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DESCRIPTION
Technical Field
The present invention .generally relates to coding and decoding video
10 signals, and more particularly to a method of coding plural pieces of picture
information, an encoder using the method, a method of decoding and
cbmposing the coded plural digital picture data, an apparatus using this

method, and a medium recording these methods.

16 Prior Art
Data compression (=encoding) is required for efficient storing and
transmitting of a digital picture.
| Several methods of encoding are available as prior art such as “discrete
cosine transform” (DCT) including JPEG and MPEG, and other wave-form

(19

20 encoding methods such as “sub-band”, “wavelet”, “fractal” and the like.
Further, in ordef to remove redundant signals between pictures, a prediction -
method between pictures is employed, and then the differential signal is
encoded by waveform encoding method. '

Recently, a method of coding and decoding has been employed so that a

25  coding efficiency can be impl_'oved as well as each object constituting a picture
can be independently coded, transmitted, and decoded at a reproduction side
that composes the individual decoded object into a picture for displaying it.

An advantage of this method is that objects can be arbitrary combined

and composed thanks to an individual-object-coding method, whereby moving

30 pictures can be re-edited with ease. This method also can save relatively



Wth these met hods and apparatus, conposing information can be changed with
ease, when each object constituting a picture is independently coded and 20
transmitted to a receiver which conposes the plural pieces of picture
information. Mre specifically, the prese® invention ains to change the
conposing information with ease by saving the coded data from bei ng
analyzed. A picture coding nethod of the present invention encodes video
signals 25 _to er.. Wi,t.h co
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vi deo si gnawithutRedgativel BREnceOoridofdwithg tHed iBtid® pictueds.asIn otler words,
object-wise scalabi]it& is possible with this method.

5 In order to embody the above function, the composing of individual
objécts should be changed with ease. In the prior art, information necessary
for composing objects is included in the coded data of each object. The
information about composing objects includes the depth of an object,
placement thereof, and visibility thereof and the like. When re-editing ié

10  required or an object is required to be flexible such as being scaled down/up,
| the coded data must be analyzed first, and then the data relevant to the
composing information is changed because the composing information is

_included in the coded data of the object. |

15  Disclosure of the Invention )

The present invention aims to proﬁde a method of coding, a method of
decoding and composing, as well as an apparatus using the same methods.
With these methods and apparatus, composing information can be changed
with ease, when each object constituting a picture is independent_ly coded and

20 transmitted to a receiver which composes the plural pieces of picture
information. More specifically, the present invention aims to changé the
composing information with ease by saving the coded data f_rom being
analyzed.

A picture éoding method of the present invention encodes video signalé

25  together with composing information throﬁgh the following steps:
| (1) input plural video signals; |
(2) attach a picture identifier to the video signals individually for
identifyipg each video signal;
| (8) when some of the plural video signals are to be composed into one

30 single video signal, prepare relevant composing information such as



conmposi ng sequence; and (4) encode the video signals to which at |east

picture identifiers are attached and the conposing information. The present

i avention can provide a picture encodi ng &fparatus'that 5 enploys this

nmet hod. The. apparatus conprises the followng elenents: (a) picture input

means for inputting plural video signals; (b) picture identifier attaching

meaas for attaching a picture identifier to the plural video signals

i ndi vi dual | order to identify each video signal; 10 (c)

conposi ng i 3pﬁﬂpg§ﬁ PBﬁ%FﬁF*on means for outputting the conposing
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means for encodi ng the conposing |n rmation and the vi s havi ng
at | east thmabhéwaﬁdlm@wp@iﬁg1ﬁﬁﬁh{@ﬁoﬁod| ng net hod of the present

i nvention encodes video signals 15 and conposing information through the
foll owing steps: The)pmsentienvertipn cam pravide gppictare ebreding apparates that

form plural portlons of the picture, whereby a_ single video signal is
di vi ded 8 nt emploksythis method. ' The apparatus comprises the following elements:

(a) picture input means for inputting plural video signals;

(b) picture identifier attééhing means for attaching a picture
identifier to the plural video signéls individually in order to identify each
video signal; _ | .

10 (¢) composing information pr__eparation méans for oﬁtputting the
composing information in order to compose the plural video signalsﬁ ahd

(d) coding means for encoding the compbsing information and the
video signals having at least the picture identifiers.

Another coding rhethod of the present invention encodes video signals
15 and composing information through the foﬁowing steps:

o)) dividé one picture iht_o plural objects in order to form plural
portions of the picture, whereby a single video signal is divided into plural
video pqrtion signals; |

(2) attach a _ﬁicture identifier to the video portion signals

20  individually for identifying each video portion signal;

(3) prepare composing information including composing sequence so
that the video portion signals are composed into one single video signal; and
' ‘ (4) encode the video portidn signals having at | least picture

* identifiers, and encode the composing information.
26 ' The present invention can also provide a i)iéture coding apparatus that
employs the above method. The apparatus cdmprises the following elements
 so that one single vided signal can be formed with plural i)ictufes by
composing: - |
(a) picture division means for dividing a video signal into plural

30 video portion signals;



video portion signals; (2) attach a picture identifier to the video portion

signals 20 individually for identifying each video portion signal; (3)

ptepare conposing information including conposi ng sequence so that the

vi deo portion signals are conposed into o#de single video signal; and (4)

encode the video portion signals having at |east picture identifiers, and

ensede the conposing information. 25 The present invention can al so
th
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portion signal; : .
| (c) composing information preparation means for outputting
-5 | composing information in order to form a single video signal by composing the
plural video ﬂortion signals; and
(d) coding means for encoding at least the composing infornﬁation
the video portion signals having the picture identifiers. '
A decoding énd composing method that can decode and compose the .
10  coded video signal undergone the above prbcess comprises the following steps:
(1") receive plural coded data;
(2") decode the plural coded data;
(3") extract the picture identifiers attached to the coded data.
On the other hand, the composing information is received, and plural coded
15 data aré decoded based on this informatio_n_ and the picture identifiers, then -
finally one decoded picture is obtained.

The present invention provides a picture decoding and composing
apparatus that employs the above method and comprises the following
elements.

20 (a") receiving means for receiving plural coded data;
| (b") decoding means for decoding the coded data received by the
receiving means; |
(c) picture identifier extraction means for extracting thé picture
identifiers attached to the coded data that are to bé decoded by the decoding
25 means; |
(d) composing information receiving means for receiving the
composing information that is utilized to compose the plural coded data; and,
(e") composing means for composing the plural coded data based on at
least the picture identifiers and the -compos'ing information.

30 The composing information includes at least a composing sequence and



(b) picture identifier attaching means for attaching a picture identifier
to the video portion signals individually for identifying each video
portion signal; (c) conposing information preparation means for outputting
5 conposi ng information in order to form & singl e video signal by conposing
the plural video portion signals; and (d) coding neans for encoding at

| east the conp05|ng I nformati on the video portlon S|gnals haV|ng t he
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i nvention provides a picture decodi ng and conposi ng )
5 ther comprises input. means, through which only the composing

information independent of the coded data is modified, and then the

reproduced portion pictures are composed according~ to the modified
composing information.

As described above, when elements, such as objects in a picture,

10 defining the picture are coded and transmitted independently for composing

each element into a picture, the eomposing information can be changed with

ease and can be flexibly as well as arbitrarily composed. Also when plural

video portion signals are coded and transmitted for composing these plural

signals into a new picture, the composing information can be changed readily

15 and ﬂexibly as well as arbitrarily eomﬁosed. As a result, interactive

performance is noticeably improved.

Brief Description of the Drawings .
Fig. 1is a flowchart depicting a method of coding plural video signals in
20  a first exemplary embodiment of the present invention. |
Fig. 21is a flowchart depicting a method of coding plural video signals in
a second exemplary embodimeént of the present 1nvent1on
Fig. 3 illustrates structures of coded picture data and the picture data
to be decoded. Fig. 3(A) illustrates first coded picture data. Fig. 3(B) shows
25 multiplexed data of packetized first and second coded picture data. Fig. 3(C)
shows second coded picture data. |
Fig. 4 depicts a content eﬁ:ainple of the composing information used in
the exemplary embodiment of the present invention.
Fig. 5 is a flowchart depicting a method of decoding the multiplexed
80 . data of plural video signals utilized ia a third exemplary embodiment.



apparatus that enploys the above nmethod and conprises the follow ng

el ements. 20 (a) receiving neans for receiving plural coded data;
(b) decoding neans for decoding the coded data received by the receiving
means; (c') picture identifier extracti onbreans for extracting the picture
identifiers attached to the coded data that are to be decoded by the
detedi ng 25 nmeans; (d') conposing I nformati on receiving neans for receiving
t he conposi ng i nfor .0 ut|I|z d to,co e t pl ural coded
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Fig. 7 is a schematic chart_i]lustraﬁhg an example of composing plural
5 video signals, where each object is composed.

Fig. 8 is a timing chart of comﬁosing and displaying a picture,. which
illustrates the decoding operation in the exemplary embodiment of the
present invention.

Fig. 9 is a biock diagram illustrating a decoding and composing

10 apparatus utilized in a fourth exemplary embodiment of the present

invention.

Detailed Description of Exemplary Embodiments
(Exemplary Embodiment 1)
15 The first exemplary embodﬁneﬁt is described with reference to Figs. 1,
| 3 and 4. Fig. 1 is a flowchart depicting a method of coding plural video
signals in a first exemplary embodiment of the present invention. Fig. 3
_ illustrates a bit-stream data-structure of the resultant digitaily coded plural
video signals; Fig. 4 shows a description example of the data.
20 In Fig. 1, input a plurality of video signals on Step 11. The plural
video signals will be detailed lafer with reference to Figs. 3(A) and 3(C). On
Step 12, attach a picture identifier to each input video signal to be identified.
In Fig. 3(A), an ideﬁtiﬁer (ID) 302 is attached to picture data 304 having timé
(@). In Fig. 3(C), an identifier (ID) 328 is attached to picture data 328 having
25  time (i). | |
On Step 13 in Fig. 1, output the composing information for forming a
composed video signal by composing plural video signals.  Fig. 3(B).
illustrates multiplexed data of packetized coded piéfure data shown in Figs.
3(A) and 3(C). The composing information packet 319 is the one supplied on
30 Step 13.



picture identifiers of the object pictures to be conposed. According to the
conposi ng sequence, a depth and |ocation designated by the picture
identifier of a portion picture are determ ned, whereby plural reproduced
portion pictures are conposed. The picturd decoding and conposi ng appar at us
5 further conprises input nmeans, through which only the conposing

I nf\er mati on i ndependent of the coded data is nodified, and then the
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On Step 15 in Fig. 1, packetize and then transmit in multiplex the
-codea video signals shown in Figs. 3(A) and 3(C). The packetized form is
shown in Fig. 3(B). In this case, a packet 319 is independently provided for
10 containing the composing information, while video packets 311 and 315 are
provided for the video gignals._, A composition parameter is described in this
packet 319 and transmitted, the parameter tells how to compose and output

“the video signals shown in Figs. 3(A) and 3(C).
Fig. 4 shows an .example of the above case, and composing information
15 401 is depicted. ‘A composition time 402 records the time when the video
signals are composed. A composition order (composing sequence) 403
includes picture identifiers (OID), time identifiers (TR), depth (CO) and
placement (XPOS, YPOS). Composing infor.niation for blending filter is
represented with 404, a frame memory management is represented with 405.
20 - In this case, a composing sequence is liéted as part of composing
information. When plural pictures to be composed differ in size, a
coordinates converting parameter can be listed so that compositions rich with

variety by changing the compoéing information can be achieved with ease.

25 (Exemplary Embodiment 2) _
The second exemplary embodiment is described with reference to Figs.
2, 3 and 4. Fig. 2 is a flowchart depicting a method of coding plural video
signals in a second exemplary embodiment of the present invention. There
are several different points from Fig. 1. First, a work is added, i.e. input a

80 picture, and divide it into plural portion pictures. Fig. 3 shows a bit-stream



Fig. 1 is a flowhart depicting a nmethod of coding plural video signals in
20 a first exenplary enbodi nent of the present invention. Fig. 2 is a
flowchart depicting a nmethod of coding plural video signals in a second
exenpl ary embodi ment of the present invenBion. Fig. 3 illustrates
structures of coded picture data and the picture data to be decoded. Fig.
3(Ayillustrates first coded picture data. Fig. 3(B) shows 25 nultiplexed
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enbodiment. ° 6 Fig. 6 is a block diagramillustrating a decoding and

conposi ng- provides an example of data description.

5 On Step 21 in Fig. 2, input video signals to be coded, and on Step 22
divide the video signals into plural portioh pictures with a method that
divides a picture into elements such as objects and backgrounds within the
picture. - o

Regarding Step 23 to Step 26, the same operation as in Fig. 1 except
10  substituting the portion video signals for the video signal. One video signal
is divided into plural portion video signals and composing information, and
“the coded picture data thereof .are supplied in the form of bit-stream having

the structure shown in Fig. 3(B). |
Through these steps, one picture can be accurately transmitted, and
156 also the picture can be edited with ease by re-writing the comiaosing

information at decoding operation.

(Exemplary Embodiment 3)
Fig. 5 is a flowchart depicting decoding and composing in the third
20 exemplary embodiment. Fig. 6 i]luétrates a decoding and composing
apparatus employing the method shown in Fig. 5. Fig. 7 illustrates
schematically how the two pictures are composed. An operation of the
apparatus shown in Fig. 6 is described with reference to Figs. 5 and 7.
Fig. 6 lists the following elements: input terminal 100, separator 101,
25 control decoder 102, video decoders 103 and 104, frame memory bank 105,
' composer 106, and display unit 107. |
An operation of the picture decoder and composer cénstructed as above
is described hereinafter. |
. (1) Input received picture data and composing information to the input
30  terminal 100 (Step 51 in Fig. 5.) |



apparatus utilized in the third exenplary enbodi nent of the present
invention. Fig. 7 is a schematic chart illustrating an exanple of conposing
plural 5 video signals, where each object is conposed. Fig. B is a-timng
chart of conposing and displaying a pictuPe, which illustrates the decodi ng
operation in the exenplary enbodi ment of the present invention. Fig. 9 is a
bl ek diagramillustrating a decoding and conposing 10 apparatus utilized
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Fig. 1is plctlng a met’ho |ng vi deo siI gna s |n
a first exedighal {Stepv6di BBaindos6.) he present inventi on Fig. 3illustrates a
bit-stream data-structure of the resultant digitally coded plural video
signals. Fig. 4 9Bpdspatdbeceddedi picteradata tof thehwidiat decoders 103 and 104

5 (Step 53.) Two video decoders are prepared in this exemplary embodiment in
order to make the description simplé; however, arbitrary numbers of video
decoders can be provided. ,

(4) Decode the coded picture data in the video decoders 103 and 104,
and reproduce different pictures, then store them in the frame memory bank
10 105 (Steps 53 and 54.) The video decoders utilized in this exemplary
embodiment employ "inter-frame motion compensation" and "discrete cosine
transformation" that are typical functions of MPEG 1; however, the video
decoder embodying the present invention is not limited to this type. |
(5) Basedon a control signal sent from the control decoder 102 via a line
15 117, access the object reproduced pictures for composing in fhe frame memory
bank 105, and send the subject pictures to the composer 106 via a line 118.
(6) In the composer 106, compose the reproduced pictures sent via a line
115 following the control signal sent via the line 118 (Step 57.) |
(7) Output the composed picture on the display 107 when necessary
20  (Step 58.) | |
The above operation is described with reference to the specific pictures
in Fig. 7. A first reproduced picture 201 has been reproduced by the video
decoder 103. . A second reproduced picture 202 has been reproduced by the
video decoder 104. . | |
25 The first reproduced picture 201 and the second reproduced pictﬁre 202
are composed in the composer 106 into a picture 203. The control signal sent
via the line 118 in Fig. 6 assigns the first picture 201 a front view, and the
second picture 202 a background.
The operation is further detailed with reference to Fig. 3 used in the

30 first and second exemplary embodiments. A first coded picture data shown in



20" In Fig. 1, input a plurality of video signals on Step 11. The
plural video signals will be detailed later with reference to Figs. 3(A)
and 3(C). On Step 12, attach a picture identifier to each input video
signal to be identified. In Fig. 3(A), anlfdentifier (1D) 302 is attached
to picture data 304 having time (i). In Fig. 3(C, an identifier (1D 323
isNattached to picture data 328 having 25 tinme (i). On Step 13 in Fig. 1,
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conposing information. The resultant coded video signals
this sequence. The identifier (ID) and the time identifier (TR) are indicated

5 in 5 bits and 16 bits respectively.

The picture data 330 having time (i+1) is also headed by a sync. signal
306 followed by the identifier (ID) 307, the time identifier (TR) 329, and coded
data. Because Fig. 3(A) contains coded data in a sande picture family, all the
identifiers (ID) are the same; however, because the time identifiers (TR)

10 dependon d1sp1ay times, they take different values.

The data structure of the second coded p1cture shown in Fig. 3(C) is the
same that in Fig. 3(A); however, the identifiers used in Fig. 3(C) take different
values from those in Fig. 3(A) to distinguish themselves from each other.

The dat;. shown in Fig. 3(B) are produced through packetizing and

15 multiplexing the picturé data. The first coded picture data shown in Fig.
3(A) and the second coded picture data in Fig. 3(C) are separated into plural
packets before being multiplexed. For instance, the picture 304 having time

) (i) is separated into video packets 311 and 315, the picture 328 havirig time (i)
is separated into video packets 313 and 317, and then, they are multiplexed.

20 Headers 310, 312, 314 and 316 are attached to respective packéts. These

| headers include a packet identifier that is written in 6 bits fixed-length code.
Different packet identifiers afe attached in order to distinguish the first coded

picture data from the second coded picture data. The cqmposing information

is also packetized into a' composing information packet 319, and then

25 multiplexed. The packet 319 also has a header to which a packet identifier
‘different from that of video packets is attached. In a packet identifier lis_t
(OAT)_ 309 lists the packet identifiers of the composing information packets
and the packet identifiers of the packets containing the subject pictures to be
composed.

30 The multiplexed data shown in Fig. 3(B) is to be received (Step 51 in



- are 304 and 330 to which identifiers (ID) 302 and 307 as well as tine
identifiers (TR) 303 and 329 are respectively attached. Another resultant 5
coded video signal is 328 that has identifiers (ID) 323, 327 and tine
identifier (TR 324. On Step 15 in Fig. 1llpacketize and then transmit in
mul ti pl ex the coded video signals shown in Figs. 3(A) and 3(C). The
packetized formis shown in Fig. 3(B). In this case, a packet 319 is
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15 401 is depicted. A conposition tinme 402 records the tinme when the video
si gnal s ar ethesplestetl vileogaeksts fooroded pacture dmpasand) ispapthens inttOthe videaides

picture identifjers (AOD), time identifiers (TR), depth (CO and pl acenent
( XPCS, Y@%Q?C@ﬁfﬁokq(qﬁnq)l P4 (3tep BA)f or blending filter is represented with

404, a frame TEMHY tHE r(')?ﬁ(-)ernﬁgltld,i the' & r;?és?ﬂé ?gfovr\MaQio%OIS)acket is restored to the
composing information and sent to the control decoder 102, where the
composing information is analyzed and converted into control information

" (Steps 55, 56.) The control decoder in this exemplary embodiment is a script

10 .interpreter, which analyzes the script of composing information as follows:

‘Fig. 4 depicts the composing information 401, where composition time
402, cbmpoéing sequence 403, information for blending filter 404 and frame
memory control information 405 are listed. The composing information

~ defined as above is utilized as follows for composing a picture.

15 " The composition time 402 indicates the time when a picture -is
composed with hour, minute and second. When the time comes in accordance
with the timer of the apparatus, the picture is composed and displayed
according to the composing sequ_enée 403 and the information for blending
filter 404. The composing sequence 403 includes picture identifiers (OID),

20 time. identifiers (TR), depth (CO), placement (XPOS, YPOS). When the
composition time comes, the picture designated by the picture identifier and
time identifier is accessed in the frame memory bank 105 to be read out, and
the picture is composed following the depth and placement of fhe relevant
picture. _ _ | |

25 In this exemplary -embodiment, "CO=0" indicates the deepest |
background of the picture, "CO=1" indicates a front picture next to the
background "0", and "CO=2" indicates further front picture to the layers of
"CO=1" and "CO=0". The placement indicates the picture position on the
coordinates in the displaying area. In this exemplary embodiment, "(0, O)" |

30 indicates a center of the displaying area.



20° In this case, a conposing sequence is listed as part of conposing
informati on. When plural pictures to be conposed differ in size, a

coordi nates converting paraneter can be |ljisted so that conpositions rich
with variety by changi ng the conposing i f%r mation can be achieved with
ease. 25 (Exenplary Enbodi nent 2) The second exenplary enbodi nent is
deseribed with reference to Figs. 2, 3 and 4. Fig. 2 is a flowhart

depicting a met hege Ghe ot BhetBhalh 8% s AIFonldees SRERRLETPHTLY
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It into plural portion pictures. Fig. oWws a bit-stream

structure rembbdiment,rtie ecoeffieferst of tfilltdy is BxJ| UThe franid arerfbst Wodsrol Thi s
is the sane as described in the first exenplary enbodinent. Fig. 4 shows

al so the samforspatiani4ld econdpelsdheopening and sgewmphgof therfisdnereremonntank
5 105 in Fig. 6. In this exemplary embodiment, a picture _havmg a p1cture
identifier {0} releases the occupied memory.
The timing with which a picture is composed and displayed is described
hereinafter with reference to the-composing information in Fig. 4. Fig. 8
illustrates part of the timing. The X axis indicates a display time of the
10 composed picture. The composing information is indicated from 513 to 517.
A picture having a picture identifier 2 (OID>{2}) is indicated from 501 to 505.
A picture having an identifier 3 (<OID>{3}) is indicated in 506 and 507. A
picture having an identifier 4 (<OID>{4}) is indicated from 508 to 512.
At the time "t5", the pictures 501, 506, 508 and the composing
15 information 513 are available, and according fo the information 513, a picture
is composed and displayed. When the picturé 508 cannot be received or
reproduced due to the business of the transmission line or limited capability _of
the apparatus, only the pictures 501 and 506 are coﬁlposed. At the time "t8",
the pictures 504, 511 and the composing information 516 are available, but
20  the picture having the picture identiﬁex.' 3 is not available. The information
516 in this case is depicted in Fig. 4, and the time identifier of the picture
havmg the identifier 3 is indicated "5" (i.e. <OID>{3}, <TR>{5} of the
composmg sequence 403 in F1g 4) In other words, at the time "t8", it is
enough to compose the pictures 504, 506 and 511. When a picture of which
25 time identifier is designated is unavailable, a picture having a time identifier
prior to this one can be used for composing; For instance, if the picture 511
having the identifier 4 and time identifier 8 is not available, the picture 510
replaces the picture 511 and is used for composing. At the time "t6" and ."t7 "
the same process is necessary.

30 The time chart in Fig. 8 represents the case where composing



provi des an exanpl e of data description. 5 On Step 21 in Fig. 2,

I nput video signals to be coded, and on Step 22 divide the video signals
into plural portion pictures with a nethod that divides a picture into

el enents such as objects and backgrounds ¥thin the picture. Regarding Step
23.to Step 26, the sanme operation as in Fig. 1 except 10 substituting the
porti on video signals for the video signal. One video signal is divided.

into plural .pportiqn video  si | s and o Si i nformati on, and.the coded
bl cture dat iioRmatm 1t continaity Fectivad: Wien the grrpasine JpformiAtian 15,80
structure s ' [ +hED ;t Re | R: .
accurately tQ ?izgﬁglr%gy? e%ceg\?]e?,l b g&sigg%"hg %Iﬁ.g wﬁgﬁgaﬁ{b%téggg%#%g %%.‘#%?aése by
re-writing tutfliZzednfRsédtiposihgrumdil ehe ahfodaeAtbn s Qgﬁhﬁéd.o MFox EX&MIE Yhe
Enbodiment 3) Fig. 5 is a flowhart depicting decoding and conposing in the
third 20 exeompasingitforination 514, §15@nd 516 srematsregeivedy theinfarm atiompsk3 ng

apparatus e oyi ng, the nethod,  shown in Fig. 5. Fig. 7 illustrates
PP 5 rigoi{e%)/t uging for composing pictures untgl the infor%nation 517is received. In

this case,'the time identifier attached to the info'rmgtion 513 is replaced with
those attached to each reprodﬁced picture when composing is practiced.
The information for blending filter 404 and the frame memory control
information 405 are not Ialways included in the composing information 401.
10  The picture placement information and time identifier are also not always °
included in thé composing séquence 403. When the time identifier is not
available, pictures to be composed can be identified with the time identifier
attached to each reproduced picture. The composing information can include
data other than the above. | |
15 A decoding process aﬁd a composing apparatus are described with
régard to pictures, the same process and apparatus can be applicable when

.. audio signals are composed.

(Exemplary Embodiment 4) )

20 Fi.g. 9 is a block diagram illustrating a decoding and composing
apparatus utili_zed in a fourth exemplary embodiment of the present invention.
The structure and the basic operation are the same as those in Fig. 6. An
input terminai 601 is added t_o_'the' structufe shown in Fig. 6. A remote
controller or a keyboard can be used as the input terminal 601. Part of the

25 composing information is changed via the input terminal 601. For instance,
data of depth out of the composing sequence 403 is changed so that the

background can replace the front view.

30



schematically how the two pictures are conposed. An operation of the
apparatus shown in Fig. 6 is described with reference'to Figs. 5 and 7.
Fig. 6 lists the follow ng el ements: input termnal 100, separator 101, 25
control decoder 102, video decoders 103 a¥H 104, frame menory bank 105,
conposer 106, -and di spllay unit 107. An operation of the picture decoder and
composer constructed as above is described hereinafter. (1) Input received

pi cture dat 4 nEad.af ormation to the input 30 termnal 100 (Step
51.in Fig. %“?‘{bqnﬁggg&% ﬁt he conposing information to the control
decoder 102 usi nWHACeRAMMIA! BhcH &k JHjdetd in Q%iég%éa, ?gigrﬁiélg;’t?{e;%iclﬂﬁr are

i nformation into a control signal (Steps 52, ut the
coded pi ct uécedabad! trandmittede indgmariienilyl #6r aothgdding each element into a

picture, and also when plural video signals are coded and transmitted for

5 composing these signals into a new picture, the present invention provides the
composing information that tells how to compose the plural _vidéo signals. -

The composing information is transmitted together with the video signals so

that the information can be changed with ease at decoding, and the new

picture can be flexibly and arbitrarily composed. As a result, a noticeable

10 advantage can be obtained such that interactive performance satisfying both

sender and receiver can be practiced in editing.



5 {Step 53.) Two video décoders are prepared in this exenpl enbodi nment
in order to make th¢ | e; however, arbitrary gy e - -
vi deo decoders can tunmmumuﬂmmunpm'code t he coded pictur ¥tW~%En='
vi deo decoders 103 and 104% dhd Sreproducdl®ifferent picture RLAGED

themin the frame nmenory bank 10 105 (Steps 53 and 54.) The video —
detoeders utilized in-this exenplary enbodi nent enploy "inter-frame notion

conpensati on" and."di screte cosine trmt ion" that are typical
functions of MPEG 1; however, the vide er enbodyi ng the present

invention is not limte ;{dai cto\‘]?ﬁ ( legnal sent
fromthe control deg})'degl%gt w%fa |%g@ét‘ﬁ%i®%§ig§%sg§%ée@hgﬁgct

repr oduced pi ctures for(a):ﬁfﬁiﬁsiﬂggabmﬁdmyfdfmewﬂs;bank 105, and send
t he subject pictures to the conposer 106 via a line 118. (6) In the

conposer 106, conpose t(be atépchisige gdctpiret ideastiferst toi @ash| videol Bighal Ifomi ng
the control, Si%%?l sent via the line 118 (Step 57.) (7) CQutput the conposed
pi ct ur edon idpBtifyag thereafy when necessary 20 (Step 58.) The above

operation is described yi Ll GEhE eombOstny® MBSt ation PR £° utilized for

defining one video signal by composing said plurality of video signals; and
(d) encoding the composing information and the video signal to

which at least the identifier is attached.

10
2. Apicture coding apparatus comprising:
(a) input means for inputting a plurality of video signals;
(b) picture identifier attaching means for attaching a picfure
identifier to said video signal for identifying the video signals;

15 (c) composing information preparation méans for 'outpﬁtting
composing information that is used for composing said plurality of video
signals; and

(d) encoding means for endoding the compbsing information
and said video signal to which at least the picture identifier is attached.

20 _ .

3. A method of coding é picture wherein a video signal is
composed with a plurality of pictures, said method comprising the steps of*
(a) dividing a video signai into a plurality of portion video
signals; ' . |

25 (b) attaching a pictﬁre identifier to each éaid portion video

signal for identifying said portion video signal; . _ '
| (© outputfing composing - information that is utilized for
defining the video signal by composing said plurality of portion video signals;
and

30 (d) encoding said portion video signé.ls to which at least the

- This Sheet Has Been Replaced
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L s . /
in Fig. 7. Afirst reproduced picture 201 has been reproduced bhy. the V|deo

vrdoo: tesoder oa.  SITMNNEIIRHALA ;¢ Egidﬂiidbﬁfé‘t ore (261

second reproduced pictur® 202 "ar & conposetPin the conposer.

picture 203. The control signal sent via t-
first picture 201 a front view, and the second pi cture 202 a

EQJ as Replaced-
st and SRREE e H SRR, St e RoRiaite opmdrioh, o qﬁlmﬂ Il

10 Fig. 3(A) and a second coded picture data in Fig. 3(C) are c

pi cture data 304 having tinme (i) is headed by a sync. signal

301 fol |l owed

by the identifier (1@ 20gicthidmeodiéigiipparatud Tt é&iBpostiath ¢RiloNdgAAT FitH
this sequence. The identifier (ID) and the tinme |dent|f|er (TR) are

i ndi cat ed a plurality of pictures, said apparatus comprising:

5 (a) d1v1d1ng means for dividing a V1deo signal into a plurahty of

portion video 81gnals

(b) picture identifier attaching means for attaching a picture

identifier to said portion video signals for identifying said portion video signal;

(c) composing information preparation means for outputting

10 composing information to define the video signal by composing said plurality

of portion video signals; and

(d) encoding means for encoding the composing information

and said portion video signals to which at least the picture identifier is

 attached.
15
| 5. A method of decoding and composing a picture comprising the
steps of: | | ' |
(a) receiving a plurality of coded data;
(b) decoding said coded data;
20 . (c) extracting a picture identifier attached to the coded data;
(d) receiving composing information that is utilized for
composing the plurality of coded data; and '
(e) coﬁgpdsing the_ plurality of coded data based on at least the
picture identifiers and the composing information. | |
25

6. A picture decoding and composing apparatus comprising:

| (a) receiving means for receiving a plurality of coded data;

(b) decoding means for decoding _fhe -received plurality of

coded data;

30 (o) picture identifier extracting means for extracting a picture



57in 5 bits and 16—bits réspectlvely The picture data 330 having tine

So7: v €175 e (VB4R WP isset°t'af;ved52zatzz s i s
contains coded data in & sane*pitture f y, all the |dent|f|erREpM

t he sanme; however, because the tine |dent|f|ers (TR 10 d
tines, they take d| fferent values. The data structure of the second coded

pi cture sho | A Fi i sy the;s n 3(A), however, the
identifier s\_{\@es%taﬁﬂtggﬁﬁ. %{%}s‘h‘? S%e‘%‘?%?a}tﬁ? d fromthose in Fig. 3(A)"
broduced {hr ough packet | ' aRaTTE Tanfmal 535.%ng*ﬁégﬁtﬂéau?e@a‘gtre@@%ngre
produce

first codedcpnplosir ﬂ@ﬁ)ﬁm&hmmthit ] ﬁtﬂﬁé&)foaruémﬂtﬁlﬁgettnaqﬂﬁ@dﬁﬁ& Bf cbds®
data in Fig. 3(C) are separated into plural packets before being

mul ti pl exeddaktarandist ance, the picture 304 having time (i) i s_ separ at ed
into video packets 311 . (;g 315, the pict ¥re 328 having tine
€

separated into video pac Qm@I’Ql%eQ!W OLGAMPORIAL thﬁwuwléymflosdﬁddﬁﬁ

20 Head 1 4 and t ac t 0 _respect ckets ese
headerg ,e:,iP%ﬁ%d ;éclﬁﬁ ‘H‘e rian et‘toé’ﬁp‘?ﬁan%l’b{“t"g&f%t%d-length
code.

7. Apicture decoding and composing apparatus comprising:
(a) receiving means for receiving coded data of a plurality of
10 and different pictures to which a picture identifier and a time identifier are
attached, and composing information that is utilized for composing the
pictures,
(b) decoding means for decoding the pictures,
(¢) producing means for producing a plurality of and different
‘15 reproduced plctures, and |
(d composing and display means for composing and

displaying the reproduced pictures according to the composing information.

8. A picture decoding and composing apparattls comprising:

20 (a) receiving means for receiving coded data of a plurality of
‘and different pictures to which a picture identifier and a time identiﬁef aré
attached, and composing information that is utilized for composing the
pictures, N '.

(b) decoding means for decoding tlte pictures,
25 (c) producing means for producing a plurality of and different
reproduced pictures; and
' (d) composing means for composing the reproduced pictures
according to the composing information,
wherein the composing information includes at léast the

30 picture identifier of the picture to be composed and a composing sequence,

heet Has Been Replaced
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D fferent packet id re attached in order to di St dedgillshthe Ll LSt

coded picture data f imﬂm ded picture data. The THISISHEETCHAS BEEN
information is al so @W “ conmposi ng i nformati gn pacRepPLAGED and
then 25 nmultiplexed. “The packet 319 al sd®as a header to wireh—e B s
identifier different fromthat of video packets is attached. In a packet

identifier list (OAT) 309 lists the packet identifiers of the conposing

L he_Subj eot pi ct ur as. {0 TATeRrthe oAHhink Educics” At PRIIE 3, RBHE 4 B0,

t he subject pictures to be conposed.

in Fig. 3(Bicterd dedifndtRdBy ekb pict@R flbnkifer, Fig. 5.) By referring to the
packet identifier list, the separator (dermultiplexer) 101 in Fig. 6 sorts

out video packets and whersbyi the pluralityasf sxmd diffdrens picthesscaracdmpeosddet has
a packet identifier. Then restore the selected vi.deo packets to coded
pi cture data, and input theminto the video 5 decoders 103 and 104 (Step

52.) 5 9. The picture decoding and composing apparatus of Claim 8,

wherein the composing information includes at least the
picture identifier of the picture to be composed and a composing sequence,
wherein the composing sequence determines a depth and a
placement of the picture designated by the picture identifier,
.10 whereby the plurality of and different pictures are composed
and displayed. |

10. A picture decoding and composing apparatus comprising:
(a) receiving means for receiving coded data of a plurality of
15 and different pictures to which a picture .identiﬁer and a time identifier are
attached, and composing information that is utilized for composing the
_ piétures,’
(b) decoding means for ciecoding the pictures,
(¢) producing means for producing a plurality of and different
- 20 reprodpced pictures; and
(d) composing means for composing the reproduced pictures
according to thé 'composihg inforﬁation,
wherein -thé éomposing information includes at least the
picture identifier of the picture fo be composed, the time identifier and a
25 composing sequence,
wherein the composing sequence determines a depth of .the-
pictﬁre designated by the picture identifier and the tinie identifier,
whereby the plurality of and diﬂ'erent pictures are composed

and displayed. . —_—

2 This Sheet Has Been Replaced
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On” the ot her hand, |
conposi ng i nfor mat’i' H&ﬂﬁ@ﬁb ﬂ he control decoder 102 THIBeSHEET'BAS BEEN
corposi ng i nformationes, '

i8and conyerted into contfol i { ABgp ON
(Steps 55, 56.) The control decoder in t APs exenplary e ' ) \

script 10 interpreter, which analyzes the script of conposing information
asMollows: Fig. 4 depicts the conposing information 401, where conposition

time 402, conposi ngqseq Aahf: tq - hl ' fi L4 and
frame nenory cont_rolﬂ'l _n?‘grg rclr)g‘ftﬁlgﬁ dﬁb@lgke%q ég{be%(%lﬁl_gea%?g%g%sl é'rlijg(tﬂl%ﬁuimo{#?(r?i’at i on
defined as above is util {ZReeRS the!dopifostil ARG DRIdEULE ledt the |
The conposition time 402 indicates the tinme when a picture is conposed with
hour, mi nutmichng Risntifier Vhehe tpieturene bervemposeds the dimeeidenitifiéhenti aer

of the apparatus, the picture is conposed -and displayed according to the
conposi ng NOFRIFIRE soquente, t he 1 nformation for blending filter 404. The
.conposi ng sequence 403 ingl udes,.picture identifier aD, 20 time _

i dentifPers (TR), depth W& ?1np?}§’c%9f§ﬁ?SIPﬁFFGSPe?F‘E)§f§eWSt%éeEﬂPrﬁ‘é‘éi &i on

ot 11 or B2SmBRE Ot el SR DR ERA By Bk TR B0 e

ﬁlinformation packet is restored to the

~ identifier,
whereby the plurality of and different pictures are composed
and displayed. |
10 ]
12. The picture decoding and composing apparatué of Claim 8, 9,
10 or 11, wherein a reproduced picture corresponding to the picture identifier
included in the composing information is unavailable, and wherein said
. apparatus is free from cdmpbsing the reproduced picture.
15

13. The picture decoding and composing apparatus of Claim 10 or
11, wherein a reproduced picture corresponding to the picture identifier
included in the composing informatidn is unavailable, and wherein said
apparatus utilizes a picture for composing, ‘said picture having the séme
20 picture identifier that of the reproduced picture and being reproduced most
recently. | |
)
14. A picfure decoding and composing apparatus comprising:’
| (a) receiving means for receiving coded data of a plurality of
25 and different pictures to which a picture identifier and a time identifier are
attached, and composing information that is utilized for composing the
pictures, |
(b) decoding means for decoding the pictures,

(¢) producing means for producing a plurality of and different

30 reproduced pictures; and
This Sheet Has Been Repl

e




the pi cture S corrposed followm ng the depth and pl acerrent of the rel evant

pi cture. J;'m m u enbodi nent, " CO=0" _
deepest background "u ﬂﬁm 11" 1" Qndl cates a fr T[H §)ﬁEENC
t he background "0", ahd “ C®=2% ihditates #%rther front pi ture

| ayers of "CO=1" and "CO=0". The pl acenent indicates the picture position

on~-he coordinates in the displaying area. In this exenplary enbodi nent,

"(0, 0)" 30 indicates

i ﬁlf or rrgat ion for. bl endi ng( ?%P{ng; %4 I nc &u@gs%ﬁ ?@eer?pz%ﬁuwg Iflftél}retq’hat
filters bouaétﬁﬁdﬁﬁgﬂj‘t}{é‘l&nﬁﬁmﬁgqﬁfd}hﬁwlﬁ In th| s exenpl ary emnbodi nent,

the coefficient of filter i's 3x The frane menory control information 405

controls the openi ng andvhersini the otorhpesihgainforematiyn biamdubes éﬂ51elal’st Fag.

6. In this exenpl ary enbodinment, a picture having a picture
composition time,

5 wherein a reproduced picture is composed following the -
composing information when a timer of said apparatus comes to the

composition time.

15. A picture decoding and composing apparatus comprising:

10 (a) receiving means for receiving coded data of a plurality of
and different pictures to which a picture identifier and a time identifier are
attached, and composing information that is utilized for composing the
pictures, _

(b) decoding means for decoding the pictures, ‘
15 | (c) producing means for producing a plurality of and different
reproduced pictures; and
(d) composing means for composing the reproduced pictures
according to the composing information,
wherein said apparatus composes the plurality of and
20 different pictures following composing inforination most recently received

before the composing information is renewed.

16. A picture decoding and composing apparatus comprising:
(a) receiving means for receiving coded data of a plurality of
25 and different pictures to which a picture identifier and a time identifier are

attached, and composing information that is utilized for composing the

pictures,
(b) decoding means for decoding the pictures,
(c) producing means for producing a plurality of and different
30 reproduced pictures; and \\

This Sheet Has Been R
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identifier {0} releases The occupied menmory. The timing with which a

icture is conposed escribed herei naf .
![Do t he conposing inf o”mmmﬂmmﬂmﬂm . 8 illustra spﬁiEETdﬁA$ BEEN |
timng. The X axis indfcated aMdi splay t| of the 10 JconpoBEBLAGED ure.

The conposing information is indicated from513 to 517." A prcture travtrg-a
pi ¢ture identifier 2 (<OD>{2}) is indicated from501 to 505. A picture

i i i fi d d 506 d 507
v dentifier 3 E@%ﬁ{ﬁ%ng?ﬁ'ﬂ%ﬂ% T SomudsiE $AE TePRoancRa DEheR, e
"t5", the Pheddsasse Bihe S0G ?r?g I]%?%rﬁgﬁoﬁorrpom ng 15 information 513 are

avail abl e, and according to" t rmat 1 oh 513, a picture is conposed and

di spl ayed. Wen the pictwherdid8 lRnnedmpesingc einfofimationePimiudayl dye 168stt he
business of the transmssion line or limted capability of the apparatus,

only the pi inforsatiBmfondlesddgdibeonposed. At the time "t8", the pictures
504, 511 and the conposing information 516 %;e avai |l abl e, but 20 the_.
pi ct ur e thavi ng the p| ct uf¥ e?‘i‘i@rﬁq i apparatys t,ergvea,cpgmoge Tieturafancardingn

hi t d the ti dentjfier of the
g%gthpet hay Eh G BEN] ofiEREr fo' Bignding’ MGH yhip. 5. spjd ealppééaﬁéw?mpé??é{

the reproduced pictures following the composing information.

17. Apicture decoding and qomposing apparatus comprising:

10 (a) receiving means for receiving coded data of a plurality of
and different pictures to which a picture identifier and a time identifier are
attached, and_ composing information that is utilized for composing the
pictures, '

(b) decoding meahs for decoding the pictures, .
15 (c) producing means for producing a plufa]ity of and diﬂ'ereht
reproduced pictures; and
- (d) composing means for composing the reproduced pictures
according to the composing information, |
wherein said apparatus further comprises input means

20 through which the composing information is changed, said apparatus

composes the reproduced pictures following the changed composing

information.

18. A picture ti'ansmitting method comprising the steps of:

25 ‘ (8) packetizing coded data of a plurality of and different
pictures having a picture idéhtiﬁer and a time identifier, and composing
information that is utilized. for composing the plurality of and different
pictures; | '

(b) attaching a packet identifier to a packet of the plurality of

30 and d1fferent pictures, and to a packet of the composing information;

This Sheet Has Been Re laced




/ '
conposi ng sequence In other words, at the time "t8" it is
enough to corrpose ﬁm!\%\m 506 and 511. When a _ HKY
tijre identifier ed Si s una\)allable a picture T N0yt '
identifier prior to this one can be used 4%r conposi ng. |
the picture 511 having the identifier 4 and tine identifier 8 is not
avai-f abl e, the picture 510 repl aces the picture 511 and is used for
conposi ng. At thetirre 565 |
The time chart in Fig. & EyRifletife thGeBRERN BChEs BatheS YRE Yackeh
i nf or mat i ojdeftigeRs; suwp! |y received. Wen the conposing information is not
continual |y recei ved, the conposi ng informati on nost recently received is
utilized for conposing (d) itranéraittivigortiet respecsiveppatlests fagethannpith, anhe
conposi ng i nformation 514, 515 and 516 are not received, the informtion
513 5 is Iéé ntltﬁgrrhytfcgntammthmgaplmttldea@ﬁm|| the information 517 is’
receiveg.

19. A picture.decoding and composing apparatus comprising:
(a) a separator;
(b) a picture decoder;
(c) a composing information decoder;
10 (d) a frame memory; and
(e) a composer;
wherein said apparatus (i) packetizes coded data of a
plurality of and different pictures to which a picture identifier as well as a
time identiﬁer are attached, and composing informatio.n. that is utilized to
15 compose the pluraiity an different pictures, (ii) attaches packet identifiers
different with each other to the respective packets, and multiplexes the
respective packets, (iii) inputs transmitted data together with packet related
information includiélg the identifiers, (iv) selects the packets having the
packet identifiers included in the packet related information using said
20 separator, (v) transmits packef data of the. plurality of and. different pictures
to said picture decoder, as well as transmits packet data of the composing
information to said composing information decoder, (vi) decodes the coded
data of the plurality of and different pictures into a reproduced picture using
said picture decoder, énd stores the resultant dec_:oded data into said frame
25 memoi'y, (vii) converts the coniposing information into a control signal using
said composing information decoder, (viii) transmits the reproduced picture
stored in said frame memory to said composer following the control signal,
and (ix) composes the plurality of and different pictures followiﬁg the control

signal using said composer.

30 This Sheet Has Been R
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this case, the tine identifier attached to the information 513 is repl aced

wi.t h those attached muﬁjﬂl!m Illﬂ:l“ﬁd pi cture when coupes-Ag—-s—practited.
The information for I* ok Inm Malliu04 and the frame W@ég@ﬂid}é}é‘tﬁ“ |
i nformati on 405 are not "al ways inhcl uded i%8 t he conposifng i nREPIEﬁGEDon 401.

10 The picture placenment information and time identifier—are~arso not
al ways included in the conposi ng sequence 403. Wen theée tine identifier is
n

Ment {1 er attached 2o ABPFuSRIRGERRE M Fubbibe Sk of (aHhatno
can incl Udevvﬁéhﬁnoﬂﬁéeéoniﬂ?ﬁng :'iﬁf(;(ﬁglﬁﬂfva‘cﬁ]n torther incluﬁeg?ﬁfﬁghﬁ&%cﬂ% Bffeldading 2

eonposi ng appar atus are ‘desc regard to pictures, sane prgcess
and appar ataisd csweubihgapaid cibhie Whemoy dinhegbn alasd adpaatnesrdeaddsx amdl ary
Enbodi nent 4) 20 Fig. 9 is a block diagramillustrating a decoding
and conposiseguaemaaid: framet ineiwe acnomling o the eamposingirdotmadtioant of t he
present _invention. The structure and the basic operation are the sane as
“those iR Fig. 6. An input termnal 601 is added to the structure shown in
Fig. 6. Arenote

- 21. -Apicture coding and decoding system comprising:
(a) picture data transmission means for
(? packetizing coded data of a plurality of and different
pictures to which at least a picture identifier is attached, and composing
10 iﬁformation that is utilized to compose the plurality of and different pictures;
(ii) attaching packet identifiers different with eéch other
to the reépective packets, and multiplexes the respective packets; and
| (iii) transmitting the respective packets together with a
packet identifier list containing the packet identifiers, -
15 | (b) a separator for _
@) selecting the packets having the packet identifier
included in the packet identifier list; ' N
(ii) separating packet data of the plurality of and different
pictures and packet data of the composing informatioh, and outputting
20 respective packet data;

‘(c) a picture decoder for decoding coded data of the plurality of
and different pi.cture.s tapped off from said separator into a reproduced
picture, ' .

(d) a frame memory for storing an output from said pi.cl:ture'

25 | decoder,

(e a composing information decoder for converting the
composing information taf)ped off from said separator into a control signal,
and outputting the control signal, and |

(® a composer for composing the plurality of and diﬂ'ereni_:

30 pictures using the reproduced picture stored in said frame memory following

—_—
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controller or a k’eyboard—caﬁ—be—used—as the input termnal 601. Part of the

25* conposing i nf d via the input termn oL
i nstance, data of mlllﬂﬂ !Im !l!ﬂm corrp03| ng sequence 403 I SHEHGHAS(BEEN
that the background can t front2diew. 30 14 [Lndus REPBAGED
Applicability Wen el enments, such as objects in a picture, deTi
pi sture are coded and transmtted i ndependently for conposing each el enent
into a pict %%%1 when plural video signals are coded and
transmtte 8ing these signals into a new picture, the present
i nvention pr OVI des the conposing information that tells how to conpose the
plural video signals. The conposi ng information is transmtted together
with the video sign@Bs A(ret:dilﬁhnghﬂedmmt'dmfeb&fﬂlﬁgﬂabﬁvﬁfﬁ%ﬁﬁlﬂtlé&s@%ﬁ@ at
decodi ng, and the new

of methods of Claim 1, 8, 5 and 18 is executed.
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pitture can be flexibly and arbitrarily conposed. As a result, a noticeable
10: advantage can be obtained such that interactive performance satisfying
bot h sender and receiver can be practiced in editing. 15 CLAIMS 1.
(Arended) A method of coding a picture c&®prising the steps of: (a)
inputting a plurality of video signals; (b) attaching picture identifiers
tossaid video signals for 5 identifying thereof; (c) outputting conposing
information that is utilized for def%g#% vi deo signal by conposing
said plurality of video signals; (d) t he video signal to which at

| east the identi{yeh Fadd SHaNAY: ad"dothBosed so that one vid8h SBHZFIAS bhie

conposi ng i nformti on.
defined by (i) inputting plural video signals, (ii) attaching a picture identifier

to the respective video signals for idenfifying the video signals, and (iii)

5 composing some of the plural video signals, a picture coding method in_cluding
the following processes is proposed. 1. Prepare compdéing information such as

a composing sequence. 2. Encode at least the video signals having picture
identifiers together with the composing information. A coding apparatus
using this method, a picturel decoding method that decodes the video signals

10  coded with this method, a decoding apparatus using this decoding method are
also proposed. A recording medium that records the data implementing the
above methods is proposed. Thanks to the present invention, plural video
signals can be coded in a high accuracy, aﬁd the composing information that is

utilized for composing the plural video signals can be changed with ease.
15



2.~ (Arended) A picture coding apparatus conprising: (a) input neans for
inputting a plurality of video signals; (b) picture identifier attaching
means for attaching a picture 15 identifier to said video signals for
|dent|fy|ng thereof; (c) conposing information preparation neans for .

out putting conposing information that 1/40used for conposing said plurality
of ~vi deo signals; (d) first encoding nmeans for encodi ng said video signal
to which 20 at least the picture identifier is attached; and (e) second
encodi ng neans for encoding the conposing information. 3. (Amended) A

met hod of encoding a picture whe I deo 25 signal is conposed with a
plurality of pictures, said nethod conpr|5|ng the steps of: (a) dividing a

video signal into a plurality of portion video S|gn?L§F1(b) attachlng a
picture identifier tQmsadd-paction vid .

Input a plurality of video signals

12
l el
Attach a picture identifier to the respective
video signals for identifying them individually

l | 13
Y —

IOutput composing information for forming a composed
video signal by composing a plurality of video signals

: "

Encode at least the video signals to which picture
identifiers are attached and composing information

; —

Packetize and fransmit if in @ multiplex




30" for identifying said portion video signals; (c) outputting conposing .
ipformation that is utilized for defining the video signal by conposing
sajd plurality of portion video signals; and (d) encoding said portion
video signals to which at |least the 5 icture identifier is attached; and
(e) encoding said conposing informati c104. (Amrended) A picture coding

ap atus that conposes a video signal with a plurality of pictures, said
apparatus conprising: 10 (a) dividing nmeans for dividing a
video signal into a plurality' of portion video signals; (b) picture
identifier attaching neans for att _(Bhgzp picture identifier to said
portion video signals for identifying sald portion éqdeo si gnal s;

/_/

Input a video signal

: 22
Divide the video signal into a plurality of portion video

signals so that the video signal can be formed
by composing a plurality of pictures

| — 2

Attach a picture identifier to the respective portion
video signals to identify them individually

I 24
,/_/
Output composing information for forming a video
signal by compose a plurality of portion video signals

l - 25
/./

Encode at least the portion video signals to which picture
identifiers are attached and composing information

| P

Packetize and transmit it in a multiplex




15 (c) conposi ng i nfornation preparation nmeans for outputting
COﬂ‘pOSI ng information to define the video signal by conposiig.sald

plurality of portion video signals; and (d) first encodi nd THISSHEEIrHAS BEEN'
encodi ng sai d portion video S|gnals to_which at |east the p'CtUREPLACED

identifier is attached; and 20 3/10 (e) second erteedtmrg—reans—ftor

entodi ng, the conposing information. 5. (Anended) A net H‘Uf\deeedum

conposing a picture conprising the sfeps or - 125 (a recei ving
a plurality of coded data; (b) decod{ng@s& d |c ed dat a; wﬂeemgep Rced
picture identifier attached to the c>d68 t g; recei V|n
conmposing information that is utilizgdForc rrposmg t he pl
data; 30 - (e) decoding b d gonposi ng |nforrrat|on
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(f) conposing the plurality of coded data based on at |east the picture
identifiers and the decoded conposing information. 6. (Anmended) A picture
decodi ng and conposing apparatus 5 conprising: (a) receiving nmeans for
receiving a plurality of coded data; (b) decoding nmeans for decoding the
recei ved plurality of coded data; (c)4piQture identifier extracting means
for—extracting a picture 10 identifier attached to the coded data to be
decoded; (d) coded conposing information receiving neans for receiving
coded conposing information that is utilized for conposing the plurality of
coded data; (e) coded conposing information decodi ng neans for decoding 15

t he coded conposi ng ; ng t he
pturality of coded qata based on at |east the picture identifier and t he

decoded conposi ng
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i nformation. 20 7. (Anended) A picture decoding and conposing
apparatus conprising: (a) receiving means for receiving coded data of a °
plurality of and different pictures to which a picture identifier and a
time identifier are attached, and coded conposing information that is
utilized for conposing the 25 picture®10(b) decodi ng nmeans for decoding
t he—pi ctures, (c) producing neans for producing a plurality of and

di fferent- reproduced pictures; (d) coded conposing infornmation decodi ng
nmeans for decoding 30 the coded conposing information; and 18 (e)
conposi ng and di splay nmeans for coﬁj@_n5 and _

51
Receive a plurality of coded data
and composing information
52
l el
~ Separate the coded data
| and the compose information
53 i l | 55
Decode the coded data Decode the composing information
54 l — l 56
Extract the picture identifiers Convert the decoded information
attached to the coded data | into control signals
| | - 57

Compose the plurality of coded data based on at least
the picture identifiers and the composing information

v =

Display the resultant composed data when necessary




displ ayi ng the reproduced pictures according to the decoded conposi ng
information. 5 8. (Amended) A picture decoding and conposi ng
apparatus conprising: (a) receiving neans for receiving coded data of a
plurality of ‘and different pictures to which a picture identifier and a
tinme identifier are attached, and code6/1fnposing information that is

ut hli zed for conposing the 10 pictures, (b) decoding neans for decodlng
the pictures, (c) producing neans for producing a plurality of and
different reproduced pictures; Nd) ge

means f or decoding 15 the codsa

conposi ng i nformation, wherein the cd i o_|nfornat|on i ncludes at | east
the picture i dentifier of the picture ife coqused and a conposing
sequence, -
©
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207 wherein the conposi ng sequence determ nes a depth of a
pieture designated by the picture identifier, whereby the plurality of and
different pictures are conposed. 9. (Anended) The picture decoding and
conposi ng apparatus of 25 Claim8, wherein the conposi ng sequence
determines a depth and a placenent off/fthe picture designated by the
pi sture identifier, whereby the plurality of and different pictures are
conposed and di splayed. 10. (Anended) A pjcture decoding and conposing
apparatus 30 conpri sing: 19 (a)
of a plurality of and different pig
atine identifier are attached, ang
utilized for conposing the pictureg,

information-that is

J

203

Compose =

AN

FIG.7
106

201

202




5

(b) decoding nmeans for decoding the pictures, (c)

preduci ng means for producing a plurality of and different reproduced .
ptctures; (d) coded conposing information decodi ng neans for decoding the
(e) conposing neans for
conposi ng the reproduced pictures acc&tWng to the decoded conposing

i nfer mati on, wherein the conposing information includes at |east the
picture identifier of the picture to be conposed, the ti
wherein the conpo
determ nes a depth of the picture designated by the pict

coded conposing information

conposi ng sequence,

the tinme identifier,

15 -~

conposed and di spl ayed. 20

and conposi ng appar at.us oinCl
determines a depth and a @age

identifier and the t

FIG.8

i nme

A

and 10

whereby Fhe plJplity O
11. (Aended) The
af n10,] phageiln] t he conposi
e df it i fture design
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identifier, mhereby the plurality of and different pictures are conposed
and dlsplayed 25 12. The picture decodi ng and conposi ng apparatus of C aim
8, 9, 10 or 11, wherein a reproduced picture corresponding to the picture

i dentifier included in the conposing information is unavail able, and
wherein said apparatus is free from co8ésing the reproduced picture. 30
13~ Anended) The picture decodi ng.and conposi ng apparatus of C aim 10 or
11, wherein a reproduced picture corresponding to the picture identifier
included in the conposing information is unavailable, and wherein said
apparatus utilizes a picture for co Si ng pycture having the sane 5
picture identifier that of the reprgﬁﬁ 8 and bei'ng reproduced nost

recently. . 5
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14. (Amended) A picture decoding and conposing apparatus cbd
(a) receiving neans for receiving coded data of a plurali
different pictures to which a picture identifier and a ti
attached, and coded- conposing informationl®hat is utilized.
the pictures, (b) decoding neans for decoding.the pictures,
(t) producing neans for producing a plurality of and different reproduced
pi ctures; (d) coded conposing informatd. oding neans for decoding the
coded conposing information; and (e) C st'ng means for conposing the
reproduced pictures ip(Axﬁﬁﬁ&éds!&&étBoﬁI%?cé’(ﬁﬁ?dfgic@ﬁf@&ﬁhﬁ%sidg ﬂ{er@c%*)gﬂf:
-wherein the conposing I nformation includes a ast a cofiposition tTne,
wherein a reproduced pi(a) itiputtimgcdphosdidy fofviduy signalye conposi ng
i nformati on when a reference tine that controls said apparatus -
' (b) attaching picture identifiers to said video signals for

5 identifying thereof;

ki sing 10—

Ll LA

1\& tcomp OH?.I

(c) outputting composing information that is utilized for
defining one video signal by composing said plurality of video signals;

(d) encoding the video signal to which at least the identifier is
attached; and '

10 (e) encoding the composing information.

2. (Amended) A picture coding apparatus comprising:
(a) input means for inputting a plurality of video signals;
() picture identifier attaching means for attaching a picturé
15 identiﬁer to sai& video signals for identifying thereof; | o
(c) composing information preparation means for outputting
composing information that is used for composing said plurality of video
signals; |
(d) first encoding means for encoding said video signal to which
20 ° at least the picture identifier is attached; and
(e) second encoding means for encoding. the composing

- information. .

| 3. (Amended) A ﬁnethod of encoding a lpicture wherein a video
25 signal is composed with a plurality of pictures, said method comprising the
steps of:
(a) dividing a video signal into a plurality of portion video
signals; |
(b) attaching a picture identifier to said portion video signals -

80 for identifying said portion video signals;



25 cones to the conposition tinme. 15. (Anended) A picture decodi ng and

conposi ng apparatus conprising: (a) receiving neans for ”"ﬂmﬂl“
data of a plurality of 30 and different pictures to whi ,mm I,
irdentifier and a time identifier are 3% attached, and *codedtcomposi ng

information that is utilized for composing the pictures, (b) decodi ng nmeans
for decoding the pictures, (c) produci ng neans for producing a plurality of

decodi ng means for decdth AtBHELGRmRSpES G RATR AP Rbnt. dife Tor
conposi ng m@g%eqqaeeﬁigmw odﬁ&sﬂgg&ﬁdpmraw 88 portion video signals;
-and | |
(d) encoding said portidn video signals to which at least the
5 picture identifier is attached; and

(e) encoding said composing information.

4. (Amended) A picture coding apparatus that composes a video
signal with a plurality of pictures, said apparatus comprising:
10 . (a) d1v1d1ng means for d.1v1d1ng a video signal into a plurahty of
portion video signals;
-(b) picture identifier attaching means for attaching a picture
‘identifier to said portion videé signals for identifying said portion video
signals; |
15 | (¢) composing infonﬁation preparation means for outputting
composing information to define the video signal by composing said plurality
of portion video signals; and |
(d) first encoding means for encoding said portion video signals
to which at least the picture identifier is attached; and

20 (¢) second encoding means for encoding the composing

information.

5. (Aﬁnénded) A method of decoding and composing a picture
comprising the steps of:
25 (a) réceiving a plurality of coded data;
(b) decoding said coded data; | _
(c) extracting a picture identifier attached to the coded data;
(d) receiving coded composing information that is utilized for
- composing thé plurality of coded data;

30 (e) decoding said coded composing information; and



according to decoded the conposing information, Hm
sai d apparatus conposes the plurality of and dlfferent pi "H#'” m!? H’
decoded conposing infornation nost recently received befor& the wompo
information is renewed. 16. (Amended) A picture decodi ng and conposi ng
apparatus 15 conprising: (a) receiving nmeans for receiving coded data of a

plurality of and different pictures to which a picture identifier and a

time identifier are attgched, and conposi ion th tilized
for conposi ng t he pict u&ig ompgsing the Pluvality °P?‘Bier%é%‘@db a‘ir@’é B?t the
decoding th ) 0 ng a plurality of and
different r g%uceegﬁﬁ%%uarlgsﬁgeu&d&?g?%co O%isﬁ melg%{élg or conposi ng the
reproduced plctures according to the conposing |nfornat|on 25

wherein the conposi ng i nformation includes at |east information. for

bl ending filter, . (Amended) A picture decoding and composing apparatus

5 comprising:
| (a) receiving means for receiving a plurality of coded data;
(b) decoding means for decoding the received plurality of
coded data; |
(c) picture identifier extracting means for extracting a picture
10  identifier attached to the coded data to be decoded; |
(d coded composing information receiving | means fdr
receiving coded composing information that is utilized for composing the
plurality of coded data; | | | .
(e) coded composing informati_on decoding means for decoding
15 the coded compbsirig information; and | |
| (f) composing means for composing the plurality of cbded data
based on at least the picture identifier and the decoded composing

information.

20 7. (Amended) A vpicture decoding and composing apparatus
comprisirig; .

(a) receiving means for recei;rin_g coded data of a plurality of -
a.nd-different pictures to _-which a picture identifier and a time identifier are
attached, and codéd composing information that is utilized fbr composing the

25 pictures,
| (b) decoding means for decoding the pictures,

(¢) producing means for producing a plurality of and different
reproduced pictures;

(d) coded composing information decoding means for.decoding

30 the coded composing information; and



~according to the information for blending filter when said-

conposes the reproduced pictures foll ow ng the conposing 30 y’
22 17. (Amended) A picture decoding and cg%po& ng apparatus conprisi ng S(a
recei ving means for receiving coded data of a plurality of 5 and different
pictures to which a picture identifier and a tine identifier are attached,

' ' .| i,zed f
e e Oy aecodi ng. nEhnebRBebinR. AT o bapIas! hahnd OTRL) chtptEhe, 2rdans
for - produci ggpgayihg’ thé {deprbd@esl Cih'Eélﬁfe@ Nheddtdifg pfd_’ q:‘l’l%e QeBoddd' Binposing

information.

\/\herel n said apparatus filters boundary portion of a corrpos !gm
*in

5 8. (Aﬁlended) A ﬁicture decoding and pomposing apparatus
comprising: _

(a) receiving means for receiving coded data of a plurality of

and different pictures to which a picture identifier and a time identifier are

attached, and coded composing information that is utilized for composing the

10 pictures,
(b) decoding means for decoding the pictures,
(c) producing means for producing a plurality of and different
reproduced pictures; "

(d) coded composing information decoding means for decoding
15 - the coded composing information; and |
| () composing means for composing the reproduced pictures
according to the decoded composing information,
wherein the composing information includes at least the
picture identifier of the picture to be compoéed and a composing sequence,
20 wherein the composing sequence determines a depth' of a’
pictﬁre' designated by the picture identifier,

whereby the plurality of and different pictures are composed.

_ 9. (Amended) The picture decoding and composing apparatus of

25 Claim 8, wherein the composing séquence determines a depth and a

placement of - fhe picture designated by the picture identifier,
whereby the plurality of and different pictures are composed and displayed.

10. (Amended) A picture decoding and composing apparatus

30 comprising:



(d) coded conposing information decodlng nmeans for decodin e coded ————

conposi ng information; and (e) conposing neans for conposi zm& em,”,mm,’, m
pi ctures according to the decoded conp05|ﬂg i nformati on, ” l
wherein said apparatus further conprises 1Thput neans through mhlc thes
conposing information is changed, said apparatus conposes t he reproduced

pi ctures follow ng the changed conposing information.

Amended) A pi ct t £t t hod f L
et o) e Poded at o B tcbifle TheaRS 4601 reb?lﬁlﬁg%%% @?ﬁp of gsplr-éﬁl%*)%

) Yy 2
Phat s Lt Hd BiffreRRpifhdrbl ol WARH b bruRenfiiR SARORIOidGHBCPRION

(b) attachi awacﬂldalafalfﬂt cddédidnhpSing AnforRastich thht idatidizeddbt wm%saf%ithe
di fferent pi ctures, and to a packet of the conposing information

mul ti pl exi ngcturesy especti ve packets having the packet

b (b) decoding means for decoding the pictures, |
| (¢) producing means for producing a plurality of and different
reprbduced pictures; _
(d) coded cbmposing information decoding means for decoding
the coded composing information; and ' |
10 (e) composing means for composing the reproduced pictures
according to the decoded composing information,
wherein the composing information includes at least the
picture identifier of the picture to be composed, the time identifier and a
composing sequence, _
15 _ wherein the composing sequence determmes a depth of the
picture designated by the picture identifier and the time identifier,
| Wher_eby the plurality pf and différent pictures are composed
and displayed. '. | '

20 11. (Amended) The picture decoding and composing apparatus of
Claim 10, wherein fhe composing sequence determines a depth and a
placement of the picture designafed by the picture identifier and the time
identifier, whereby the plurality of and different pictures are composed and
displayed. '

25 .

| 12. The picture decoding and composing apparatus 6f Claim 8, 9,
10 or 11, wherein a reproduced picture corresponding to the picture identifier
included in the composing information is unavailable,. and wherein said

apparatus is free from composing the reproduced picture.
30 |



identifiers; and 30 - (d) transmitting the Tespective packets
together with an identifier list containing the packﬁamunmm"“mm“m“
(Anended) A picture decoding and conposi ng apparatus co

(a) a separator; (b) a picture decoder; ( a coded conposing i hfof met i on

‘decoder; (d) a frame nenory; and (e) a conposer; 10 - wherein
sai d apparatus (i) packetizes coded data of a plurality of and different

Bt tached,  and coded Bonpeuraytrt Shhdistare AReedifg fhd bBuhBd dnsifhud 61
plurality agginf 18 6P1PWwheNeDS a tehrodRbbd PiRurB ATt plspotaths ftb&h2 picture
idéntiﬁer included in the composing information is unavailable, and wherein
said apparatus utilizes a picture for composing, said picture having the same
5 picture identifier that of the reproduced picturé and being reproduce.d most

recently.

14. (Amended) A p1cture decoding and composing apparatus
comprising: '

10 (a) receiving means for receiving coded data of a plurality of
and different pictures to which a picture identifier and a time identifier are
attached, and coded composing information that is utilized for composing the
pictures, . _

(b) decoding means for decoding the pictures,

15 .(c) producing means for producing a plurality of and different

reproduced pictures; )

(d) coded composiné information decoding means for decoding
the coded composing information; and

(e) composing means for composmg the reproduced p1ctures

20  according to the decoded composing information,

wherem the composmg information includes at least a
composition t1me _

wherein- a reproduced picture is composed following thé
‘composing information when a reference time that controls said apparatus

25 comes to the composition time.

15. (Amended) A picture decoding and composing | apparatus
comprising: _
~ (a) receiving means for receiving coded data of a plurality of

30 and different pictures to which a picture identifier and a time identifier are



different with each other to the respéctive packets, andmultiptexes—the-15

respective packets, (iii) inputs transnitted data toget hm '
related information including the identifiers, (iv) sele umm ,m ,Hm
havi ng the packet identifiers included in2the packet relatedti nf omnasi on

using said separator, (v) transmts packet data of the plurality of and
different pictures to said picture decoder, as well as transmts packet

data of the coded.,20 .conposing information to,sai.d ded conposin

ot or | onaACBAd: And FojEs ceBRos A BB OB ARAL IS UEHEes GF SPRpeHe the
di fferent pbﬁ,}tﬁi_&s into a reproduced picture using said picture decoder,
and stores € Tesultant decoded data into said frane nenory, and al so

decodes the coded conmposiyQgebsdin BEARSfdIddtBdii thepRreGr<sOPOSI NG
i nf ormati on decoder, (Vi(IH)’ converts 25 the conposing information into a

“control signal using sai@)pesdudhganéaioforgrodncigcs gpiuralityiofignd diffeasnt S
the reproduced picture stored in said frame menory to said conposer
fol | owm rfy t mepxosiwced piefivgesil , and (i x) conposes the plurality of and

different pictures foll OM) Q:gdég_ %o&%gtsfn% in?cL ng iorlfsdeggdi%agi Igeggs grsgééod%?g
| the coded composing infoimation; and
(e) composing means for composing the reproduced pictures
according to decoded the comi)osihg information,
10 wherein said apparatus composes the plurality of and
different pictures following decoded composing information most recently

received before the composing information is renewed.

16. (Amended) A picture decoding and composing apparatus
15 comj)rising: | "
| (a) receiving means for receiving coded data of a plurality of
and different pictures to which a picture identifier and a time identifier are
attached, and composing information that is utilized for composing the
pictures,
20 - (b) deco&ing means for decoding the piétu.res,
(c) producing means for producing_ a plurality of and different
reproduced pictures; and | ' o
D) compos;ing means for composing the reproduéed pictufes
according to the composing information,
25 wherein the composing information includes at least
infb_rmation for blending filter,
wherein .said apparatus filters bound_ary portion of a
composed picture according to fhe information for blending filter when said
apparatus composes the reproduced pictures following the composing

30 information.



0 '(.Arrended) The picture decodi ng and corrpoéi ng apparatus of Caim 19,

wherein the conposing information further includes information of releasing
.and securing said frane nmenory, wherein said apparatus rel Emm"mmﬂtjﬂmum
said frame nmenory according to the corrposﬂ?g i nformati on.

pi cture codi ng and decodi ng system conprising: (a) picture data

transm ssion neans for (i) packetizing coded data of a plurality of and

different pictures to which at least a picture identifier is attached, and
coded conposing 10 information that is utilized to conpose the pl urality'

of and different pi o (ial by Akt [ t' ' RAX W th
each other to the rglts g@ﬁ?&dﬁé%k‘é g‘f&gﬁ% %%i%?ﬁéﬁ glg (#18{: g ggéu
packets; angdyi Hslnéransmttl ng the respective packets together with a -
~packet identif | er [Tst containi ng t he packet identifiers,

(a) receiving means for receiving coded data of a plurality of
5 and different picturés to which a picture identifier and a time identifier are
attached, and coded composing information that is utilized for composing the
pictures, |
(b) decoding means for decoding the pictuies,
(¢) producing means for producing a plurality of and different
10 reproduced pictures;
(d) coded composing informatioﬁ decoding means for decoding
Ithe coded composing information; and | |
(e) composing means for composing the reproduced pictures
according to the decoded composing informa_tidn, |
15 wherein said apparatus further comprises input means
through which the composing information is changed, said apparatus
composes the reproduced pictures following the changed composing

information.

20 18. (Amended) A picture transmitting method comprising the steps
of: . | _
‘(a) packetizing coded data of a plurality of and different
pictures having a pictufe ideﬁtiﬁer and a time identiﬁer, and coded composing
_ information that is utilized for composing the plurality of and different
25. pictures; |
(b) attaching la packet identifier to a packet of the plurality of
and different pictures, and to a packet of fhe composing information;
(¢) multiplexing the resp.ective packets having the packet
identifiers; and |

30 (d) transmitting the respective packets together with an



15 . (b) a separator for (i) selecting t he packets having the

packet identifier included in the packet identifier list; (] atin
packet data of the plurality of and different pictures and H @@% ,Hu ,J"l
t he coded conposing information, and outp@dtting 20 respect !

(c) a picture decoder for decoding coded data of the plurality of and
different pictures tapped off fromsaid separator into a reproduced
picture; (d), a frage nenory for storing.an qutput fromsaid picture 25
decoder; (dfentifig i0ﬁgta1m%s1skﬁp6ﬁ%kq§éé%@§e¥%r decodi ng the coded
conposing information tapped off from said separator and .converting the
decoded conposing information into a control signal, and outputting the

S?ﬂ? r o t)S/i gnal . nd180 (Amended) A pictide) dRcSRHRCIHA ' RmS¥RE Shfatdlfs
comprising: o :
5 (a) a separator;
(b) a picture decoder;
(c) a coded composing information decoder;
(d) a frame memory; and
(e) a composer; |
10 wherein said apparatus (i) packetizes coded data of a
plurality of and different pictures to which a picture idéntiﬁer as well as a
time identifier are attached, and coded composing informafion that is utilized
to compose the plurality an different pictures, (ii) attaches packet identifiers
different with each other to the respective packets, and multiplexes the
15  respective packets, (iii) inputs transmitted data together with packet rélated
information including the identifiers, (iv) selects the packets having the
packet identifiers included in the packet related information using said
separator, (v) transmits packet data of the plurality of and different pictures
to said picture decoder, as well as transmits packet data of the coded
20 composing information to said coded composing information decoder, (vi)
decodes the coded data of the plurality of and different pictures into a
reproduced pictﬁre using said picturé decoder, and stores the resultant
decoded data int6 said frame memory, and also decodes the coded composing
information using said_codéd composing information decoder, (vii) converts
25 the composing infofmation into a control signal using said composing
information decoder, (viii) transmits the reproduced picture stbred in said
frame memory to said composer following the control signal, and (ix) composes
the plurality of and different pictures following the control signal using said
composer. |

30



25 plctures using the reproduced picture stored in said fr a
followng the control signal. 22. (Amended) A recordi ng nedi mmq", ”MJ”"I
recording a programwith 5 which at | east one of nethods of

and 18 is executed.  23. (Added) A recordi2dg nedi um for recordi ng data
obtai ned from executing at | east one of nmethods of Caiml1, 3 and 18. 10
24. (Added) A data recordi ng medi um for recording a coded vi deo signal

obtained by coding a digit vi deo sj gnal erel ata to, be recorded
conprising: (a) a c%@eﬁgrppgdaqi)eTbscmégun%é? %vf SOBPOEHE: aPPRELMSEOf 15

b ded c f ket | ded
o or mat 1 or CIBRRD b8 Swbareih The 1 muBRENE frbhels ﬂﬁ%ﬁ iRt i mation o o
coded pi ct %e?ea&@ﬁéeatnd Sl said frame memory, wherein said apparatus releases .

- and secures said frame memory according to the composing information.

21. (Amended) A picture coding and decoding system-comprising:
(a) picturc data transmission means for
(i) packetizing coded data of a plurality of and different
pictures to which at least a picture identifier is attached, and coded composing
10 information that is utilized to compose the plurality of and different pictures;
(ii) attaching packet identifiers different with each other
to the respective packets, and multiplexes the respective packets; and
(iil) transmitting the respective packets tcgether with a
_ packet identifier list containing the packet identifiers, |
- 15 (b) a separator for .
(1) selecting the packets having the packet identifier
mcluded in the packet identifier list;
(i) separatmg packet data of the plurahty of and different
pictures and packet data of the coded composing information, and outputting
20  respective packet data
(c) a picture decoder for decoding coded data of the plurality of .
and different pictures tapped off from said separator into a reproduced
pictui'e; ‘ |
(d) a frame memory for storing an output from said picture
25 decoder;
(e) a composing information decoder for decoding the coded
composing information tapped off from said separator and converting the
decoded composing information into a control signal, and outputting the

control signal, and

30 (D a composer for composing the plurality of and different



(é- 1)' no**coded conposing infornmati on packet, wherein said coded conposi ng

i nformati on packet includes: 20 (b-) no cogﬁwnuﬂmﬂﬁ”ﬂﬂ ﬁ",

~and wherein said conposing information i n%%udes a bit str

“identify N pieces of said coded picture patkets (Nis natural runt

a bit streamthat can identily a conposition tinme of N 25 pieces of

decoded picture data decoded from sai-d coded picture packets and a

~conmposi ng sequence. '
pictures using the reproduced picture stored in said frame memory following

the control s1gna1.

22. (Amended) A récording medium for recording a program with
5 which at least one 'of methods of Claim 1, 3, 5 and 18 is executed.

23. (Added) A recording medium for recording data obtained from
executing at least one of methods of Claim 1, 3 and 18.
10 |
24. (Added) 'A data recording medium for recording a coded video -
signal obtained by coding a digital video signal,
wherein data to be recorded comprising:
(a) a coded picture packet including data of coded p_icture;'
15 (b) coded composing infqrmation packet includiﬂg coded
composing information éomposed after the coded picture data is decoded,
wherein said coded picture packet includes:
(a-1) no coded composing information packet,
_ wherein said coded. composing information packet includes:
20 | (b-1) no coded picture data, and |
wherein said composing information includes:
a bit stream that can identify N pieces of said coded picture
packets (N is natﬁral number); and
" a bit stream that _cén identify a composition time of N
25 pieces of decoded picture data decoded from said coded picture packets and a

composing sequence.
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" REPLAGEMENT SHEET

16 MAR 1999

METHOD OF ENCODING IMAGE INFORMATION, ITS ENCODER,

- ITS DECODING/ COMPOSING METHOD,
ITS DECODER/ COMPOSER AND RECORDING MEDIUM ON WHICH
THOSE METHODS ARE RECORDED

DESCRIPTION

' Technical Field

The present invention generally relates to coding and decoding video
signals, and more particularly to a method of coding plural pieces of picture
information, an encoder using the method, a method of decoding and

composing the coded plural digital picture data, an apparatus using this

method, and a medium recording these methods.

Prior Art

Data compression (=encoding) is required for efficient storing and
transmitting of a digital picture. o

Several methods of encoding are available as prior art such as “dislcrete
cosine transform” (DCT) including JPEG and MPEG, and other wave-form
encoding methods such as “sub-band”, “wavelet”, “fractal” and the like.
Further, in order to remove redundant signals between pictures, a prediction
method between pictures is employed, and then the differential signal is
encoded by waveform encoding method.

Recently, a method of coding and decoding has been employed so that a
coding efficiency can be improved as well as each object constituting a picture
can be independently coded, transmitted, and decoded at a reproduction side
that compdses the individual decoded object into a picture for displaying it.

An advantage of this method is that objects can be arbitrary combined

- and composed thanks to an individual-object-coding method, whereby moving

. bictures can be re-edited with ease. This method also can save relatively
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