller 98. Fig. 36 is a flowhart
illustrating the processing in the VOP header anal ysis.at step ST47
by the frane skip controller 98. Referring to Fig. 33 showi ng the

details of the VOP header anal yzer 20 together with Figs. 34 and 36,
t he VOP random access processing wll be descri bed.



F| rst, as operation environments, the follow ng conditions (1)-(4)

are ssuned (D) The decodi ng and di spl ay 6T_‘bTEt%s-+s_
carrixed out by reading 25 and | oadi ng the codeﬂm ored |n
the storing nedium 95 (such as atorage i mﬂﬁ@&

menory |ike a DRAM and SDRAM and a hard di sk dfive co d to a
PC). In this case, the tinme codes are each displayed on the display
screen in sypRhraNicsRMEd hrg;he VOP display to notify the user of
the absolute display tinme of respective 30 VOPs. The coded bit stream
can be tranifehneihdgeorietbdimdeapgaratius comprising:

43 " the readabl e storing nmedium 95 through a network or broadcasting
net wor k. an analypertfon gaalgaisgs ima Qegeﬁd iy akreaty detrawgded

posi tion.

i me, . the . ti o, _halts,at the
cor r espondi ﬁﬁé*ﬁﬁiorTﬁQfomgﬁ&OEp%%@m@GﬁPgr@&t%?ﬁog\iﬁgmlaﬂ@sI iR YeBingage
di splayed ] 4¢teB&f YeBuence arjéag.ﬁﬁf}?g gdd&?ql%%ngamﬁt | s assumed that the
user wishes to extra bt streama VOP image at a position
before or after ah@ecddeRPEsr decodiMPSinh§ed Rutaifdd lih BAE I eng picture
sequence in response to the intra-coded indicator information

analyzed by said analyzer.

10 2. The image decoding apparatus according to claim 1, wherein the
moving picture sequence is a video object layer consisting of moving

image objects of given shapes.

3. The image decoding apparatus according to claim 1, wherein the
15 moving picture sequence is a video object plane group constituting
a video object layer consisting of moving image objects of given

shapes.

4. The image decoding apparatus according to claim 1, wherein said

20 decoder decodes the images in the moving picture sequénce with
decimating them in response to the intra-coded indicator information
and display rate information designated on the image decoding

apparatus side.

25 5. The image decoding apparatus .according to claim 1, wherein said
analyzer analyzes, in the coded bit stream, coding side display rate
information, and identifies images to be decoded in response to the
coding side display rate information analyzed and to display rate
information designated on the image decoding apparatus side, and

30 wherein said decoder decodes the images contained in the moving picture



(3) ,The user inputs the tine code of the VOP i nrage he-or—she—16—wshed
to eXtract by such a neans as a command designating th b | or
thre 14 ke. The input tine code thus entered becones theTgmﬂﬁIw&H@ ﬁ set
time code 97. (4) Conparing t%e externally s 10 Y4

I nput by the user at the foregoing stage (3) with the tinme code of
the currently stopped 15 VOP inmage. If they differ fromeach other, the
VOP i mage WiskhubfiGe with detimi 15848 RBICAAONEE PHLI M Yod&d ihifButoode 97
I s searched for and i s decoded and di spl ayed.

| nci dent al | ynfeimeel wnahd R playatine Uundergoeioon GBOLE tihee images t@OBENG
using VOP i mges before and after its position, all the VOPs 20 havi ng

predictive idecededice nust be decoded before reaching the VOP with the
desired tine code to achieve the foregoing operation. In the
present enbodi nent 5, however, using the object I ntra-coded i ndicator

=

signhal 7¢ a ;I‘ﬂ %g% I i ; gﬁgﬁ ]i.; po i t%.
i medi atsel y%?n er‘é he " ﬁgécﬁgfgolgéﬁ%% t(r%‘l(;ls %g e ,%lahg? ¢ is, e%%grérs &ﬁle
codi ng w t heleboRsLdeebddY), iRRdsgdndefo EHE NnBridode@adfiicator infbandiacade
and regenerate the desired VOP picture by directly searching for it.
First, in tladfdisyaynyinenidiformati{d) deshgnaltesbdnnyhaeppeaget dscoding carries
out the normal decoding operation. Assune that the decoding 30 appar at us
i s in transPPPBRAYIDFIARe FHAREER nifidicabied itvhthe)display)tine information
designated on the image decoding apparatus side.
10
7. The image decoding apparatus according to claim 1, wherein said
analyzer analyzes, in the coded bit stream, coding side display rate
information and display time information of images contained in the
moving picture sequence, and identifies images to be decoded in
15 response to the display rate information and the display time
information analyzed, and wherein said decoder decodes, in response
to the intra-coded indicator information, to the display time
information of the images to be decoded and to display time information

‘designated on the image decoding apparatus side, the images designated

20 by the display time information on the image decoding apparatus side.

8. The image decoding apparatus according to claim 1, wherein said
analyzer analyzes in the coded bit stream, when the intra-codéd _
indicator information obtained as a result of analysis indicates that
25 all- images contained in the moving picture sequence are intra coded,
display time multiplex identification infomtion indicating whether
display time information of all the images contained in the moving
picture sequence are multiplexed or not, and analyzes, when the display
time multiplex identification information indicates that the display

30 time information of all the images contained in the moving picture
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44 ' In this state, the tinme code of the VOP i

cal b‘ﬁl at ed. The cal cul ati on consists of three : St B

ST47-1-S47-3) . The first step anal yzes th;(!mﬂ E ﬂ@'ﬂjﬂ!ﬂe in

the bit stream (step ST47-1), whichOis carried ¢ DYy o-tine
4.

base anal yzer 5 6 The second step analyzes the VOP time
I ncrement in the bit stream (step ST47-2), whi ch&i?s (I;f'il’l’l ed out by
the VOP ti MBed G RMBIYuBNRYI%EEY, the dislay time informat f pals

cal cul ates tﬁ% VOP ti rrlrls c?de 70" i n%li ésé |ag ltnhe_eln 1o(§ma %-e_cgge?i %&glgﬁg(e) ute
di spl ay ti meoftaimeidhén mitbimovingpibette Sdddehtd®on a basiNGEEBREH mdREnghe
GOV time code 63 fed fromthe GOV header analyzer 61 (step ST47-3).
This i s carPiedirsuseayentry aadodsreioPsabd slegoder Qecodéss'plh@yl._rrlagﬁﬁ
generator 66, and its calculation nethod was descri bed .in the

f or egoi ng eﬁ%@%ﬁtl%&‘errﬂ%vwlﬁtﬁﬁe S6geenge 1hEesRnseioqthe intra-cgded he

f or egoi C | 1. 4 | ol t Q. s : ~Subsequent 1y,
t he use?gca?g@éidt%gt th %fn%gg)régt ?x(ﬁ)c%et?@) 81&#%5@%\%&1 ?Ilnfomat%)?%'w des the
externally set tinme code 97, enabling the random access

is

9. The image decoding apparatus according to claim 1, wherein said
decoder decodes, in response to the intra-coded indicator information,
display time information and display time information designated on
10  the image decoding apparatus side, images indicated by the display
time iﬁformation designated on the image decoding apparatus side from

among the images contained in the moving picture sequence.

10. An image decoding method comprising the steps of:

15 analyzing, in a coded bit stream, intra-coded indicator _
information indicating whether all images contained in a moving
picture sequence are intra coded or not; and

decoding the images contained in the moving picture sequence

in response to the intra-coded indicator information.

20
11. The image decoding method according to claim 10, wherein the
decoding step decodes the images in the moving picture sequence with
decimating them in response to the intra-coded indicator inf_ormation
and display rate informai:ion designated on the decoding side.

25

12. The image decoding method according to claim 10, wherein the

analyzing step analyzes, in the coded bit stream, coding side display
rate information, and identifies display time information of images
to be decoded from the coding side display rate information analyzed

30 and from display rate information on the decoding side, and wherein
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mechani smby the frame skip controller 98. ‘More speciticatty,—
the“‘f:forrparator 100 makes a decision as to 20 whet her uﬂmmn S
t e VOP a user wishes to display or not (step ST4

the time code of the VOP the user wishes /1 to display, that ins,
externally set tinme code 97 with the VOP tine code 70 of the
currently displayed VOP. If they agree with each other, a

deci si on i sthadcblighg istepSdectaes tHimd4dd Eontig nddsii auednoviindBEI ctake St ep
ST47-4), enabling the video i nformati on header analysis (step
ST47-11) . | Fegeenge'wdh decmtaapng them 1S'l'rze'$péy1se aoddei isitea-cedethiteliaatoo
whet her the , VOP to be displayed revious to the current VOP or not

by conparing f%‘%@P@rﬂ%‘lllﬁheséﬁsplaY tl@?n@%ﬁ@tgqnvﬁﬁ Fhenimages £pnke code
70 of the CULLSM4 VOP (step ST47-5). 30 Thus, one of the follow ng two
cases 1 and é 'S decided. In the course

45 5 of this, the storing medium 101 tenporarily stores the VOP tine
codes 70 previously used during the conparison by the conparator 100
so that 13. t iee ciorgger décodihgOmetitods @lceotdinte t¥COPL4ine 0 odkerdinclkBse to
t he - externally set tinme code 97.

decoding step decodes, in response to the intra-coded indicator
information and display time information designated on the decoding
side, images indicated by the display time information designated on

10 the decoding side.

14. The image decoding method according to claim 10, wherein the
analyzing step analyzes, in the coded bit stream, coding side display
rate information and display time information of the images contained
15 in the moving picture sequence, and identifies images to be decoded
in response to the display rate information and the display time
information analyzed, and wherein the decoding step decodes the images
indicated by display time information designated on the decoding side
in response to the intra-coded indiéator information, to the display
20 time information of the images to be decoded and to the display time

information designated on the decoding side.

15. The image decoding method according to claim 10, wherein the
analyzing step analyzes, in the coded bit stream, when the intra-
25 coded indicator information obtained as a result of analysis indicates
that all images contained in the moving picture sequence are intra
coded, display time multiplex identification information indicating
whether display time information of all the images contained in the
moving picture sequence are rﬁultiplexed or not, and analyzes, when

30 the display time multiplex identification information indicates that



5 Case 1: The case 1 takes place when the externally set tine
008’5197 i ndicates a tinme subsequent to the VOP iumm‘mﬂmm,

fbregm ng condition (2) such as thg external ly H"

01: 00: 30, and the VOP tine code 70’%n the condition® (2) i% 61:00: 10
("YES" at 10 step ST47-5). The action is switched in response to the

val ue of the obj ect intra-coded indicator signal 7' (step ST47-6).
More speci fiahbl ¥p 1ayﬁeﬂné RerORiRGbnidH 411 €0sleflay@slcontDimes gnahe moving 7' i's
ON ("NO" at step ST that is, when it indicates that "all t he
VOPs in thepitmumrsequmca J':mniebltipliebredcdmeadﬁaapilaylm?en@mmigeazfchll 15
instruction signal 99 to "forward search", and sends it wth the bit

streamto tHe dMages coreaines iy the goving @cws?siue%%n arpasisi of pach
d | 94 hes for th tart h
e the Vi ing BEEHRE S5aRtnodio Hg iRtk F85 Be2BaRM Yeep! Allodey phe

when t he obj [ 7. 3 Y st e
i i o e T o ol R M

SUbJ ect to 11|iltera¥cﬁdedtnlnd&caﬁdr AgForhdte onnahd/ Itdeailsplay tivePmnfiramatiome

directly decoded because they undergo the predictive coding. In this
case, the VOP tine code 70 is cal cuI ated by decodl ng t he nodul o-tine
base 65 -and_ VOP_ti ne mcremat 68 the i ndi vi dual , 25 s t.hr h t he
foregoi ng st@psTheriyage. decp ngnrae Ay 30T gt g claim 10, “héreil! h

decoding step decodes, in response to the intra-coded indicator
10 information, to display time information and to display time
information designated on an image decoding apparatus side, images
indicated by the display time infonnation designated on the image
decoding apparatus side from among the images contained in the moving
picture sequence.
15
17. An image coding apparatus comprising:
an encoder for coding images contained in a moving picture
sequence in response to intra-coding instruction information
indicating whether all the images contained in the moving picture
20 sequence are to be intra coded or not; and
a multiplexer for multiplexing, into an image coded signal
encoded by said encoder, intra-coded indicator information indicating
whether all the images contained in the moving picture sequence are
intra coded or not.
25
18. The image coding apparai:us according to claim 17, wherein said
multiplexer multiplexes for each moving picture sequence, when the
intra-coded indicator information iﬁdicates that all the images
contained in the moving picture sequence are to be intra coded, display

30 time multiplex identification information that indicates whether



t'h,e.;i ndi vi dual VOP i mages are decoded sequentially. Thus,

sulSequent VOPs are successively decoded in this casm' - :
The icase 2 takes place when the externally set tine lmm,”" ﬁi" "di cates
a ti‘me before the VOP tinme code 70 in th&8 foregoing condittom s 'y

46 (2) such as the externally set tinme code 97 is 01:00: 00, and the
VOP time code in the foregoing condition (2) is 01:00:10 ("NO' at
step di9pH4y D ime RRFSEA1ABNI St W ! EAEUrdalel CERAI BeliOid R VAbHGLT the
obj ect . Ei n¥r aI-n}:eoded I ndi cgt orsdsi gngf 7'aafst ep ST4$- 8). e5 <

More speci fgiekliky segtiencd he tolpertl tifleked @detbt, NAhdALDE i SiegB8lfor each 7' 1S
ON ("NO' at step ST47-8), that is, when "all the VOPs in the VOL are
i ntra codedovingepiiyrer aegrert@) whers thieedispkayh tins truwldtipdex si gnal
99 at "backward, search", .apd sends |t together with the bit |, streamto
the start CEFBLARLFILEOR Q’Af?]g%ﬁOSTHﬁlsf)’)a%eﬁhﬁéatnﬁE@séﬁplalotm‘?)ossi bl e for

h : ' AN kwar d
(e 25l SPUBFRRELATEE o34 58 DB Bl b SHE R LRGN
before the fOrea A1 ERNExLHOHe?display time information of all the images

contained in the moving picture sequence.

19. An image coding method comprising the steps of:

10 encoding images contained in a moving picture sequence in response
to intra-coding instruction information instructing whether all the
images contained in the moving picture secjuence are to be intra coded
or not; and

| multiplexing, into an encoded image coded signal, intra-coded
+ 15  indicator information indicating whether all the images contained in

the moving picture sequence are intra coded or not.



. 'T\n tontrast, when the object intra-coded indicator signal 7' is OFF
<~ (I¥ES" at step ST47-8), that is, when it indicates that "the 15 VOPs in
*the.VOL are subject to the predictive coding", the individual VOPs
camhot be directly decoded because they 7dndergo the predictive

coding. In this case, the VOP tine code 70 nust be cal cul ated by

decodi ng the nodul o-ti ne base 65 and VOP tine increnent 68 of the

i ndi vi dual Aggﬁﬁﬁ]'lagg .}ﬁf ﬂ]{éﬁgﬁ%\ﬁ%a nmust be decoded by ascending to 20
ubj ec

- the VOP i nmagés at "aré not s ted to the prediction, that is, to

the previous |- ¥Qhdddbia- sodath Y9RensdddelYor %b%&ﬁ%%ihaec&%q%isnaf

therefrom This is handled by instructing to performbackward search

by ascendi agvd hetier 30ay i DUSL IhcddBr B00or 8iG0Y Hendeie3®&saa OB héddearc BOQN
signal 99 (step ST47-10). 25 Thus, in the present enbodi nent 5,
when the oBPAcYOR glata- 3erie@nd the ViOhdheaden 39bgmaltiplekes @e iobjede cases 1

The sedt ch iMHETTHERPOH G GRaF SLomal Yolngienis Ve hTaDLl dBeaVs 8k pped
Srar-11, 0¥ helthed o & 990 ar ooy A4 THER Rl R For? B0 S chaBloS' o
detected, th@ecoding side to recognize whether all the VOP data 3047contained
in the VOL or GOV in the coded bit stream 30 are intra coded or not
by only analyzing the object intra-coded indicator signal 7/. This
10 can facilitate such processiﬁgs as frame skip control or random acéess

of the VOPs.



foll ovm ng processings are iterated until the externally set tinme code

97 agrees with the VOP tine code 70 obtained as a result of the search.
Th%g.e processi ngs conprise the analysis of the nodul o-tinme base and

VOP; ‘Fﬂ me increment of the individual VOPs; the calculation of the VOP 5
timg code 70 indicating the absolute displ ay time of the currently

decoded VOP (step ST47-1-S5S47-3); and a pddi si on nmaking as to whet her

the current VOP is a VOP to be displayed or not by conparing the current
VOP tinme code 70 with the externally set tine code 97 (step ST47- 4).
These processings are iterated until the externally set time code 10 97
agrees with the VOP tine code 70 obt aFIGaslMa result of the search.

When the externally set tine code 97 ith the VOP tine code 70
as a result of the search, which neans that the decoding is stopped

at the exact positi Oft VOP to be di spl ayed, the exation of

t he random access igﬁﬁ‘% fegfe As descri be 6a@)ove, according to
t he present enbodi ment 5, when t he object intra-cgded indicator
signal 7' that indicates whether all the VOPs i theaVOL are intra
coded or not is ON, that is, when all the VOPs/in the\YyOL are intra
coded, the VOP i mage data.is. ski pped W t hout performn é

sequenti al decodi ngVi§eo ObisctLalgal voPs based YOL Oon the vi g\é L &f or mat i on

header analysis at step ST47-11 so that the /\

Group of VideoObjectPlane GOV 0 GOV 1 GOV 2
" Video Object Plane VOP (O VOP1  -—---eemem-
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desi red VOP inmage data is directly searched for and decoded. As
a result, considering a hone video according to the MPEG 4 '
conpreessi on standard, which intra codes all VOPs and stores them on
the.Storing nmedium 95, and edits a desired scene by conbining them 25

wi t b/ ot her object videos provided throggfy the Internet or by neans of
a CD-ROM or DVD-ROM the decoding apparatus with the configuration of
the present enbodi ment 5 can make a hi gh speed access to a picture at
a desired tinme in the video pictures acquired, thereby enabling t he
video edition wthout stress. 0 - Furt hernore, thexyi deo contents
can be stored in a large capaci®y 194

48 - .. recordi ng medi um sygh as a DVD-RAM wit h theirS/CPs being intra -
coded usi ng the conpressi on standard accordin oM he MPEG 4, so

t hat desired editi ‘“g; ‘be achi eved by expl 1§ hi gh speed
access when producing éﬁt el evi si on progfam ‘35 Al t hough
kie i of the

t he present enbodi marﬁ 5 i
coded bit stream 30 idncl uek
mul ti.pl exed into the A/Q
bit stream containin

VOP2

VOP1,

FIG.2




decoded, the present invention is not limted to this. For exanple, 10
as f#®r the coded bit stream 31 as shown in Fig. 9 that includes the
object intra-coded indicator signal 7' nultiplexed into the GOV header
31c,“random access to a -desired VOP can be made snmpothly using the

configuration that anal yzes the object y ra- coded i ndi cator signal
7' by the GOV header analyzer 61 when a the VOP in the GOV are intra 15

coded. EVMBODI MENT 6 In the present enbodinment 6 in
accordance with the present i nvention, an image decodi ng appar at us
wi |l be described which 20 receives a coded bit stream and can perform
decodi ng and di spl ay by random y designating the VOP at a desired
time. The coded bit stream includes in the VOL | ayer the object
i nt'ra-coded indicator signal 7 %nd the VOP rate information as the
di spFay rate information indicatifg the display rate of the VOPs in
the VOL, and includes in the GOV ljayex 25 the tine code information
representing the absol ute display|t qf the VOP at the initia
position of the GOV. In the present>adbddi nent 6, since only the
configuration of the header- anal yjer of jt he decodi ng appar at us
differs fromthat of the enbodinegt 4, dnly the operation of .t he
header anal yzer will be described]bel ow] Besides, it is assuned
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30 fin the follow ng description of the present enbodinent 6 that the

coded , - 49 bit stream 81
as shown in Fig. 28 is input and decoded. Fig. 37 is a block

di agrfam showi ng a configuration of the header anal yzer 42 in the
enbodi ment 6 in accordance with the pre?ﬂTt invention. In Fig. 6, the
reference nuneral 102 designhates a star code anal yzer; 103

desi gnates a decoded VOP sel ector; and 104 desi gnat es a VOP header
anal yzer. Since the remaipng conflguratlon is the sane as that of

the header analyzer as n Fig. 29 of the enbodi ment 4, the

description thereof here hky aSS|gn|ng§ the sanme reference
nunerals. 10 | 9. 538] shows aw internal nfiguration of the
decoded VOP sele trowrtTTFrg. 37, 1m g, 3¢, the

ref errence nuner al o 5i gnafjes an object intra coded d¢ci sion

section; 100 desi gna¥e
code ‘cal cul ati ng seTct™n.
anal'yzer 42 of the pre

Fig. 39 is a flowhart k

ar at or esi gnate VOP tinme
Next , ¥g§§H 1on of t header
odlnen descrlb

t he operation of header ::'dm'z
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anal y}er 42 of the present enbodi nent 6. In the header anal yzer

42 of¥the present enbodi nent 6, the start code anal yzer 102 anal yzes
the start code contained in the input coded 20 bit stream 81 (step
ST48)., first. The start code anal yzer 102 supplies the bit streamto
t he VO header analyzer 59 when the anal yzed start code represents the
VO (step ST49), to the VOL header anal y31 84 when t he anal yzed start
code represents the VOL (step ST50), to the GOV header anal yzer 61
when the anal yzed start code indicates the GOV (step 25 ST51), and to
t he decoded VOP sel ector 103 when the anal yzed start code indicates
the VOP (step ST52). After conpleting the analysis, the VOP
header anal yzer 104 suppl i es theEthsS eam 43 passi ng through the
header analysis to the video sig na) yzer 44 which anal yzes and
decodes the video signal 30 of the current VOP, and the processing
returns to the start code ' 50
anal ysis, again. The start code anama VOP counter in its
i nside, which increments the VOP colt v ti the VOP start code
i s detected, and Otn_puli_l_h:;wml.ii_ﬂi{count 85 is supplied
' GEOMETRY ENCODING p~ST1
MOTION COMPENSATION [MST2
INTRA/INTER DECISION ST3
TEXTURE ENCODING [~ST4
GENERATE LOCALLY |, gps
DECODED IMAGE
WRITE LOCALLY
DECODED IMAGE K- ST6
INTO MEMORY
ST7
COMPLETE
PROCESSINGS FOR ALL

MACROBLOCKS?

YES

HEADER MULTIPLEXING ~ST8

'

VIDEO SIGNAL ST
- MULTIPLEXING
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to the decoded VOP selector 103. It is assuned here that the count 5 85
is réset every tine the GOV start code or VOL start code is detected.

The MO header anal yzer 59 anal yzes VO header information in the i nput
bit stream and supplies the bit streamafter the analysis to t he
start code anal yzer 102 (step ST53). 6/41 The VOL header anal yzer 84
anal yzes the VOL header information 10 in the input bit stream and
supplies the bit streamafter the analysis to the start code anal yzer
102 (step ST54). In the course of this, t he VOL header anal yzer 84
decodes the object intra-coded indicator a$bignal 7' and VOP rate
information 87 contained in the VO _header i nformation, and supplies
themto the decoded VOP sel ector 1§03. 15 The EEN header anal yzer
61 anal yzes the GOV header infor ion rnghe rThpyt bit stream and
supplies the bit stream after the Janal ysi oMIto the|start code anal yzer
102 (step ST55). In the course of Eﬁﬁs, t he] GOV header anal yzer
61 decodes the GOV tinme codg 63 cgnyai negHn P OV header
information, and supplies 20 it{ to theldeco s¢l ector 103.
Thus, the decoded VOP sel ector 10 i hi gh speed,
si npl e VOP random access structur Fe¢ent enbodi nent
6 (step ST56). Accor di podli ment 6, using the
obj ect
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25 cintra-coded indicator signal 7' and the decoded VOP sel ector 103 nekes
it pessible to imediately infer the VOL intra coded, that is, the

VCOL under gone coding w thout prediction, and as for such a VOL header,

to decode and regenerate the desired VOP picture by directly searching

for it. 30 In particular, in yhH present enbodi nent 6, the VOL
| ayer 51 contains the
VOP rate infornation, andithe-t44re-codes 70 of the i ndi vi dual VOPs
can be identified w thout jdecopt e nodul o-tine base and VOP tine
i ncrenent . Figr 4Q |s acflowchart illustrating the detail
processi ng of 5 the VOR rgr‘fjo@\?c ess by the decoded VOP sel ector 103 at
step ST56. Referring walinjy to Figs, 38 and 40, the operation of
t he VOP random accegs prcessi hg w || be® described. Here, assune the
conditions (1)-(4) described i p thg foriegoi ng enmbodi ment 5 as the
operation conditions. 10, g_, r¢ gpecificarfy, 1 decodi ng appar at us
carries out the nornal ! cndeceagn dper/ati’on né%dondition (1) in the
present enbodi nent 6. ! S L "-'["85
. i O<E
1 < 1 >Q 2
t 8 as | |
' | O ,
' >0 I 5-8
1 o O
: ” — w O
: g jaa) :' = .
! SE | B0E
] i %<u—_‘<
' 2 H&s
) ) N >
' 8 (] 1
: md %é ' N ndgd)
1 AN o =}
E Onﬁ ' N >% 3
) ! AN
m 1
TR \ I
R 82 | I 248
I ' | b oﬁés
ORI 2\
[x] Q 1
e ! COA \ a
1 o < ! =] =
=T Sy | Zug| &Z
' \ o\ \| 7“° Q9
____________ J - 7]
RV <
v %% 3}S
= O e
\ \gm B &
\ \ & @}
\ \ = e 0
e o
\ V| 9%
\
\ 258
<9OF
\ om &<
\ >§EE
\ Q
oF3
\| »@8




Assuned that the decoding apparatus is in a transition fromthe
condistion (1) to the condition (2). In this case, the VOP tine code

cal cul ating section 105 first calculates the tinme code 70 of the VOP 15
i mmg€ whose decoding is to be halted in response to the user action

in the condition (2) (step ST56-1) . It is obtained by the follow ng

expr essi on. VOP time code 70 841 = GOV time code 63 +

(count 85) [err] (VOP rate information 87) In other words, the
VOP time code cal culating sgction-1Q05-divides t he count 85 by the VOP
rate information 87 on the codi i and adds the quotient to the

GOV time code 63 to obtain fhe tli megscoder 70 25 of the VOP image whose

decoding is to be halted. - o} exanple, when the GOV tine code
63 is 01 hour 00 minute 00 , ,'the cqunt 85 is 60, and the coding
side.VOP rate information 0,Precesrsecond, the VOP tine code
is calculated as 01 hour : uf e$ 02 seconds by adding 60/30 ( = 2)
seconds to the GOV tine 30! =rqde N P
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According to the present enbodinment 6, it is unnecessary to obtain
the ¥OP time code 70 of the VOP imge for halting the decodi ng

through the three steps (step ST47-1 - ST47-3) as in the foregoing

embodi nent 5. Instead of this, the start code anal yzer 102 detects 5 the

start code of each VOP, and increnentsgjfe VOP counter so that it can
deci de, using the count 85, the VOP rate information 87 on the codi ng
side and the GOV tine code 63, the VOP tine code 70 for halting t he

0. Thus, it can
alt state in the 10

decodi ng nore quickly than the enbodi mrent 5 can
presents the user with the VOP tine code at t

foregoing condition (2). Subsequent |y, the user carries out the
operation in the foregoing cdndrtron (3), W ]I provide the
externally set tinme code 97 the user [w tiact. This w ||
activate the random access structurje by tdmn.r.‘]deco e VOP sel ector 103.

15 More specifically, the cgnparatof 100 cidep first on whether
the VOP at which the deco g is haltedistheQ t he] ugser w shes to
di splay or not (step ST56 by conpari nf“qhe ¢ rnal|yl|set tinme

code 97 with the VOP ti mneCcgde 70 fled from|t he ti tode cal cul ating
section 105. 20 Wik t hey ggree ("YES" Dstep S[56-2), the
conpar at or 100 deci d@Zt hat tHe VOP i§ the”"™WOP tp be displayed”, and
carries out E% ) T I Y
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the analysis of the VOP header (step ST57). Otherwise ("NO' at step
ST56%2), conparing the externally set tine code 97 with the VOP tine
code 70 of the current VOP, it decides as to whether the VOP to be 25
di spl ayed is before or after the current VOP (step ST56-3), and then
makes a deci sion on which one of the f\%ﬂdggw ng cases 1 and 2 applies.
Case 1: The case 1 applies n“the externally set tinme code 97
i ndi cat es that it follows the VOP tine code 70 in the foregoing
condition (2) 30 such ag when the externally sgt tine code 97 is

01: 00: 30, and the VR 53
time code 70 in the_Roflegoing| conditign (2) is g-oo: 10 ("YES" at step
ST56-3). In this casg heSacfion to Pe taken i Wi tched in response

to the value of the gbjlect © nfra-cgoded rmarcator st agnat 7. (sjep
ST56-4). 5 t hejobj ect intra-coded indicat¢r signal 7

s ON ("NO at s.ep: , fthat is LKirahkNdi cates|t@at "all the
VOPs in the VOR r% Jfed”, t henfC ég?éér 100 pl t(ﬁs_the_

search instruction | 99fat "forward se€arc and s @Iles it
together with the bit . o
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streamto the start code anal yzer 102 (step ST56-5). 10 Thi s

enables the start code anal yzer 102 to search for the VOP start code
forward, that is, the VOP start code subsequent to the VOP ti me code
70 at® which the decoding is halted in the foregoing condition (2).

On the contrary, when the object intral 8ﬁfd i ndi cator signal 15 7 is
OFF ("YES" step ST56-4), that is, when it indicates that the "VOPs in
the VOL undergo the predictive coding”, the individual VOPs cannot be

directly decoded because the VOPs in the VOL are,predictively coded.
Accordingly, the VOP header analyzer 104 nust cafry out in the 20 nor mal
VOP header analysis at the next step ST57 subsTd tially the sane
processing as that of steps ST47-1F = s shown in

Fig.- 36-to anal yze and decode the i i me base and
VOP tinme increnent, and to cal cul at of the

current VOP at which the decoding i uccessively 25
decode the VOP inmages. Thus, the ng decoded in

en the externally
P tine code 70 in

this case. Case 2:
set tinme code 97 indicates t Hat
the foregoing condition (2)
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30 such as when the .externally set time code 97 is 01:00:00 and the VOP

54 time code 70 in the foregoing condition (2) is 01:00:10 ("NO' at
step ; ST56-3). In this case, the action to be taken is switched in
response to the value of the object intra-coded indicator signal 7'
(step ST56- 6) . 5 Thus, 19ygn the object intra-coded indicator
signal 7' is ON ("NO at step ST56-6), the conparator 100 pl aces the
search instruction st ghak-99 -at- < backward search”, and supplies it
together with the bit st {he start code anal yzer 102 (step

ST56-7). This engylles the] sfart code anal yzer 102 to start
analyzing the 10 bi t str@ i%%h Feverse direction, and to search the
VOP start code previous t o>the

‘ f%regoig& condition (2). On
the contrary, when the object oded i nahcat or si gnal 7 is OFF

("YES" step ST56-6), that!is, et il {ndicates that the "VOPs in the
VOL undergo the predictive |ng‘m he i ndivia—voPs] 15 cannot be
directly decoded because {henV 3 n| t he VO~ under go,&he predictive
coding. In this case, thesindijvigighl VeP Tage c%ﬁ%@
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be decoded by tracing back to the VOP image that does not undergo the
pr edi” ctive coding, that is, to the previous |-VOP, and the decodi ng
nmust e restarted therefrom This is achieved by the search 20

instruction signal 99 that instructs to trace back to the previous

|-VOP with carrying out the reverse spgygh (step ST56-8). Thus,
in the present enbodi ment 6, when the object intra-coded i ndi cat or
signal 7' is ONin the cases- t-anmd- 2--t-he start code detection of the
VOPs is continued according;to te—sea ch instruction si gnal 25 99, and
the VOP i mage data is skipped w hout fhd video information header
anal ysis at step ST57. y - &dgcifically, every time the VOP start
code is detected, the :foII bW Prdcessings are iterated until the
external ly set time code ' o _agre¢s mith tHe VOP tinme code 70 obt ai ned
as a result of the search. }SQlj Th%e priocessi ngs conprise the cal cul ation
of the VOP tinme code 70 ! ! 55
i ndi cating the absolute displ é')’/ t:he)u(rezﬁ m%step ST56-1);
and a deci sion naking as torwheth ha durfent VAR SodYOP to be
di spl ayed or not by conpari g t hp—etrrghts, VOP ti rregzd ;( with the
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externally set tinme code 97 (step ST56-2). Then, when the externally
set time code 97 agrees with the VOP tine code 70 as a result of the
search, which neans that the decoding is stopped at the exact position
of the VOP to be displayed, the operation of the random access is
conpl et ed. As described d8#de, according to the present

5

embodi ment 6, when 10 the object intra-coded indicator signal 7' that
i ndi cates whet her all , the VTP~ the VOL are intra coded or not is
ON, that is, when all 1 th¢ VOPs}in_the §OL i a coded, the
sequential VOP decoding is 2. a_‘sﬁi ped W tchow perf.c% ing the VOP header
anal ysi s for individual VC'HDSM O<af dtep STz/. T Nabl es the desired
VOP image data to be diregtly 18R g$earched for @@%coded.
Furthernore, in the presert enped t 16, the VO dode 70 IS
determ ned using the GOV ti Fodeéd 6 which is t g tTmejcode of t he
initial VOP of the GOV, tHe gdopnt @5|fqd/fromthe start [code anal yzer
102 and the VOP rate infonmdli Jn&"@ bnsthe coding s ge. [This obviates 20
. . : .
the need for decoding the!nodu] &>t&ng hase or VQP tine ifncrenment
information for each VOP; rwhi ch neang that randdgmeaccesd can be
achi eved by calculating i h agvhncecthe,nunber “of ﬁ:’ ¢ be skipped
fromthe externally set timRcpdg D7 Thus, “t he prﬁg embodi nent
can di spense with the needl for| su€efsively cal Cl&é the displ ay
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25 time of each VOP to nmake the decision at steps ST47-1 - ST47-3 of Fig.
36 as in the foregoing enbodi nent 5. This enabl es the random access

fastér than that of the enbodinment 5. In brief, high-speed random

access is inplenented because the individual VOP tine code can be
identified fromthe VOP rate inforngtggp W thout calculating the 30
display tinme of each VOP with perform ng the successive VOP header

56 anal ysi s. {-=--=+FoF - exanapl e, considering a hone video
according to the MPEG 4 ! ofpreqsion st anda h intra codes all
VOPs and stores them on \ fthe a:tcrl'rﬂg—rreﬁl 0)2¢ dits a desired
[}
scene by conbi ning themvm':thé‘” &gﬂer. obj ect, v vi ded t hrough the
Internet or by neans of a. ROM or DVD- RO codi ng appar at us
with the configuration of | t he re:sent Zenbofii sher& Scln make a hi gh
speed access to a picture :at %a desired ting vi deo pictures
acquired, thereby enabling the)| 2 Vi dgo editipn vmqgho t stress.
Furthernore, the video conte QoK 19‘, be sto | arge capacity
recordi ng medi um such as [j\/DR/Mg@tk i t hei ing intra coded by
the conpression standard accor ¢i-Rg X "
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to the MPEG 4, so that desired edition can be achieved by making high

speed access when producing a tel evision program Al t hough the
present enbodinent 6 is described by way of exanple 15 of the coded bit
stream 81 as shown in Fig. 28, which not only includes t he obj ect
intra-coded indicator signal 7° and6MdP rate information 87

mul tiplexed into the VOL header 81b, but also includes in the GOV

header 81c the GOV tine cbde” B3"TAdi cating the absolute display tine

of the initial V@lnthe.GO\/ resgnt inve not limted 20
to this. For exanple, a cbded bi&‘ﬁ ream ( nBt émown :g1 be decoded
whi ch includes in the GOVi hetderQrot) ohly the GPyY %ﬁ code 63, but
al so the object intra-codgd i signaj 7' mn%zg rate
information 87. This is inple y! pravidi ng / header
anal yzer 61 as shown in Fig tES, ecodijg functfon of the obj ect
25 i ntra-coded i ndi cat or a VOP ratle en8orgation 87, in
addition to the decoding tu , % the GOV tirnfe ¢oBe $3.
EMBODI MENT 7 !n t hle Wpikes nt enbodi mdnt 7 i n}accordance with the
present 30 invention, a,VOP gecodef Wll be_dgsc b(?éj for decoding the
coded bit - el 8y o nEAE
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57 ) stream generated by the VOP encoder of the foregoing enbodi nent

2. Thus, the VOP decoder of the present enbodinent 7 is
characterized in that it receives the coded bit stream 39 as shown in
Fig. 15, decodes fromthe coded bit stream 39 the object intra-coded 5

i ndi cator signal 7', the display tlqupwjlplex identification

i nformati on 34 and the time codes 35 I ndi vi dual VOPs described in

t he enbodi nent 2, and controls the decoding and display of the VOPs

in accordance with these val ues. The VOP decoder in the present
enbodi nent 7 has substantially 10 the sane configuration as the VOP
decoder described in the enbodi nent 6, except for the header analyzer
42. Accordingly, only the header anal yzer 42 of the present
enbodinent 7 will be described bel ow. Fig. 41 is a block
di agram show ng an internal configuration of the header anal yzer 42
in the present enbodinent 7. In Fig. 41, 15 the yeference nuneral 106
desi gnates a VOL header anal yzer; and 107 desf gnat e;» a decoded VOP
selector. Since the remaining configuration ils the §bne as that of
t he header anal yzer 42 of the enbodifhent 6 as X strowT T Fr g B7, the
description thereof is omtted here |pby assigning the sanme reference
nunerals. 20 ‘Fig. 42 is a bl ock di figram show ng ar} i nternp
configuration - %%
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of the decoded VOP sel ector 107 of the present enbodi nent 7 as shown
in Fig. 41. In Fig. 42, the reference nuneral 73 designates an object
i ntra coded decision section; 100 designates a conparator; and 108

designates a VOP tine code holder. 25 The operation of the header
anal yzer 42 of the present enbodi nent 7 will now be descri bed.

Fig. 43 is a flowhart illustrating thel&gération of the header

anal yzer 42 of the present enbodi nent 7. In the header anal yzer

42 of the present enbodinent 7, the start 30 code anal yzer 102 anal yzes
the start code contained in the input coded

58 bit stream 39, first (step ST58). The start code anal yzer 102
suppl i es the bit streamto the ngggﬁgegégnalyzer 59 when the anal yzed
start - code indicates a VO (step e t he VOL header anal yzer 106
when the anal yzed start code indicates a VOL (step ST60); to the GOV
header 5 anal yzer 61 when the anal yzed 2 ode indicates the GOV (step
ST61) ; and to the decoded VOP ~ when the anal yzed start
code - i ndi cates the VOP (step STS2)-

ANALYZE HEADERS ST10

ANALYZE VIDEG SIGNAL ~ST11

y

DECODE GEOMETRY p-STI12

!

MOTION PREDICTION [ ST13

!

DECODE TEXTURE [~ST14

v

MAKE INTRA/INTER [~ST15
DECISION

f

WRITE OUTPUT TEXTURE | ST16
DATA INTO MEMORY

ST17
: COMPLETE ]
PROCESSINGS FOR ALL
MACROBLOCKS?

YES

( e )




I ncidentally, when the VOP header analyzer 104 conpletes its
anal ysis, the start code anal yzer 102 supplies the bit stream43 to 10

t he vi deo signal analyzer 44, so that the video signal analyzer 44
carries out the analysis and decoding of the video signal of the current
VOP, and returns the processing to the start code anal ysis, again.

The start code anal yzer 102 includes a @#lcounter that increments

the VOP count every tinme the VOP start code is detected, and supplies 15
the count 85 to the decoded VOP sel ect 7 i s assumed here that

the VOP counter is reset every tinme th ﬂI& gért code is detected.

The VO header anal yzer 59 analyzes VO header information in the I nput
bit stream and supplies the bj sraf t er the anal ysis back to
the start code anal yzer 102 (s 20 The VOL header anal yzer

106 anal yzes the VOL header
supplies the bit streamafter the g
anal yzer 102 (step ST64).
anal yzer 106 decodgﬁsth-
di splay tinme nmu

in the input bit stream and
back to the start code

,.éSE%%ﬁse of this, the VOL header

ed indicator signal 7', the
ptPon 34 and the tine codes

35, which are cont arseg 0 i nformati on as shown in
Fig. 15, and supplles t hem<Q the~tlecoded VOP sel ector 107.

As described injthe foregoing enbodiiggyt 2, the display tine

ST15-3

MACROBLOCK-BASED

CODING MODE INTRA-

CODING MODE
?

NO

ST135-4
OUTPUT SUM OF DECODED
PREDICTION TEXTURE
Do DECODED DATA AND DECODED
ST15-2 r?gg};gﬁg DATA TEXTURE DATA AS
|: OUTPUT TEXTURE DATA
( =0 )
OBJECT INTRA-  VOPRATE 69
CODED INFORMATION
INDICATOR SET ON
SIGNAL DECODER SIDE
l”' ~71
OBJECT - AT B 0 VIDEG
INTRA-CODED
— | DECISION INFORMATION
SECTION L HEADER
. | ANALYZER 72
FRAME (>
70 73 SKIP VOP
; DECISION TO START
> SECTION > CODE
ANALYZER 58




mul tiplex identification information 34 is decoded only when the 30
object intra-coded indicator signal 7' is ON, that is, only when it

59 ¢ indicates that all the VOPs contained in the VOL unit is

i ntra-coded, and the tine codes 35 are decoded only when the display
time multiplex identification information 34 is also ON. Assune here
that both the obj ect intra-coded 20{@lcator signal 7' and display time
mul ti pl ex 5 identification information 34 are ON, and the tinme codes 35
of all the VOPs in the VOL are decoded by the VOL header anal yzer
106. The GOV header analy | yzes the GOV header

I nformati on in the input bit st . supplies the bit stream
after the anal ysis back to the start code anal yzer 102 (step ST65).
10 In the chg?e of this, although the GOV header anal yzer %
decodes t he” 1177 "code 63'Ebﬁf%ﬁ?ﬁifTﬁi'fﬁé'Ciﬂfﬁéékr%, ECon,
t he present enbodi ;%yk
The decoded VOP kel ector 107, which has the high speed, aBan¢

random access stjucture o the VOP n the present
enbodi nent 7, sejectsjthe VOP t 059e~degoded (dtep ST66). The iandom
| ! - | HEADER |
} 58+ ANALYZER |
; 60 i TOINTRA/
! » INTER
| i Ay " " DECISION
1
| 30 (8) é — OBIECT E
——> & E - INTRA- |
: < , CODED |
! =4 . INDICATOR !
| 614 Gov SIGNAL 1
: ——>|HEADER | 63 :
, ANALYZER | VOP RATE
; | INFORMATION
E 62+ vor | DECODER
| > HEADER 71
i ANALYZER [T ¢ 1 SIDE
ll- _______________ - ,,r::_____-_-_-_-:::s,: _________ ..}
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access nechani smof the present enbodinent 7 is characterized in that
it can obtain the VOP tine codes to be conpared with the externally
set time code 97 by the conparator 100 wi thout any cal cul ation.

Fig. 44 is a flowhart illustrating the processing in detail 20 of the
VOP random access structure based on the decoded VOP sel ection at
step ST66 by the decoded VOP sel ector 121741 Wth reference to
Figs. 42 and 44 mainly, the operation of the VOP random access
processing will be described, in which the for egoi ng condi ti ons
(1)-(4) described in the enbodinment 5 a ssurred as 25 the
operation conditions. Fi rst? 2{ codes 35 of all the VOPs
in the VOL decoded by t he VOL header anal yzer 106 are stored in the
VOP tinme code hol der 108 in the VOP selector 107 to be retained until
t he decodi ng of the VOL is conpleted (step ST66-1). In the condition
(1), the decoding 30 appat+e a-kJ es out normal decodi ng operati on,
her e. _ START 60 Assune
the instant at which the deCodimg—appdr at us nmakes a transition from
the condition (1) to condition (2
ANALYZE START CODE ~ST18
ST19
ANALYZED START YES
CODE BELONGS TO VO l ST23
HEADER? :
ANALYZE VO HEADER
NO '
ST20
ANALYZED START YES
CODE BELONGS TO ¢ ST24
VOL HEADER? $
ANALYZE VOL HEADER
NO
-
ST21
ANALYZED START YES
CODE BELONGS TO : ST25
GOV HEADER? 'L $
ANALYZE GOV HEADER
NO -
ST22
ANALYZED START YES
CODE BELONGS TO VOP _. % ST26
HEADER? 5
ANALYZE VOP HEADER
NO

( = )




In response to the transition fromthe condition (1) to condition (2)
by the user operation, the VOP tine code holder 108 in the decoded 5 VOP
sel ector 107 receives or generates a read command (not shown) for

reading the tine code 35 of the VOP i mage pointed by the count 85 at

the transition. In response to this, the VOP tinme code hol der
108 reads as the VOP time code 7@2/4k VOP pointed by the count 85 fed
fromthe start 10 code anal yzer 102 at the instant of the transition
fromthe condition (1) to condition (2), that is, the tine code 35 of
t he VOP inage at the time the decoding is to be halted in accordance
with the condition (2), and supplies the VOP tine code 70 to the
conparator 100 (step ST66-2). 15 In this way, the foregoing
structure can identify the VOP tinme code ‘70 at the tinme the decoding
is to be halted in the condition (2) I;I(}ogyi fromthe count 85 fed from
the start code anal yzer 102 w t hout cafrying out any analysis of the
VOP header or any cal cul ati on. Thus, the VOP tine code 70 in the stop
condition (2) is presented to the 20 user. Next, when the
user carries out the condition (3), this wl| provide the externally
set tinme code 97 to the conparator 1Q0, aR activate the random
access structure by the decoded VOP selecig 07

ANALYZE MODULO-TIME BASE (~ST26-1

Y
ANALYZE VOP TIME INCREMENT (-ST26-2
y
GENERATE DECODED VOP | _ST26-3
ABSOLUTE DISPLAY TIME -

1S OBJECT INTRA-CODED
. INDICATOR SIGNAL ON?

IS VOP TO BE
ANALYZED TO BE
DECODED?

ANALYZE VIDEO
INFORMATION HEADER ~ [5T26-6
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Al t hough in the exanple above, the VOP tinme code holder 108 is 25
described such that it supplies the conparator 100 with the tinme code
35 of¢the VOP i mage pointed by the count 85 fed at the transition to
the condition (2) as the VOP tine code 70, this is not essential. For
exanple, the VOP tinme code hol der 108 can al ways supply the conparator
100 with the tinme code 35 of the VOP i nid3@él which is pointed by the 30
count 85 constantly fed fromthe start code anal yzer 102, as the VOP

61 time code 70. However, in the latter case, the conparator 100
nmust be configured such that it inplenents the random access
structure using the VOP tinme code 70 fed at the instant of the
transition to the condition (2) andrn externally set tinme code 97
fed by the operation 5 of the condltl EL In brief, it is enough for
t he random access structure to operdﬁé’ ch that it utilizes anong -
the tinme codes 35 stored in the VOP code hol der 108 the VOP tine
code 70 at the transition to the co | n (2) and the externally set
time code 97. Mor e specificallyaiHa conparator 100 first nakes
a decision 10 as to whether the currentavqg<ﬁs the VOP the user w shes
to di splay zEH§
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or not (step ST66-3) by conparing the externally set tinme code 97 with
the VOP tinme code 70 of the current VOP which is fed fromthe VOP tine

code ol der 108 and takes place at the tine the decoding is halted in
accortdance with the condition (2). 15 When the externally set tine
code 97 agrees with the VOP tine code 70 of the current VOP ( YES"
step ST66-3), the VOP is decided 24441 he "VOP to be displayed",

foll owed by the VOP header anal ysis of the VOP to be displ ayed (step
ST67). Otherwise ("NO' at step ST66-3), a decision is nade as to

whet her the VOP to be displayed is previ ous to the current VOP or not
by conparing the externally set tine EhEG 97 with the VOP tine code
70 of the current VOP (step ST66-4). one of the follow ng two

cases 1 and 2 is d (?-ded. Case 1: The case 1 applies when
t he external |y set=ttre—cote—S7—rncrcates—25 aLiW
VOP time code 7Qd in the foregoing condition (2) such as the >

externally set tjnme code P7 is 01:00: 30, and the VOP 1§2 ti me code 70J:n
ils
or

the condition ( is 01:0p:10 ("YES' at step ST66-4). The action i

switched in resppnse {o the vhl ue 8P d)bj ect I ntra-coded indic
signal 7' (step STS&-:S). 30 My gmfl tal |y, when the object
i ntra-coded indika si gnal ANALYZER
> HEADER
m ANALYZER
Qe
31 | 88 It
VI [
23 K
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62 : 7" is ON ("NO' at step ST66-5), that is, when it indicates that

"al I the VOPs in the VOL are intra coded", the conparator 100 sets
the sgarch instruction signal 99 to "forward search”, and sends it
with the bit streamto the start code anal yzer 102 (step ST66-6).
Thus, the start 5 code anal yzer 102 searches for the VOP start code
behind, that is, after the VOP ti /gzde 70 in the condition (2).

In contrast, when the object intra-coded 1 ndicator signal 7' is OFF
("YES'" at step ST66-5), that is, when it indicates that "the VOPs in -

the VOL are subject to the predictive coding”, the individual 10 VOPs
cannot be directly decoded because they undergo the predictive

codi ng. Accordingly, as in the foregoing enbodi nent 6, the VOP
header anal yzer 104 nust carry out the processing corresponding to

t hat of the steps ST47-1 - 47-3 and ST47-11 as shown in Fig. 36 in
the normal 15 VOP header analysis at the next step ST67 so as to anal yze
and deci de the nodul o-tine base pnd-v¥ER~tine increnment of the

i ndi vi dual VOPs and to successively d de the VOP i nages by

calculating the VOP tine code 70i icurrent VOP at which the
decoding is halted. Thus, Q- 1
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in this case, the subsequent VOPs are sequentially decoded.
The case 2 takes place when the externally set tinme code 97

atine before the VOP tinme code 70 in the condition (2) such

20

exterpally set tinme code 97 is 01.00:00, and the VOP tine code
condition (2) is 01:00:10 ("NO' at L2@@#1ST66-4). The action

swtched in response to the val ue of the object

signal 7' (step ST66-7). =~~~

i ntra-coded
Wore specifically,

25

Case 2:
i ndi cat es
as the
in the
i's
i ndi cat or

when t he obj ect

i ntra-coded indicator signal 71 i's ON ("NO' at step ST66-7), the
conparator 100 sets the selar@rl § ijstruction signal 99 at "backward
search", and sends it with fe b&*tq;; BO ! streamto the start code analyzer
102 (step ST66-8). ' > A ————— 63
This makes it possible for thelstar cdde ana?oyzer 102 to anal yze t he
bit streamin the backward dir gct i@n tihus enabl ing searching for t he
start code of the VOPs previtu$ t @t he foregai rrgl condidilon (2).
In contrast, when the objdct®i t;.z’aéc ded i_ndf catr %gal 7' 5 is OFF
("YES' at step ST66-7), th'at i $, el i indicat e%éu«n "t he
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VOPs in the VOL are subject to the predictive coding”, the individual

VOPs cannot be directly decoded. In this case, the decoding nust be
contifued to the i mage data successively. Specifically, the decoding

must be carried out by ascending to the VOP image that is not subjected 10
to the prediction, that is, to the previous |I-VOP, and be restarted
therefrom This is handled by instructing to performthe backward

search by ascending to the previous |I-VOP using the search instruction

signal 99 (step ST66-9). ,ﬂ%is, in the present enbodinment 7,
when the object intra-coded 15 iﬁ% tor signal 77 is ONin the cases 1
and 2, the VOP start code detection is continued according to the
search instruction signal 99, and the VOP i mage data is skipped
wi t hout carrying out the VOP header anal ysis at step ST57 as in the -
enbodi nent 6. In summary, in the present enbodi nent 7, because
the VOP tine 20 code hol der 108 stores the time codes 35 of all the VOPs
in the VOL decoded by the VOL header analyzer 106 through the
processi ng at step ST66-1 until the decoding of the current VOL is
conpleted, every tine the decoding is halted by the user operation in
the condition (2),-—————+he—V8PﬂHﬁnrfxmhrhﬂ+derﬁﬁ%¥T1mﬂs—rm€1+1mr§ode
35 of the VOP poinfed 25 By e current count 85 as the VOP tine code 70
(step ST66-2); and a.gecm ion is nade as to whether the current [VOP
is a VOP to be displayed mg o 00 '
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or not by conparing the VOP tinme code 70 with the externally set tine
code 97 (step ST66-3). These processings are iterated until the
external ly set time code 97 agrees with the VOP time code 70 obtained 30
as a fesult of the search. Then, when the externally set tine code

64 97 agrees with the VOP tine code 70 as a result of the search,
whi ch nmeans that the decodi ng st g/4at the VOP to be displayed, the
operation of the random access i s conpleted. As descri bed
above, according to the present enbodi nent 7, when 5 the object

i ntra-coded indicator signal 7', whi fmiﬁges whet her all the VOPs
in the VOL are intra coded or not, i 1 I's, when all the VOPs
in the VOL are intra coded, the desired VOP i mage data is directly
searched for and decoded. TOBSECT INERAUSE the VOP header anal ysis for

respective VOPs at step ST6G0opED be omtted, and hence 10 it is

unnecessary to carry out theNDIEANFORI al VOR/ORSEBLEGQT
Furthernore, the present enPIGNAENt 7 i s cANHORMAAIOGNCch t hat it

directly decodes the tine codes 35 in the VOPs fjromthe VOL header,
and stores themin the VOP tine cddg hol der 108 icgéhat they are read
| ' ~ 86
OBIECT : — A
INTRA-CODED o
.| DECISION 91 '}I’I% XSEPR
SECTIOI)“ ‘L { v " ANALYZER 90
FRAME —
73 SKIPVOP [ ¥
COUNT DECISION
9 _ > SECTION >
85
OBJECT INTRA-
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I n aceordance with the count 85 fed fromthe start code anal yzer 102. 15
This makes it possible to dispense with the need for decoding the

i nforimati on about the nmpdul o-tine base and VOP tine increnent, and
hence“t he decoder does not require any cal culation structure. Thus,

the VOP to be decoded can be identified , only by conparing the externally
set tinme code 97 with each of the tlnejgﬂﬁé3'35 stored. This offers 20
an advantage of being able to inplenment a very high speed random access
that is faster than those of the enbodinments 5 and 6. For

exanpl e, considering a hope—vy+eee—ascor di ng Hg!}ﬁﬁé#ﬂFG~4 conpr essi on
standard, which intra codes S8TAR¥OPs)and sto the storing
nmedi.um 95, and edits a destrredTstent by conbi ning them 25 w th other

obj ect vi deos provided throuqh the Internet or a CD-ROM or DVD- ROM
the decodi ng appar at sy 'TZ‘E*‘S*I‘ ORf bdi)l’i aLiggm-pf the pr esent

enbodi nent can nake & peed 2 o a p??cture at a desired

time in the video pictures acqyi red, thereby enabling the video
edition without stress. FurpihefTsLg, the§;lvi'£eo contents can be stored 30
in a l.arge capacity regerti ng nediu a DV/D-RAMwi th their VOPs
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being:intra coded by the conpression standard according to the NPEG—4,
so that desired edition can be achieved with maki ng hi gh speed access

to produce a tel evision program Al t hough the present enbodi nent
7 is described by way of exanple 5 of decoding the coded bit stream 39
including in the VOL header the obj ect intra-coded indicator signal
7', display tinme nultiplex i dentif4g@li on information 34 and tine
codes 35 as shown in Fig. 15, the present invention is not limted to
this. For exanple, the sane concept is applicable to the VOP decoder

for decoding the coded bit 10 stream 40 or 41 as shown in Fig. 16 or 17.
For exanpl e, because the VOP tine code contained in the GOV is

mul ti pl exed for each GOV, it is enough for the VOP decoder for decoding
the coded bit stream 40 as shown in Fig. 16 to be configured such that

the VOL header anal yzer 106 decodes only the object intra-coded 15

i ndi cator signal 7', and the GOV header anal yzer 61 decodes the display
time multiplex |dent|f|cat|on information 34 and tlne codes 35 in

response to the objec
as for the GOV includjng the d|2p| time multiplex |dent|f|cat|on

information 34 which s ON, the&hi speed random access can be 20
i npl enented for all the VOPs :Eﬁg hgs GOV. %s for the VOP decodgr
for decoding the codefl bit st<@5ﬁk§pAas )
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shown=:in Fig. 17, it can be configured such that the GOV header anal yzer
61 decodes the object intra-coded indicator signal 7', display tinme
rrultlpl ex identification informati-on 34 and tinme codes 35, so that 25
the random access function can be defined for each GOV i ndependent|y.

Al t hough the foregoi ng enbodi nents 1-7 describe the i mage codi ng
apparatus or inage decodi ng apparat us 3t/ddrding to the MPEG 4 t hat
defines the coded (decoded) images in the formof the object-based

VOPs, and codes the inages on an object by object basis, the present 30
invention is not limted to this. Fo r@g It is appllcable to

66 t he i magdZodi ng appar at us, |mage codi ng rret hod | mge decodi ng
apparatus and i g8

t hat does not hfve the concept of theob| ect or_VOP. In thIS g@se,
coded images at |[respe43ine tinmes or image franes in a television signal,
5 which constifute a no\jing picture sequence, correspond to the VOPs
in the foregoing enb | 1- 5. voep acrng the VOPs by the
coded i mages or |i magg franesjnakes it Fi-ﬂg ﬁ e tjo handle themin the
same manner as |n94hg enbodi fents 1- 7. ANALYZER
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For exanple, the MPEG 1 or MPEG 2 reserves a user data area which 10
allows a user to define data freely, or bit fields for future functional
extension. Thus, defining the syntax according to the present

i nvention in these data areas can inprove the function of the random

access or frame skip control. Al t hough in the foregoing

enbodi nents 1-7, the object 15 i nt r 32¢4led i ndi cator si gnal 7' is
described as the information i ndi cati ng whether all the VOPs included
in the VOL- or GOV-based novi ng pi cture sequence according to the
MPEG 4 are intra coded or not , invention is not limted
to the VOL.- or GOV-based movi ng pmée(?é—quence. For example, as for
the VOPs that constitute 20 any units of the noving picture sequence, or
defines the noving picture sequence, the object intra-coded indicator
signal 7' can serve as |nf ormation indicating whether all the VOPs

i ncluded in the noving
the VOL or GOV are intra
are replaced by the coded

equence based on t-he units other than
not. This holds true when the VOPs
or |mage p| cture frarres

| NDUSTRI AL APPLI CABI LI TY . ~1afa =Ta odi-ng
appar atus and i mage codi ng ’-thod are based on the NPEG—4 and arle
suitabl e for coding ine %%AL%%E sﬂﬁrﬁ‘&oﬁﬁ i%'r?é obj ect basi s.
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67 : Furthernore, the inmage decodi ng apparatus and i mage decodi ng
net hod according to the present invention are also based on the MPEG 4,
and are suitable for decoding the coded bit streamin which the inages

are cbded on the object by object basis. 5 VWHAT | S CLAI MED
| S: 1. An image decodi ng appar at 31§/4c10rrpri Si ng: an anal yzer
for analyzing, in a coded bit stream T1ntra-coded I ndi cat or
i nformation indicating whether all images in a noving 5—pi cture sequence
are intra coded or not; and a decoder §Fo jé@odi ng~i Mages
contained in the noving picture sequence inj respadse |t e~t he
I ntra-coded indicator information anal yze® py s hi el ralﬁ}zer.
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10 2. The immge decoding apparatus according to claim1, wherein the
novi ng picture sequence is a video object |ayer consisting of noving

i mage. obj ects of given shapes. 3. The imge decodi ng apparat us
according to claim1, wherein the 15 noving picture sequence is a video
obj ect plane group constituting a video object layer consisting of
novi ng i mage obj ects of given shapd4/41 4. The i mage decodi ng
apparatus according to claim1l, wherein said 20 decoder decodes the

i mges in the noving picture sequence with deci mating themin
response to the intra-coded indicator information and display rate
i nformati on designated on the i nage decodi ng appar at us si de. 25

5. The i mge decodi ng apparatus according to claim 1, wherein said

anal yzer anal yzes, in the coded bit stream coding side display rate
information, and identifies inmages to be decoded in response to the
coding side display rate informati on anal yzed and to display rate

i nformation -desi gnated on the inage decodi ng apparatus side, and 30
wherei n said decoder decodes the inmmges contained in the noving picture
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69 : sequence with decimating themin response to the intra-coded

i ndi cat or information and display tinme information about the inages
to be. decoded. 5 6. The i mage decodi ng apparatus according to
claim1, wherein said decoder decodes, in response to the intra-coded
i ndi cator information and display tinme information designated on the
i mage decodi ng apparatus side, an inmage indicated by the display tine
i nformation desi gnated on the i mage decodi ng apparatus side. 10

7. The image decodi ng appar at us accogﬁhgg to claim1, wherein said
anal yzer anal yzes, in the coded bit réeam coding side display rate
information and display tinme information of inmages contained in the
novi ng pi cture sequence, and identifies imges to be decoded in 15
response to the display rate jpnformation and the display tine

informati on anal yzed, and wherein sai d decoder decodes, in responsg to
the intra-coded indifgator. information, to the display tine
information of the ijpages to be decoded and to display tinme infornption
desi gnated on the injpge decodi ng apparat us si%f, t i mges desi gnat ed
s & E S
ga,_l E-*mé &
oHZ 00%Z 3
Hgﬁ HUE &
lg‘z<
o '<(zg
O A L=
— RZE7%]
:
I
o ~R
S 0
B |
N L
COMPARATOR [
o0 EvI
sz '
jaal
O 0
— 85
LI* m\":ﬁ U<
= JZ 8
N Z En8 =
€L L= Bz 830
UQEO o<m
mae »~Own
2288 M
ooAH
% 28 %5 H
= m
Z Q E 1
5 8B m
S SBS 24
s 832 &S
> Esf  EE
g >& Eﬁ&




20 by the display tinme information on the i mage decodi ng appar atus side.
8. The image decoding apparatus according to claim1, wherein said
anal yzer analyzes in the coded bit stream when the intra-coded
i ndi cator information obtained as a result of analysis indicates that 25
all inmages contained in the noving picture sequence are intra coded,
display tinme multiplex identification i36/ddmation indicating whet her
display tinme information of all the inmages contained in the noving
pi cture sequence are nultiplexed or not, and anal yzes, when the display
time multiplex identification information indicates that the display 30
time information of all the inages contéﬁ he novi ng picture

i Sp ay

70 sequence is multiplexed, the ime information of all the
i mges contained in the noving picture sequence on a basis of each

novi ng pi cture sequence, and wherei n said decoder decodes the inages
contained in the noving pi CliH-e—SegLts ce in response to the intra-coded 5

i ndi cator information and t{he STABHay i me information: 9. The i mage
decodi ng apparatus accordi nd g+e-”1, wherein said decoder decodes,
in response to the intra-coded ingdicator information display ti

i nformati on and di spl ay tlne i nf grmati on desi gnated on 10 t he i nmage
decodi ng apparatus sidg, ol cd uy t he displ ay time
i nformation desi gnat ed 0d g ﬂﬁaratus si de from
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anDng"the i mges contained in the noving picture sequence.

15

i nformation indicating whether

pi cture sequence are intra coded or
decodi ng the i n8gkK contained in the noving picture

in response to the intra-coded indicator

i mge decodi ng nmethod conprising the steps of:
coded¥bit stream intra-coded indicator
all inmages contained in a noving
not; and
sequence
11. The i nmage decodi ng nmet hod according to cl aij
decodi ng step decodes the inages in the noving

decimating themin response to the intra-coded

and display rate infornmation designated on the

The i mage decodi ng net hod according to claim 10
step analyzes, in the coded bit stream coding
information, and identifies display tine i
decoded fromthe coding side display rateSi|nfor

10. An
analyzing, in a

informati on. 20
—ywherein the

piZt u egsequence with

Qi cat i nformation
d @ﬁinggside. 25

ein the

i spl ay

of I mages
anal yzgd 30
nd wherdin

12.
anal yzi ng
rate
to be
and

P MOVIi Ng |pi cture
a- coded i ndi cat or
mages td be

decoded. 5
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13. The i mage decodi ng net hod according to claim 10, wherein the
decodi ng step decodes, in response to the intra-coded indicator
informati on and display tinme informati on designated on the decodi ng
side, images indicated by the display time information designated on 10

t he decodi ng side. 14. The i mage decodi ng net hod according to claim
10, wherein the anal yzing step3gpg yzes, in the coded bit stream
codi ng side display rate information and display tine information of
the i mages contai ned 15 in the noving picture sequence, and identifies
i mges to be decoded in response to the display rate information and
the display tine i nformati on anal yzed, and wherein the decodi ng step
decodes the i mges i ndi cated by display tine information designated
on the decodi ng side in response to the intra-coded indicator
information, to the display 20 tinme information of the inmages to be
decoded and to the display tine i nformati on designated on the
decodi ng si de. 15. The i nage decodi ng nmet hod according to claim 10,
wherein the anal yzing step analyzes, in the coded bit stream when
the intra- 25 ek ' ' '
anal ysi s indicages that all images contained in the noving pictufe
sequence are infr coded, display tinme nultiplex idgftification
i nformation ind d%ting S é
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whet her display tinme information of all the inmages contained in the
novi ng pi cture sequence are nultiplexed or not, and anal yzes, when 30
the diusplay time nultiplex identification information indicates that
the display tinme information of all the inmages contained in the noving
pi cture sequence is nmultiplexed, the display tine information of al
the i mages contained in the noving pi§h§iﬁ sequence on a basis of each
novi ng pi cture sequence, and wherein ecodi ng step decodes the 5
i mges contained in the noving picture sequence in response to the
intra-coded indicator information and the display tinme information.
16. The i nage decodi ng net hod according to claim 10, wherein the
decodi ng st ep decodes’ i Rse—tao--the intra-caoded i ndi cator 10
information, to display ffime information and to display tine

i nformati on designated dn an i nage decodi ng appar atus. si de, inmages
indicated by the displayl tinme information designated,on the inage
decodi ng apparatus side [from anong t heyi nages cgnt aiged in the noving

i ~
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17. An | mage codi ng apparatus conpri sing: an encoder for coding

| mages contained in a noving picture sequence in response to

i ntra coding instruction information i ndi cati ng whether all the

| mages contained in the noving picture 20 sequence are to be intra coded
or not; and a nmultiplexer for multiplexing, into an i mage coded
si gnal encoded by said encoder, 40Ma- coded i ndi cator information

i ndi cating whet her all the inmges contained in the noving picture
sequence are intra coded or not. 18. The i mage coding

25
apparatus according to claim 17, wherei | d mul ti pl exer nmultipl exes
for each noving picture sequence, when ﬁf{i}.43 I ntra-coded i ndi cat or
information indicates that all the imges contained in the noving

pi cture sequence are to be intra coded, display 30 time multiplex

I dentification information that indicates whether

73 display tine inf ' all the images contained in the
nmovi ng pi cture sequepnceSTARTo b¢ nultipl exed or not, and nultipl exes
for each : _

-
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novi ng picture sequence, when the display tinme nultiplex

identification information indicates that the display tine 5

i nformation of all the i mages contained in the noving picture seguence

is to be nultiplexed, the display time information of all the inages

contained in the noving plcture squﬁ@g 19. An image codi ng net hod
dlng | mage ' ' '

conprising the steps of: s contained in a noving
pi cture sequence in response to intra-coding instruction information

i nstructing whether all the | mages cont ai ned rﬂ‘TﬂE'aning pi cture
sequence are to be intra coded or not; and ogul ti pl exi ng,
I nto an encoded i mage coded signal, intra-coded 15 |Qd|caqgr I nformati on
i ndi cating whether all the images contained in Q@ eMi ng picture
sequence are intra coded or not. gg v
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