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5 Technical Field The present invention relates to a nethod
of nultiplexing data for mul tiplexing and transmtting data such as
digital pictures, audio, digital data and the like, a nethod of
decodi ng for rég;odUC|ng the multiplexed data, 10 and a device for

practicing th®

T#Phods. More particularly, the present PCT{IRS7éM84 on

relates to a nethod of nultiplexing data, which processes picture

by each object,

i.e., apicture is an aggrégate of plurality of objects,

met hod of reproducing the nmultiplexed data, and a device for practicing
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PriorArt Recently, digital pictures and audio service are
comercially used in broadcasts, CATVs and the |ike thanks to
advancenent of conpression 20 technique. Regarding the transm ssion of
digital pictu o and the like, not only the co

t echni que but‘gﬁy"aﬂgﬁethod of multiplexing data . must be serlod&ﬁy
di scussed. The international standard nethod of nultiplexing
data, i.e., MPEG 2 (1S 1EC JTC1/ SC29 N801, ISO'I EC CD 13818- 1:
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descri bed hereinafter highlighting the nmultiplexing data nethod, and the
mul ti pl exed data reproduci ng apparatus with reference to the attached Figs.
Figs. 20 and 21 depict a conventional nmethod of nultiplexing data of

MPEG 2 Standgfodw g 22 is a block diagramdepicting a multipl exed-data 30
reproduci ng apparatus that decodes the nultipl exed-data t hF&AGRI7OhE4
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2 mul tipl exi ng method of MPEG 2 standard. In Fig. 22, a separator

161 " conprises a buffer 1611 and a CPU 1612. A synchroni zing controller
162, a picture decoder 163 and an audi o decoder 164 are the el enents
of the ‘ﬁr odum ng apparatus. Fig. 23 is a flowhart depifilged@4ad
operation of t QYIS Py 1612 of the separator 161. An operation

of the conventlonal met hod of nultiplexing data and the
mul ti pl exed-data reproduci ng apparatus according to MPEG 2 standard is
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herei nafter descri bed. Picture data and audio data are
conpressed into PES packet, nanely, 10 in the case of picture data, each
"frame" that is a certain nunber of sanples is conpressed, then one
frame or a plural frames bundled fornms a packet called as "PES
packet." In MRIMAYE of audio data, a certain number of sarffEFITA4

MPEG st andard, the sanple of audio data is also called "frame"), for

I nstance, "1024" is conpressed and tW®en forns a PES packet sane as the
case of picture 15 data. Fig. 21 outlines a format of the PES
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contains picture data, audio data or other data; 20 Ti me

I nformat'ion for synchroni zed reproduction pictures with audio

the resul tant dat a; DTS (decoding tine stanp, decode tine

PTS (presentation tine stanp, pr ' tinme
infornation).vw)ym“*ﬁe PES packet is divided into a plural $%9§Q@ﬁ@@§

TS packet conprises 25 188 bytes) before heing transmtted.
Fig. 20 outlines a format of the TS packet. The TS packet is headed by
PI D (packet identification) that is a proper nunber (packet No.) of each

i nformati on);

(each

PES packetg) sy B aew, BES packet has the sane PID. The TS packet sends
a header followed by data as shown in E&g. 20(b%. The PID of TS packet
i s sent BIRRBRERHOBE | OXKBOEEBICBII32EHEIELLET —
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30 as a part of the header as shown in Fig. 20(c).
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In the data area of TS packet, PSI (program specific information) can be
sent in addition to PES packet as shown in Fig. 20. PSI includes

i nformati on about selecting a program Fig. 20(d) depicts a structure
of program Fanesi ation table (PAT), which is one of PSI

20(e) depict Swg strggture 5 of program nmap table (PM). mﬁ?ﬂmﬂsﬁ’

PAT is assigned PID=0, where a PID of PMI tjhat contains program No
and its content is described. Respective PI'Ds of a program No. indicating
a program No. to be transmitted, picture data PES packet, audio data PES

packet and dat ayRES, pagget B, B0al e iw PYE3 ThosTRMI IS S5 10 exed 10
and transmtted. Fig. 22 depicts an exanple of a conventi onal
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reproduci.ng apparatus which receives and reproduces the data nulti pl exed

t hrough t he above net hod. The mul ti pl exed data received by the
conventional apparatus is firstly 15 stored in the buffer 1611. The CPU
1612 operates _following the flowhart shown in Fig. 23. First, search
a PAT of PIDVWOPH4P transnitted data (step 171.) TheRCT/RIFAOMB4 t he
PAT, search a PID of PMI of a desired program No. set from outside
(step 172.) Next, pick out a packet havingOthe PMI's PID obt ai ned from
t he PAT out of the nultiplexed data (step 173.) 20 After this
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data (steps 175 and 176). PID is not described in PAT, and the
tabl e of PAT does not contain both 25 of a program No. and PI D of PES, but
the tabl es of PAT and PMI are used because it is necessary to avoid a

| ong size table mh%n a nmultiple prograns are mul ti pl exed, This
structure can de3P74P™h a partial change of a programwi th  FCTEIYR4E4,q
flexible by altering a content of PMI. The picture packet and

audi o packet out of TS packets are sent 30 Pespectively to the decoders
163 and 164. The synchronizing controller 162
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4 pi cks.out time information such as nmultiplexed PTS, DTS and the
li ke from PES packét, and controls a timng of synchronizing
reproduction by the decoder. The decoders 163 and 164 reproduce
pictures in step with synchroni zation with audi o data, as well as
di splay the r H44¥S pi ct ures. PCT/IPY7/01484
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5 ~ The above structure, however, produces the follow ng various

pr obl ens. In picture encoding, independent object is coded, i.e., each
conponent t hat constitutes a picture, e.g., a background, a person,
and a noving b ' i ndi vidual ly coded. This object coding method
now dr aws atte(r}?éi‘g#‘ﬁsasi nce t he obj ect coding encodes i nd?%"ﬂ'ﬁ‘é(?“!fody,
‘an editing such as replacing or 10 rennvinq a specific body can be done
“wWith ease, also a specific itemcan be dear ched easily. The
conventional nultiplexing nmethod, however, handles only a concept of

“frame”, and thus | hewell ROt uee wht " 50 ] i
Anot her net hod tgs g%/%f?;gg&t‘hlﬂgﬁd?égggé’nf age \é\%ngt%%g?ggﬁ?sédf %%t"?%&% o]

15 say, the prigj-g,is extended, and a picture is taken to be a group of
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instead of a frame, and a PES packet is formed to an individual object. In
ot her words, a nethod that assigns other PIDs to each object can be

st udi ed. However, when a | arge nunber of objects constituting a
picture are required this method nust enploy a conplicated

mul ti pl exi ng WOIHMI%s that can deal 20 with increased ki ndECERPYIALSeL s,
Furt her, when an individual object is encoded, objects nust be
somet i mes over | apped and di spl ayed; howevel, the conventi onal rmethod
only has a synchroni zing function using a tinme base, but cannot assign

a display locatigy | 0ay Pi SR S A0 ¥E1 4o & 80 1. Bl P ? mpwrd g the
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The present invention addresses the above problens and ains to provi de
a method of mnultiplexing data and a nultipl exed data reproducing
apparatus that overcone the above probl ens. A et hod of

mul ti pl exi ng d@ba,.”mg?gesses digital data on an individual 306’(:2@%9%&54896186’
0 ] :

and has a technique set a hierarchical structure in the o
' 15
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5 More specifically, the nmethod nmultiplexes digital data "pl" and
"dl" into a first object data "ol". Further, nmake a digital data "p2"
as a second object data "02". The first and second object data "ol"
and "02" are treated as an i ndi vi dual object, and these two data are
further multi BY®X&ESwhereby an 5 upper class third object RSB | g
obt ai ned. The data can be processed ug%ng either this third object

data in the upper class or the first and second obj ect data in the
| ower cl ass.
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Anot her structure is available, i.e., multiplex digital data "pl" and "dl1"
to produce the first object data "ol". This first object data "ol" is
packetized 10 into a first packet data "opl". The second digital data "d2"
Is made into th&, 9,”‘495%econd obj ect data "02", which is packetized into a
second packet dACA MEED" Then these packet data are fur EREFF97/01484

mul tiplexed to produce a third packet data "op3". A packet No. that
identifies each packet is given to the packe‘c7 dat a "opl" and "op2"
respectively, whereby an individual object is assigned a packet 15 No.
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Further, the dataf as “an upper “class ta that I ntegrates
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and processes as well as nultiplexes picture data on each object base into
20 nmultiplexed data, where a nmethod proposed by the present invention

conprises the steps of: (a) dividing a picture into plural master objects
and identifyi t hensel ves as naster objects; (b) dividing the
identified ma té?“ﬂﬁfect into further small sl ave obj e PCIIRITD1484

I dentifying thensel ves as sl ave objects, thereby dividing the 25 naster

obj ect into plural hierarchical classes; 18 (c) packetizing the
identified nmaster object and/or the slave object into a packet, and

of “hier archi o Bo1 80 A7 B AAHFH BOCR 2 2 v R 7 - O R PIBOBRS C° 2
dat a. H3.
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30 . The, present invention also provides a nmethod of reproducing the
dat a 6
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mul ti pl exed t hrough the above nethod, and a nultipl exed data reproducing

appar atus using the method thereof. Si nce a packet nunber is
assigned to respective objects, data can be processed on an individual
obj ect base w&égﬂg £ Therefore, a target object 5 can be easily picked
out, reproduced, "of edited. At the sanme tine, data quaRETARPTRHES he
reduced thanks to hierarchical division. master object in an upper
class and a slave object in a |ower class Tan be separately processed

upon request. Further, tine data of starting a reproduction and
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processing efficiency can be inproved. Brief Description of the

Drawi ngs 15 Fig. 1 is a block diagramof a data nultipl exing
apparatus used in a first exenplary enbodi mrent of the present

i nventi on. Fig.2 is an explanatory chart of the d

mul ti pl exi ng aBﬁEPQ#EE used in the first exenplary enbog%ﬁgﬁ?m%?“the
present invention. Fig. 3 is an gxplanatory chart depicting a
structure of data multiplexed 20 in the first exenplary enbodi nent of the

present invention. Fig. 3(a) shows a packet structure, and Fig.3(b)
shows a PAT strugtirpigs Fo4 HABEMCRU 101 208 FeRF 70 —-F

vy—t+TCH5. NLISIKRLEBRBF -7y, B T4 4
F-REEBHIREDRTLB LTS,
H19TWHETR1I8ORBF—7AbF 7V bOBE
5 BEEBLIUAFo b IDEBFRAL. a-YolEREIE. BER
ATz I P REBSTEAS R IDEHE. RRY —LhBHE
3. H18K&hE. H170F7Vz) bRBF—~T LS
2. HB3ATCzI MV EBETICREOA Yy P EHBTHIZR
b3, FzE, AMNY—-Aid=20F7P /b (BEYEK
10 HFEICHEY) 28593868 A5y M id=2 REFA v |k idh
B id=2 ¥ 4 MPHNTE, ALY —LtARD id=2, 4DAFv %
MBEL, Fa—¥KES, Thbb. A7V =7 L ORREERT
HELisd.
H18TCHHEHOED., APY —4id. B, FOL VYT v IR,
5 RArob IDEF—ZTALTEBLELTIWEIRRAKESZ O TR
. EBEEE. YE#HCKHELT. BEREAMEDONZIBBOEE O A
TS, 2hBbONL oh. AXEH. FOA VT I ADHB W IHH,
FORyy N IDEEBTHTHS.
Th. BBF—7LNOEREBLAyy NCEET3 L LR,
20 FOAINLF—IO~vFO—WBeLTEETSI . BBF—TILOH
PREBMOFCANLTF—-F L. HORry b HI3VWRERAFETH
ZhEFBrOEEARBREIORS.,
LB.BSOEBOEBTR. FUINLT— 2L 8BLT I8, 1
VI I AR ETRLELER, FOMBOFER.AZIET 4%
25 HOF—L2TCERBZ . HEI3CBMBTRRZETF-FOBIcY—h %A
3L . Ayyv rOBR . BEAHNTEZIHOFELA V3
BN BEETERTH S,



PMI structure, Fig. 4 is a flowhart depicting an operation of a

CPU 46 disposed in a mul tiplexer 4 used in the first exenplary

enbodi ment of the present 25 invention. Fig. 5is a flowhart
depicting an gperation of a CPU 14 disposed in a mul tiplexer 1 used in
the first exeM@2#»&nbodi ment of the present i nvent i oPCT/IP97/01484

Fig. 6 is a flowhart depicting an operatign of a CPU 38 disposed in a 30
mul tiplexer 6 used in the first exenplary &bodi ment of the pr esent
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7 i nventi on.

Fig. 7 is an expl anatbry chart depicting

data nul'tiplexed in a second exenpl ary enbodi nent of the present
invention. Fig. 7(a) shows an output
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of a mul tipl exer,

Fig. 7(b) shows a packet structure collecting the sane

PID, 5 Fig. 7(c) shows a PAT structure, Fig. 7(d) shows an exanple of a
PMT structure and Fig. 7(e) shows an exanple of PMI of a finer object.
Fig. 8 is a flowhart depicting an operation of a CPU 14 disposed in a

mul tipl exer ™VQS¥HISH t he second exenpl ary enbodi ment of t hWBECHIFAYRY4

I nvention. 10
38 disposed in a
of the present
dat a reproduci ng
present invention
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9.

Fig. 9 is a flowhart depicting an operation of a CPU
nul tipl exer 6 used i¥ the third exenplary embodi nent

i nventi on. Fig. 10 is a block diagramof a
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15 . Fig. 11 is a flowhart depicting an operation of a CPU 1012

di sposed’in ° a data inverse-nultiplexing section 101 used in the third
exenpl ary enbodi ment of the present invention. Fig. 12(a)
is a flowchart Lellng an operation of a CPU 1041 of a r
104 used in the‘qtsﬁjlnga sgxerrpl ary enbodi nent of the present 20 P‘ﬁﬁ%&'ﬂ‘hﬁ
Fig. 12(b) details an error process section of this flowchart.

Fig. 13 is a flowhart depicting an operatic?ﬁ of the CPU 1041 of the
controller 104 used in a fourth exenplary enbodi nent of the present

I nventi on. E g pldds di g8 5 t | gliexi
apparatus used in aZS/ ?i?#hixe%ppg%liéﬁbg%f%nﬁé?c?%elagfmes?n!tal%/Qgr
i nventi on. s RhELRAT Y FF—Ropl #{EEL MR v b T — % opl
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Fig. 15 is an explanatory chart depicting a structure of data

mul ti pl exed

in the fifth exenplary enbodi nent of the present invention.

Fig. 15(a) shows an output of an data nultiplexer. Fig. 15(b) shows a
packet structure. 30 Fig. 16 is a flowhart depicting an
operation of W X556 di sposed in a PCT/JP97/01484
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8 ~data nmultiplexer 2 used in the fifth exenplary enbodi rent of the
pr esent I nventi on. Fig. 17 is a flowhart depicting an
operation of a CPU 38 disposed in a data nultiplexer 3 used in the

fifth exenpl ar j rent of the present 5 invention. Fig. 18
is a hi erarchi%glgg't?"g% e used in the fifth exenplary enbodi rreﬁFTm”’““g‘f t he

present invention.
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Fig. 19 i.s a flowhart depicting an operation of a CPU 1012 di sposed in

a data reproduci ng apparatus 101. 10 Fig. 20 is explanatory charts
of a conventional nethod of multiplexing data according to MPEG 2

standard. Fig. 20(a) shows a structure of mul ti pl exed data, Fig. 20(b)
shows a TS pW¥REV48¥5 ucture, Fig. 20(c) shows a : headerl’g'f’?”l?é’?lfg’e, Fi g.

20(d) shows a PAT structure and Fig. 20(e) shows a PMI structure, 15
Fig. 21 depicts the conventional nethod of Bul ti pl exi ng data accordi ng
to MPEG 2 standard. Fig. 21(a) shows a PES packet, and Fig. 21(b) shows a
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repr oduci.ng apparatus. 20 Fig. 23 is a flowhart depicting an

operation of a CPU 1312 disposed in the conventional nultipl exed-data
repr oduci ng appar at us. Det ai | ed Description of the Exenplary

Enbodi ment s | ary Enbodi ment 1) 25 A met hod o 1{}#!9; xi ng
data in the fir? %4 | ary enbodi nent is descri bed herelltna e’lrn%vﬁeth

Fig. 1 is a block diagram of
rst exenpl ary enbodi nent of

reference to the attached draw ngs. 29
a data multiplexing apparatus used in a fi
the present invention. In Fig. 1, a first data
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mul tiplexer 1 conprises buffers 11, 12, a selector 13 and a CPU 14. Second,
30 third and fourth data nultiplexers 2, 3 and 4 conprise the sane

el enents as 9
WO 97/44955 '
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the first data nmultiplexer 1. Fig. 2 depicts how to nultiplex data.
Fig. 3 depicts a structure of nultiplexed data. Fig. 4 is a flowchart

depi cting an operation of a CPU 48 disposed in a nmultiplexer 4. Fig. 5
is a flowchart picting an operation of a CPU 14 di spo |
mul ti pl exer 1.wf3i96'fmgsei s ab5 flowhart depicting an operati gﬁg"c'#gq'g U 38
di sposed in a nultiplexer 6. The nmethod of nultiplexing data in
the data mnultipl exi ng appar at us const2flitt ed as above is now detail ed
with reference to Figs. 1 to 6. ' In an obj ect coding nethod, an
I ndi vi dual object is coded as shown in Fig. 2, which iflicates a
pi cture 225 one of a series of picture data com ng 10 w@yﬁﬁéudio dat a.
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The picture 225 conprises a background 226, a novi ng body 227 that

noves in the background, audio data 228 of the background. Further, the
novi ng body 227 conprises, a first wheel 2271, a second wheel 2272, a body
2273, and audi 274. \When a large nountain exists in the b round
.15 226, or a 3@8?&%*%n the picture 225, the nountain or the E%Vgﬁﬁg‘ahich
~are not shown in the Fig. 2, can be designated as an object even they

are not novi ng. In other words, the 34y how to define an object
depends on a purpose of a pi cture processing. When t he
pi cture taken apart into objects as above is conpressed for 20 coding,
each mninumunit of the objects, i.e., 226, 2271, 2272, 2273, 2274,

and 228, is conpressedf—Next, epch of the conpressed objects is nultiplexed
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by the data nultiplexer showed in Fig. 1. First, the objects
2271, 2272 and 2273 constituting the noving body 227 are conpressed.
The conpressed above objects are handled as Video 41, 25 Video 42 and

Video 43 (PES s d nmultiplexed by the nultiplexer 4 f ol | owi ng
the flowchart s ﬁ%“fﬁpfig. 4. In other words, picture data afETHEY(1484

into the buffers, and an "id" is added to each header of the picture data

for easy recognition, then the indivi object is nultiplexed and
t apped of f. Second, an output fromthe nultiplexer 4 and Audio
1 (corresponding tos30 jthe object 2274) are multiplexed by the nultiplexer
1 fol l owing the flohehaék 5
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10 - shown in Fig. 5. Wen picture data and audi o data are
mul ti pl exed, both the data nust be synchroni zed and reproduced. The
time information such as PTS, DTS, etc. necessary for synchronization

and reproduction,d s, thils added PCT/IPOT/01484
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to each data. Further,
then 5
mul ti pl exed picture
obj ect s,

mul tipl exed by the multipl exer
mul ti plexer 3 nmultiplexes the outputs fraptrhe nmultipl exers 1, 2,
t hat corresponds to the background (object 226),
corresponds to audi o of the background (object 228),

out puts the packet.
the nmultipl exer 3.

headers for
the data are multi pl exed.

is treated as one

In this case,

pi cture dat a.
and ot her obj ¥P3"43¥ previously described not shown

2 sane as the multipl exer

i dentifying audio or video are added,
an out put of the
fromthe nmultiplexer 4, which conprises snaller

Tihiniglngs*?/gx,

1 did. 10 The

and Audi o 32 that

to forma packet,
1:- Fig. 6 shows an operation of the CPU 38 in
i §. s,
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15 the.outputs fromthe nmultiplexers 1 and 2 are fed into buffers on steps
61 and 64 to form packets. At the sane tine, different PIDs are added
on steps 63 and 66. In other words, the object relative to the noving

body 227 has jfferent PID fromthat of the object re ive to the
per son. awowmg% and DTS are added to Video 31 and Audk%b?f?’"’e h

corresponding 20 to the object relative to the background and the object
relative to the background audi o redg#&&tively, and then they are

mul ti pl exed, and forned ' ngo packets. Then, PIDs different fromthe
out puts of the nultipl exer “ﬂ and 2 are added. Next, PAT
and PMI that indicate relations between contents of packets 25 and PIDs

are produced. The foll ow ng | ti gl exed every given
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time and the outputs of the nultiplexer 3 are obtained: packets of PAT, PMr
and an output of the nultiplexer 1, packets of the outputs of the
mul ti pl exer 2, and a packet of nultiplexed Video 31 and Audi o 32.

As the above description proves, PIDs are provided to each Lcal 30
obj ect such agvoaﬁ{ﬁ?%%kgrqund, a noving bod%/%nd a person, th&%@?&@é‘\'}’?ng
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mul tiple PIDs which should have been provided if nultiple objects had

exi sted’

in one article.
and

mast er obj ect,
constituting the article are provided

shown in Fig. Y@&¥4498ne picture conprising 5

and PMTI, thereby identifying a PID of an %98y ect
PMI. As a result,
pi cked out or replaced e

a spec

upon request,

g TR

ect

I n other words,

a PIDis provided to each

conponents (sl ave objects)
with PIDs as | owe

obj ect s

in a multiplexed

S coﬁ?ﬁ@#ﬁ@%g%yAEAT

based on t he PAT and

packet can be
th other objects by desig“%%ing
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the PI D of one object. 10 (Exenpl ary Enbodi nent 2) A et hod
of nmultiplexing data in the second exenplary enbodi nent is descri bed
hereinafter with reference to the attached draw ngs. Fig. 7 is
an expl anat or hart depicting data nultiplexed in a second | ary
enbodi nent of XY‘ig‘ﬁﬁ sent invention. Fig. 8 is a flowhart 1%“"3’3%?(‘2%?”9 an
operation of a CPU 14 disposed in a nul t1}ftéxe r 1. Fig. 9is a

fl omchart depicting an operation of a CPU 38 disposed in a nultiplexer 6.
The mul ti pl exer shown in Fg—1-is Hlized yd,he second exenpl ary
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enbodi nent; however, the nethod differs fromthat in the first exenplary
enbodi nent. The operation of the nultiplexer 4 is the sane that used in the
20 first exenplary enbodinment. A difference between the first and the

second enbodi nents is found in multiplexing packets of i ﬂﬂ a and
pi cture data. WO?4453 (he first exenplary enbodinent, they are nulti pl exed
in a PES |evel, for exanpl e, Audi o¥®A7that is not in a packet form
however, in this second exenpl ary enbodi nent, both are handled in
packet forms. 25 First, as showmn in Fig. 8, synchronizing tine

i nformati on PTS and DTS are added to the outputs (objects 2271, 2272
and 2273) fromthe multipl exer 4, then the resultant objects are
packeti zed into packets, and Pl Ds are added. These PIDs are not the

PIDs of the outpulg'quglthe final nmultiplexer, but
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they are sub-PIDs for identifying the objects. Audio 1 is forned into a

packet 30 following the sanme procedure. Further in the nultiplexer 1, PAT
and PMI 12

WO 97/44955 PCT/IP97/01484
12717

F'ﬂ /4

25
s 43
Video2! o-H—f_?fEZl-m b 34 _4
Y
Video22 1\ 5 " ®
of A A ‘ v >
A tieed- st |2
7 .
ST
Video31
Video32 ——-—-r _H
k '
N
N\, Nag
F’j /5
' 1r9h ' - 1849k
(8) D=k - ID=m

(b) 457 99 2=ki 497 992k2 | e {5799 2=mi




are produced fromthe sub-PlDs which have been added to the picture data
and audi o data, and the packets are nultiplexed before being tapped off.
Second, following the flowhart in Fig. 9, the nultiplexer 3 inputs the
out put packets of the multiplexers 1 and 2, then different PIDs are added
to 5 the out pu‘F99f’ﬁ‘3§5eby i dentifying respective objects (st epCHIPIV0R4p

913.) The pi cture objects Video 31 ang ,Audi o 32 belonging to the
background are packetized i nto packet /Mrough t he sane net hod that
used in the nultipl exer 1; however, because their hierarchical classes
rises one step up, PIDs instead of Sub-PIDs are added (step 92 through
step.934.) During theyeutp Bting of 10 rrulti}ple ;75 T—ami—2—tte Syps Pl Ds
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upon request.so that no duplication in the nultiplexers 1 and 2 occurs.
Further, these PATs are utilized to produce the output, i.e., PAT and PMI
fromthe nmultiplexer 3, and together with data, these outputs are

packeti zed i nt o _packets and tapped off. 15 ' Bef o ket s
are nultlplexe&' géﬁﬁppacket Is given a priority or der FﬁTéﬁﬁﬂﬁ

shown in Fig. 9. The respective priority orders are assigned to the
i ndi vi dual object. For exanple, the inportid#t7 object 1 is given a
hi gher priority order and t he background that may be lost is given a | ower

priority order s exenpl ary enbodi nent, the nultiplexer 1 is given
the 20 highes ty order, then the multiplexer 2 are given the second
hi ghest ord V'deo 31 is the third and Audio 32 is the fourth
priority order. ks — - = : : -
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priority order systemcan identify which object nust be protected firstly
when errors occur in the transm ssion |ine. Fig. 7(a) is an
out put exanple of the multiplexer 3. Fig. 7(b) is a 25 packet exanpl e when
t he packets w tg, tg'),e géralrre PID are coll ected, which exanpl e corresponds
to the output s 2T the mul tiplex 3 from which the pREKMIGOB4

Vi deo 31 and Audi o 32 have been deducted. Fig. 7(c) is an output

exanpl e PAT of the nultiplexer 3. 15/1Mhat differs in Fig. 7(d) from
the prior art is that the PID of PMI of the 30 object 1 is included

besi des the PIDs. of PES of picture and audio data. Fig.
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I's an exanple of PMI of the object 1. Wen the object 1 is

13 . 7(e)
divided into further smaller objets, PID of PMI of an object 11 are
descri bed as shown in Fig. 7(e). In this second exenpl ary enbodi nent,
when PAT of th%o%%}ﬁ,%g 3 PCT/IPI01484
16/17
F‘j 22 -
162
—p Bl
1612 T #e
™~ /163
CPU —
1611 Il
N t ' 0+ Fo—4 -
—p 1977 Lo —y
| A—TAF
N P Fa—y >
161

164

PMT A B LY
— L DPIDRE

SBEUTEIPDD/ryrE | —175
ZERNY—LMSHhH

RN —LNo OB, BB . TSR
m—'mm-;—':'?'—aﬁzgp” T 178




and PMIs of .each object are analyzed, PID and Sub-PID are identified, the 5
added PATs in the nultiplexer 1 and 2 are thus not needed any nore in the
mul ti pl exer 3. Those added PATs are therefore del eted. Accordi ng
to this second exenplary enbodi nent, the sanme effect as the first
exenpl ary enbodV@a8H#s2%an be expected, and further, smaller obpEuIPeTaIss

be formed i nto packets, which nmakes it eas¥ﬂ@z feed the data into the 10
transm ssion |line. Because the PIDis searc by a nultiplex pointer of
PMI, one object is handled by the correspondi ng one PID, whereby the

?Egeghéve desgﬁsSpgﬁﬁf8§§§§ﬁ$§§%f%ﬂﬁg hgrggggsngig 2§;:L§éd, i.e., oneIn
for PID and Sub-PID, gng agle;e_otﬁhgﬁmgfpbj ects; however, the present
i nvention 2 20T 5 SR
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15" is not Iinited to this exanple, but mul tiple classes can be applied to,
e.qg., PID " Sub-PI D, Sub-sub-PID;........, and whereby a nultiplex can
be practiced with t he same -operation as this second exenpl ary

erbodi nent . In this enbodinment,ja PID of a PMI is described in
PAT, and further, a PID of a PMI.of other object is described in the
PMI; however, the table 20 packet is not limted to this format only. For

i nstance, when PIDs of PMI of each object can be directly described

i nto PAT, tRCTEARITOX484 can be obtai ned prOV|ded a nunmber of objects

1. I Enb
'S S ma . l()ata ul%lrp exmgci\llegl?g(i l\%ethod and Devme for Reproducing
Multiplexed Data, and Recordmg Medium Containing
the Data Multiplexed by said Method

Technical Field |
The present in{rention relates to a method of multiplexing data for
multiplexing and transmitting data such as digital picturee audio, digital
~ data and the like, a method of decoding for reproducmg the mu1t1p1exed data,
10 and a device for practicing these methods. More partlcularly, the present
invention relates to a method of multiplexing data, which processes picture
data by each object, ie., a pieture is an aggregate' of plurality of objects, a
' .method of reproducing the multiplexed data, and a device for prac‘:ticingr these
methods. These methods and the device contributes to reduce data quantity

15 and increase an efﬁciency of data processing.

Prior Art _
Recently, digital pictures and audio service are commercially used in
bro‘adcasts," CATVs and the like. thanks to.advancement of 'compression .
20 technique. Regarding .the transmission of digital pictures, audio and the like,
not enly the compression technique bu_t also a method of mu_ltiplexing data
must be senously discussed. |
The 1nternat10na1 standard method of multiplexing data, i.e., MPEG 2
(ISO/IEC_JTCI/SC29 N801, ISO/IEC CD 13818-1: Information technology-
25 Genei'ic coding of moving pictures and associated audio: Systems, 1994.11) is
described hereinafter high]ighting the multiplexing data method, and the
multiplexed data reproducmg apparatus with reference to the attached Figs.
Figs. 20 and 21 depict a conventional method of mult1p1exmg data of
MPEG 2 standard. Fig 22'is a block diagram deplctmg a mu1t1p1exed-data
30 reproducing apparatus that decodes the multiplexed-data through the



225 The third exenpl ary enbodi nent is described herei naf'ter W th

reference to the attached draw ngs. Fig. 10 is a bl ock diagram
of a data reproducing apparatus, which . reproduces multipl exed data,
used in a third exenplary enbodi ment of th? present i nvention.” The
apparatus conprises: a data inverse nultiplexing 3 section 101, a .

controller 104, a picture decoder 105, and an audlo decoder 106. -

multipléexing method of .MPEG 2 standard. In Fig. 22, a separator 161
comprises a buffer 1611 and a CPU .1612. A synchronizing cor_1tr011er 162, a
piCtui‘e decoder 163 and an audio decoder 164. are the elements of the
reﬁroducing apparatus. Fig. 28 is a flowchart depicting an operation of the
5 CPU 1612 of the separator 161. |
| An operation of the conventional method of multiplexing data and the
‘multiplexed-data reproducing apparatus .accor(.iir_lg to MPEG 2 standard is
hereinafter described. | |
| Picture data and audio data are'compressed into PES packet, namely, -
10  in the case o_f‘pictﬁre data, each"'frame" thatisa cértain number of samples is
compressed, then one fra_mé or a plural frames bundled forms a ﬁacket called .
as "PES packet." In the case of audio data, a certain number of samples .(in
MPEG standard, _the sample of audio data is also called "frame"), for instance,
_ "1024" is compressed and then fdrr_ns a PES packet same as the case of picture
‘15 data. | |
Fig. 21 outlines a format of thé PES packet. The PES packet is headed
by a headei', which includes the following information: |
Streém ID: identify whether the data area fbllowing the header
contains picture data,. audio data or other dafa;
20 Time information for synchronized reproduction pictures with audio
data and the resultant daté.; | .
- DTS (decoding time stamp, decode time information);
PTS (presentation t1me stamp, presentatmn time mformatlon)
" The PES packet is divided mto a plural TS packets (each TS packet comprlses
25 188 bytes) before being transmitted. -
' Fig. 20 outlines a format of the TS packet. The TS packet is headed by
PID (packet identification) that is a proper number (packet No.) of each PES
packet. The same PES packet _has the same PID. The TS packet sends a
header followed by data as shown in Fig. 20(b). The PID of TS packet is sent
30 as a part of the header as shdv_vn in Fig. 20(&).



- 14 - Fig. 11 is a flowhart depicting an operation of a CPU 1012
di sposed in a data inverse-nultiplexing section 101. Fig. 12 is a
fl owchart depicting an operation of a CPU 1041 di sposed in the
control l er 104. The nul ti pl exed dat agused i n the second exenpl ary
enbodinment is fed into the inverse 5 nultiplexing section 101 via a
storing nedia 102 or a transm ssion |line 103. The i nverse

nul tiplexing section 101, first, detects PAT and PMI, and
In the data area of TS packet, PSI (program specific mformatlon) canbe -

sent 1n.add1t10n to PES packet as shown in Fig. 20. PSI includes information

about selecting a program. . Fig. 20(d) depicts a structure of program

association table (PAT), WMch is one of PSI, and Fig. 20(e) aepicts a structure
5 of program map table (PMT). | o

The PAT is assigned PID—O where a PID of PMT that contains program

No. and its content is described. Respective PIDs of a program No. indicating

‘a program No. to be transmitted, picture data PES packet, audio data PES

packet and data PES packet are mcluded in PMT. This PMT is multlplexed
10 and transmitted. '

Fig. 22 depicts an example of a conventmnal multiplexed-data
reproducing apparatus which receives and reproduces the data multiplexed
through the above method. | |

The multiplexed data recelved by the conventmnal apparatus is firstly |

15 stored in the buffer 1611. The CPU 1612 operates following the flowchart
 shown in Fig. 23. First, search a PAT_ of PID=0 in the transmitted data (step
171.) Thén, out of the PAT, search a PID of PMT of a desired pljog'ram.Nd. set
from outside (step 172.) Next, pick out a packet having the PMT's PID
_ obtained from the PAT out of the multiplexed data (step 173.)

20 - After this pick-out, PIDs of picture data PES, aﬁdio’ data PES and data
| PES packet are stored (step 174.) -Finally, pick out a necessary TS packet for
reproducmg the program by 1dent1fymg a TS packet's PID out of the received

data (steps 175 and 17 6) '

PID is not described in PAT, and the table of PAT does not éontain both

256  of a program No. and PID of PES, but the tables of PAT and PMT are 'uséd'
| becailse it is necessary to avoid a long size table when a multiple programs are
multipiexed. This structure éan deal with a'par_ti"al change of a program with

ease and flexible by altering a content of PMT.

The picture packet and audio packet out of TS packets are sent

80 respectively to the decoders 163 and 164. The synchronizing controller 162



~déterm nes a PID of a desirable program Wen a PMI includes a PID of a

PMI' of another object, the section 101 detects the PMI again, and

‘det erm nes . necessary PID fromthe detected PMI. This process (step 111
through step 10 114) is repeated to deterdine the PIDs of picture, audio
and data necessary for reproduci ng the program ' When t he
PMI includes a PID of a PMI of  another object, a specific PNW of

anot her object_ nust be detected fromthe packet, therefore, ui res

sone time t@%ﬁmmednﬁm@f’h spgh last mwtiploxed PTR, DrTe%andJ&x e froms

is gne.of i,deas,that .t he nul

Sequent al | yPEShBacket s Sonbtols s 3G S RbroRizing rwgﬂévﬁégéﬁmethe |
procedur e (Shgned15 B¢ dethierd MPod™ dhd S1EERETbAGS: RBHRECH PARECtwith

| synchronizatioh with aﬁdi_o data, as well as display the resulted pictures.

5 The above sfrucfure, however, produces the following various problems.

-~ In pidture encoding, independent object is codéd, L.e., each component that
const;itutes.a picture, e.g., a background, a person, and a moving body, is
individually coded. This object coding method now draws attention. Since.
the object coding encodes individual body, an editing such as replacing or

10 removing a specific body can be done with éase, also a sp'eciﬁc item can be

. searched eésily.

The conventional multiplexing method, however, handles only a cdncept
of "frame”, and thus it cannot handle a pictﬁre with a concept of "object".
Another method to overcome this disadvantage can be discussed. That is to

15 say, the prior art is éxtended, and a picture is taken to be a group of objects
instead of a frame, and a PES packet is formed to an individual object. In
other words, a method that assigns other PIDs to each 'object can be studied.
Hdweve‘r, when a large number of objects constitutihg a picture are requiréd,
"this method must employ a complicated multiplexing apparatus that can deal

20 with increased kinds of packets. Further, when ‘an 'individual' object is

: ericoded, objects must be sometimes overlapped and displayed; however, the

. conventional method only has a synchioriizing function _using a time bééé, but

cannot assign a display location in a picture to a receiver side.

25  Disclosure of the Invenﬁ_on. _ o
The present"invention addresses the above problems aﬁd aims to
provide a method of multiplexing data and a multiplexéd data i'eproducing'
- apparatus that overconie the abové problems. . -
" A method of multiplexing data processes digital data on an individual

30 object base, and has a technique to set a hierarchical structure in the object.



- picked out fromrespective streams. Then, the data is ‘transmtted to the
controller 104, also the picture. and audio are transmtted into respective

20 decoders 105 and 106 (step 117. ) _ The controller -104 operates
as follows [refer to Fig. 12(a)]. First, Bnput headers of each object,
at the sane tine, input error flags produced during the ‘transm ssi on
or storing. An error flag remnds the receiver of an error t hen t he

receiver starts with the error_process (step 123)

The error Mereespecificaliygthe method .nhulm ﬁéeepdgltalgate "Pla wael "3hnmép adirstn

tplhgt ure. obe%%E tht & inohﬁllggl bf gﬁl (&g&%éﬁg ode?r.. S&F?%‘l’ oﬂf%g’}%‘%%t ure
obj ect canahg. " SPhefifbt and g\&,éo%daoﬁféze @a! S51" 3hd! "20ARk UreHA U En |

tr anspar ent art iC e case
individual object, and these two data are further mult1p1exed whereby an

5 upper class third obJect data "03" is obtained. The data can be processed
using either this third object data in the upper class or the first and second
object data in the lower class. |

Another structure 18 ava11able, le., mult1plex digital data "p1" and “d1"
to produce the first object data "ol1". This first object data "01" is packetized
- 10 into a first packet data "-hp_l"._ _The second digital data "d2" is made into the '
| second object data "02", which is packetized into a second packet data "op2". |
| Then these packet data are further multiplexed to produce a third packet.data
"op3". A packet No. that identifies each packet is given to the packet data -
| "opl" and "op2" respectively, whereby an individual object is assigned a packet
15 No. Data can be thus processed w1th ease on individual object base.
Further, the data can be processed as an upper class data that integrates the
first and second objects into the third packet data "op3".
The present invention treats a picture-as an aggregate of plural objects;
and processes as Well as multiplexes picture data on each object base into
: 20 rnultiplexed data, where a method proposed by the present lnven_tion
comprises the steps of: (a)' dividing a picture into plural master ohjects'
and identifying themselves as master ohjects; .
() dividiug the identiﬁed master object into further small slave
| objects and 1dent1fy1ng themselves as slave objects, thereby d1v1d1ng the
25 master object into plural hierarchical classes, . _ |
(c) packetizing the identified -master object and/or the slave object into
a packet and assigning a packet No. to each packet; and '
(d) adding the data of h1erarch1cal classes as h1erarch1cal information
to the multiplexed data. | |

30 The present invention also provides a method of reproducing the data



.of an audi o object, it can be replaced with a given background nusic. 30
The error process can be interpolated instead of being replaced. For a
15 : .

6

'multiplexed through the above method, and a multiplexed data reproducing-
apparatus using the method thereof.
. Since a packet number is assigned to respective objects, data can be
processed on an fndividual object base with ease. Therefore, a target object
5 can be easily bicked out, reproduced, or edited. At the same time, data
quantity can be reduced thanks to hierarchical division. A master object in
an upper class and a slave object in a lower class can be sepafately processed
upon request; _ _
Further, time data of starting a reproduction and location data where
10 the object is reproduced, are multipleked in the data, whereby the object can
be reproduced based on the time data and location data. As a result,

processing efficiency can be improved.

Brief Description ef the D_rav#ings _
15 Fig. 1is e. block diagram of a data multiplexing apparatus used in a
first exemplary embodiment of the present invention.

Fig.2 is an explanatory chai't of the data multiplexing apparatus used
-in the first exemplary embodiment of the present invention. |

Fig. 3 is an explanatory chart depicting a structure of data multiplexed

20 in the first exemplary embodiment of the present invention. F1g 3(a) shows
' a packet structure, and Fig. 3(b) shows a PAT structure and F1g 3(c) shows a
~ PMT structure.

Fig. 4is a ﬂowchart deplctmg an operatmn of a CPU 46 d1sposed ina
mu1t1p1exer 4 used in the ﬁrst exemplary embodiment of the present

25 invention.

Fig. 5 is a flowchart depictihg an operatioh of a CPU 14 disposed in a
multiplexer 1 used in the first exemplars; embodiment of- the present
invention. ' | | _

Fig. 6 is a flowchart depicting an operation of a CPU 38 disposed in a

30 multiplexer 6 used in the ﬁrst exemplary embodiment of the present



- uniform picture such as a background, an interpolation within the
background (the same object) can conceal the error with little distinction.
Wien no error exists, the first step should be restored to "input” of an
obj ect header and continue the operation provided no new object exists as

5 shown in step 124. \Wen a new object exists, display location or tine

i nformati on of reproduction, which is described in the header of this new
object, is read out, and this information is set in the respective decoders

105 - fom\rﬁntmne and 106 for audio as shown in Fig. 10. .
-Because the uppe such as th ackgroynd |s ref ence for
di spl ay and repré‘dﬁcillﬁ)ﬁ’ ?’Hélapéf e?lﬂ', H ‘?)dai‘l‘ aagecond

reference o omplary embodiment of the present invention. F_1g. 7 (a) shows an output

of a multiplexer, Fig. 7(b) shnws a packet structure colleeting the same PID,
5 F1g 7(c) shows a. PAT structure, Fig. 7(d) shows an 'example,-of a PMT
structure and Fig. 7(e) shdw__s an example of PMT of a finer object. |
Fig. 8 is a flowchart depicting an operation of a CPU 14 disj)osed in a
multii)le_xer 1 used in the second exemplary embodiment of the present
invention. o B
10  Fig. 9is a flowchart depicting an operation of a CPU 38 disposed in a
- multiplexer 6 used in the third exemplarjr embodiment of the present
invention. |
Fig. 10 is a block d_iagram_of a data reproducing apparatus used in a
third exemplary embodim_ent of the present invention.

15 Fig. 11 is a flowchart depicting an operation of a CPU 1012 disposed in
a data inverse-multiplexing section 101 used in the third exemplary
embodiment of the present invention.

F1g 12(a) is a flowchart depicting an operation of a CPU 1041 of a
| controller 104 used in the third exemplary embodiment of the present

20 inventio_n. Fig. 12(b) detaﬂs an error process section of this ﬂow.chart.
| Fig. 13 is a flowchart depicting an operation of the CPU 1041 of the

. controller 104 used in a fourth exemplarjr' embodiment of the present

mventlon |

Fig. 14 is a block dlagram of a data multlplexmg apparatus used in a

25 fifth exemplary embodiment of the present invention. '

Fig. 15 is an explé.natorj chart depicting a structure of data
multiplexed in the fifth exemplary embodiment of the present invention. Fig.

15(a) shows an output of an data multip_leXen Fig. 15(b) shows a packet
structure -

30 | Fig. 16 is a flowchart depicting an operation of a CPU 26 d15posed ina -



reproduction tinme of the upper nost layer is set first. Objects of |ower

| ayers ar.e decoded, reproduced and di splayed utilizing the information
of display - and reproduction of the upper |ayer, such as a picture
size, a sanpling frequency, a frame rg@te, a color space, and tThe |ike.
As such, the lower |ayer 15 ‘'succeeds to the information of the upper |ayer
for reproduction, whereby a . consistent picture can be reproduced even
wi-t h different objects. Regardi ng how to send a start tinme of
repr oduct i odata muliiplexer 2 used rigpthed iifth exevirdary embodivtentsef the present
reproduction-start of the reference pi cture can be sent, because each
obj ect has PR¥eRMPRPTS and DTS referenced 20 to respective objects.

'n the above desgfpPiyqly Aok EREAMEILNE Blileratilh bfa PG 3 BispBOUEYS
B | data multiplexer 3 used in the. fifth exeﬁplaw embodiment of the present
5 invention. . . | _
Flg 18 is a hierarchical table used in. the fifth exemplary 'embodiﬁlent
of the present invention. | | B
‘ IFig. 19 is a flowchart depicting an operation of a CPU 1012 disposed in
a data reproducing apparatus 101. ' _

10 - Fig. 20 1s explanatdry charts of a cor'n’zerfi:iona_l method of multiplexing
data according to MPEG 2 standard. Fig. 20(a) shows a structure of
mulfiplexed data, Fig. 20(b) shows a TS packet structure, Fig. 20(c) shows a
header structure, Fig. 20(d) shows a PAT structure and .Fig. 20(e) shows a
PMT structure. o

15 - _Fig. 21 depicts the conventional methor_i_‘of multiplexing data according
to MPEG 2 standard. Fig.‘21(a) shows a PES packet, and Fig. 21(b) shows a
'head_er structure. ' . a

Fig. 22 is a block diagram of a conventional multiplexed-data
- reproducing appératus. |
20 . F1g 23 is a flowchart depictiﬁg an qpération of a CPU 1312 disposed in

the conventional multiplexed-data reprdaucing apparaﬁis.

Detailed Description of the Exemplary Embodixim_ents
(Exemplary. Einbodiment 1) B | . _
25 A method of multiplexing data in the first exemplary embodimenf is
| described hereinafter With_reference to 1':he attached drawings.
Fig. 1 ié a block diagram of a data multiplexing apparatus used in a
first exemplary embo_diment of thé present invention. In Fig. 1, a first data
multiplexer'l"comp_rises' buffers 11, 12, a selector -13 and a CPU 14 Second,

30  third and fourth data multiplexers 2, 3 and 4 comprise the same elements as



when a picture conprises plural objects, display |ocations of the objects

nmust. be sent. This display |ocation can be sent as an off-set to the
upper |ayer or .an absolute:location to the background. 25 - ‘The
above description proves that the data st@eam nultipl exed t hrough = - the
met hod in the second exenplary enbodi nent can be correctly decoded,
rﬁprodﬁceg and di spl ayed. _ "This third exenplary enbodinent proves
that the data stream mul ti Iexed by the pethod detailed in the second
exenpl ary ethsfirstedata moltiglezerde odigi2 é@lﬂ%“d hew tptmb‘fféﬁﬁ?‘dlaéﬁerrpl ary

enbodi ment ajk‘is 3 C(f‘epl&% a gtrucpure of multiplexed data. Fig. 4 is a flowchart depicting
~an operatlon of a CPU 48 disposed in a multiplexer 4. Fig. b is a flowchart |
| depicting an operation of a CPU 14 disposed in a mﬁltiplexer 1. Fig.6isa
5 flowchart depicting an operation of a CPU 38 disposed in a multiplexer 6.
The method of multiplexing data in the data multiplexing apparatus
constructed as above is now detailed with referehe’e to Figs. 1 t0.6. _
In an object coding niefhod, an individ_ual object is coded as shown in
Fig. 2, which indicates a picture 225 one of a series of picture data coming
10 with audio data. _ _

" The picture 225 comprises a background 226, a moving body 227 that
moves in th_e background, audio data 228 of the background. Further, the
movirig body 227 ebmprises, a ﬁfst wheel 2271, a second wheel 2272, a body
2273, and audio data 2274. When a large mountain exists in the background

1:5 | 226, or a person in the picture.22_5, the mountain or the persen, which are hot |
shown in the Fig. 2, can Be designated as an object even they are not moving.
In other words, the way how to define an object'depends on a purpose of e
picture processing. | _
When the picture taken apart into objects as above is compressed for
20  coding, each minimum unit of the objects, ie., 226, 2271, 2272, 2273, 2274,
and 228, is compressed. Next, each of the compressed obJects is mu1t1p1exed.
by the data multiplexer showed in F1g 1. ' ’
First, the objects 2271, 2272 and 2273 conetituting the moving body 227
" are compressed. The compressed above objects are handled as Video 41,
25 Video 42 and Video 43 (PES step), and multiplexed by the multiplexer 4
' following the flowchart .shown in fig. 4. In other words, picture data are read -
into the buffers, _,end an "id" is added to each header of the .picture data for
easy recognition, then the individual object is multiplexed and tapped off.
Second, an output from the multiplexer 4 and Audio 1 (corresponding to

30 the object 2274) are multiplexed by ighe multiplexer 1 followiﬁg the flowchart
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data stream nul ti pl exed by the nethod detailed in the first
enbodi nent with m nor changes in the flowharts in Figs.
In this thlrd exenpl ary enbodi nent, the data.is
d and ' 10 ' -

11

shown in Fig. 5. When picture data a..nd‘audio data are multiplexed, both the

- data must be eynchronized and reproduced. The time information such as

PTS, DTS, ete. necessarylfor synchronization and reproduction is thus added |

to each data. 'Furthef, headers for identifying audio or video are added, then

the data are mnltiplexed. In this case, an output of the multiplexed picture

from the multiplexer 4, which comprises smaller objects, is treated as one
picture data. | _

Third, the persbn and other objects, as previously described not shown
in Fig. 2, are multiplexed by the multiplexer 2 same as the multiplexer 1 did.
The multiplexer 3 n;ultiplexes the outputs from the multiplexers 1, 2, video 31
that -corresponds to -the backgronnd (object 226), and Audio 32 that
corresponds to audio of the background (object 228), to form a packet, then
outputs the packet.

Fig. 6 shows an operation of the CPU 38 in the multiplexer 3. In F1g 6,
the outputs from the multiplexers 1 and 2 are fed into buffers on steps 61 and
64 to form packets. At the same time, differént PIDs are added on steps 63
and 66. In other words, the object relative to the moving body 227 has a
d1fferent PID from that of the object relative to the person. . _
| PTS and DTS are added to Video 31 and Audio 32, each correspondmg
to the object relative to the background and the objéct relative to the
backgreund audio respectively, and then they are multiplexed, and formed

into packets. Then, PIDs different from the outputs of the multiplexers 1
- and 2 are added. |

Next PAT and PMT that 1ndlcate relations between contents of packets

and PIDs are produced. The following packets are multiplexed every given

" time and the outpt1ts of the multiplexer 3 are obtained: packets of PAT, PMT

and an output of the multiplexer 1, packets of the outputs of the multiplexer 2, |

and a packet of multlplexed Video 31 and Audio 32.
' As the above description proves, PIDs are provided to each phys1ca1

_ object such as a background, a moving body and a person, thereby saving



di spl ayed by referencihg to the display start tinme and display | ocati on of
the 5 upper |ayer. However, as described in the second exenpl ary

enbodi nent, t he upper- layer is sonetinmes transmtted |oweri.ng its
priority order t hus t he upper layer mould | ose the data. In such a
case, data is reproduced and di splayed referencing to the display start
time and display position of. an obj ect located in the upper nost |ayer,

where the object. constitutes the data 10 received correctly
( Exenpl ar y maHiplediis w}nch should havg heamprovaded Hmultinle m@m&s hadexisted

fourth exererI aré/ arth&OdI other words, a PID is provided to each master object, and
upon request, components (slave objects) constituting the article are provided
with PIDs as lower objects. As shown in Fig. 3(c), one picture comprising
5 objects is controlled by PAT and PMT, thereby identifying a PID of an object
" based on the PAT and PMT; As a result a specific object in a multiplexed |
packet can be picked out or replaced easﬂy with other ob]ects by des1gnat1ng
the PID of one object.

: .10 (Exeniplary Embodiment 2) _
A method of multlplexmg data in the second exemplary embod1ment is
descnbed hereinafter with reference to the attached drawings.
Fig. 7 is an explanatory chart depicting data multiplexed in a second
| e_Xemplary embodiment of the present invention. Fig. 8 is a flowchart

15 depicting an operation of a CPU 14 disposed in a multiplexe r 1 -Fig.91is a
flowchart dépicting an operation of a CPU 38 disposed in a multiplexer 6.

~ The multiplexer shown in Fig. 1 is utﬂized in the second exemplarry

einbodiment; however, the method differs from that in the first exemplary

' embodi_méht. The operation of the multiplexer 4 is the same that used in the

20 first exemplary embodimeﬁt. A difference.between the first and the second -

" embodiments is found in multiplexing packets of audio data and picture data.

In the first exemplary embodiment, they are inuitiplexed 1n a PES level, for

example, Audio 32 that is not in a packet form; however, in this second
exemplary embodiment, both are handled in packet forms.

25 First, as shown in Fig. 8, synchronizing time information PTS and DTS
are added to the outputs (objects 2271, 227 2 and 2273) from the multiplexer 4,
then the resultant objects are packetized into packets;_ and PIDs are added.
These PIDs are not the PIDs of the outputs from the final multiplexer, but
.they are sub-PIDs for identifying the objects. Audio 1 is formed into a packet

30 following the same procedure.. Further in the multiplexer 1, PAT and PMT



now descri bed hereinafter by rreferring to the attached draw ngs. 15

Fig. 13 is a flowhart depicting an operation of the CPU 1041 of the
controller 104. The nmethod of this fourth exenplary enbodiment-differs
fromthat of the third enbodi ment in thelfol |l owi ng point: scenario data,
whi ch descri bes when and where an object shoul d be reproduced in a series
of - " pictures, are multiplexed and sent beforehand, and a reproduction
apparatus 20 reproduces the object based on the scenari o data :

Thi s fourt HRxexptasivged feom ddenah PEhp whish kave heen addedriocidie picturp data
 conbi nes vt RLdBTR shd S ackeiameEplp BRT Relrt £RRE P off
o oo, 1 /SERHR itovng e Roilhnt A 9, the Thilfifplekér 39RBuES then
output packets of the multiplexers 1 and 2, then different PIDs are added to
5 the outputs thergby identifyihg respective objects (step 91 - étep 913.) The
picture objects Video 31 and Audio 32 belonging to the background are
packetized into packets through the same method that used in the multiplexer
1; however, because their hierarchiéal classes rises one step up, PIDs instead
~ of Sub-PIDs are added (step 92 fhrough step 934.) During the outputting of
10 multiplexers 1 and 2, the Sub-PIDs of each multiplexed PAT are rewritten
" upon request so that no duplication in the multiplexers 1 and 2 occurs.
' Furthér, these PATs are utilized to pi-oduce the output, ie., PAT and PMT,
from the multiplexer 3, and together with data, these outputs are packetized
into packets and tapped off. |
15 Before the ﬁackéts are multiplexed, each packet is given a priority
order in step 97 shown in Fig. 9. The respective priority ork_iers' are assigned
to the individual object. For example, the impdi'tant object 1 is given a
higher priority order, and the background that may be lost is gixfen, a lqw_éfr
pi'iority order. In this exemplary elﬁbodiment, the multiplexer 1 is given the
20 highest priority order, then the multiplexer 2 are given the second highest
order, Video 31 is the third and Audio 32 is the fourth priority order. This
prio_rity order system can identify which object must be protected firstly when
errors occur in the transmission line. | | '
Flg T(a) is an output _exampl_e o‘f the multiplexer 3. Fig.- 7(b) is a
25 p'acket example when the packets with lthe" same PID 'a_re collected, which
example corresponds to the butput status of the multiplex 3 from which the
papkets of Video 31 and_ Audio 32 have been deducted. Fig. 7(c) is én-output
" example PAT of the multiplexer 3. |
_ What differs in Fig. 7(d) from the prior art is that the PID of PMT of the
30 objectl ié included besides the PIDs of PES of picture énd audio data. Fig.



25 this case, .the multiplexer nust know the contents of all the pictures.

(Exenpl ary Enbodi ment 5) A nmethod of multiplexing data, used in
the fifth exenplary enbodi nent is hereinafter described wi-th reference.

to the attached drawi ngs. 30 Fig.- 183 is a block diagramof a data
mul tipl exi ng apparatus used in a - o
7(e) is an example of PMT of the ohject 1. When the object 1 is divided into
further smaller objets, PID of PMT of an object 11 are described as shown in
Fig. 7(e). Iu this second exemplary embodiment,.when PAT of the object 3
and PMTs of each object areenalyzed, PID and Sub-PID are identified, the
5 added PATs in the multiplexer 1 and 2 are thus not needed any more in the
multiplexer 3. ‘Those added PATs are therefore deleted. |
According to this second exemplary embodlment ‘the same effect as the
first exemplary embodiment can be expected, and further smaller objects can
 be formed into packets, which makes it easy to feed the data into the
10 transmission line. Because the PID is searched by a multlplex pomter of
~ PMT, one object is handled by the corresponding one PID, whereby the object-
oriented operation can be handled more easily. |
In the above description, two hierarchical classes are employed, i.e., one
_ for PID and Sub-PID, and the other for objects; however, the present invention
15 . isnot hmlted to th1s example, but multiple classes can be applied to, e.g., PID
Sub-PID, Sub-sub-PID <erse.., and whereby a multiplex can be practiced with
‘the same operation as this second exemplary embodiment.
In this embodiment, a PID of a PMT is described in PAT, and further a -
PID of a PMT of other object is described in the PMT; however, the table
20 packet is not limited to this format only For instance, when PIDs of PMT of
“each object can be directly described into PAT, the same effect can be obtained

provided a number of objects is small.

(Exemplary Embodiment 3)
25 The third exemplary embodlment is described heremafter with
reference to the attached drawmgs
Fig. 10 is a block diagram of a data reproducmg apparatus, which
reproduces multlplexed data, used in a third exemplary embodJment of the -
present invention. The apparatus comprises: a data inverse mult1plex1ng

30 -section 101, a contro_ller 104, a picture decoder 105, and an audio decoder 106.



17 fifth exenplary enbodi nent of the present inventi oh. In Fig. 14,

block 2 is the sanme as the second nultiplexer used in the first
exenpl ary enbodi nent and shown.in Fig. 1. A block 3 is approximately
the sane as the third mul ti pl exer used4in the first exenplary

enbodi ment and shown in Fig. 1. .5 Fig. 15 is an explanatory chart
depicting a structure of data nultiplexed. Fig.
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Fig. 11 is a flowchart depicting an operation of a CPU 1012 disposed in

a data inverse-multiplexing section 101. Fig. 12 is a flowchart depicting an

operation of a CPU 1041 dispose& in the controller 104. The multiplexed

~ data used in the second exemplary embodiment is fed into the inverse

multiplexing section 101 via a storing media 102 or a transmission line 103.
The inverse multiplexing section 101, first, detects PAT and PMT, and
determines a PID of a desirable program. When a PMT includes a PID of a
PMT 6f another object, the section 101 detects the PMT again, and determines
necessary PID from the detected PMT. This process (step 111 through sfép
114) is repeated to determine the PIDs of picture, audio and data necessary for

reproduciﬁg the program.

- When the PMT includes a PID of a PMT of another object, a specific -
PMT of another object must be detected from the packet, therefore, it requires

some time to determine a PID of a packet necessary for reprodixci_ng. In

order to minimize this time, it is one of ideas that the multiplexers
sequentially send out the PMTs of relative objects. Throﬁgh the above
procedurg (steps 115 and l116), the PID is determined, aﬁd each packet is
picked out from respective streams. Then, the data is transmitted to the

controller 104, also the picture and audio are transmitted into respective

- decoders 105 and 106 (step 117.) )

" The controller 104 opex;ates as follows [refer to Fig. 12(a)]. 'First, input

headers.of each object, at the same time, iniput error flags produced during the

© transmission or storing. 'An error ﬂag reminds the receiver of an error, then

the recelver starts with the error process (step 123) in Fig. 12(b).

The error process in F1g 12(b), in pnnc1p1e, is to replace an error in the
object with another object given by the decode_r. For instance, a picture object
is impbss_ible to reproduce due to an error, the picture object can be replaced
with a same pattern as the background or a transparent article. | In the case
of an.audio object, it can be replaced with a given background music.

The error process can be interpolated instead of being replaced. For a

‘a



16 is a flomchart depi cting an operation of a CPU 26 disposed in a data

mul tiplexer 2. Fig. 17 is a flowchart depi cting an operation of a CPU 38
di_sposed in a data nultiplexer 3. Fig. 18 is a hierarchical tabl-e depicting
relati ons between | ayers of the objects. 15 The data nultipl exing

met hod used in the data mul tipl exi ng apparat us constructed as above is
detailed with reference to the Figs. 14 to 7. As shown in Fig.

14, a nmultiplexjng operation |s basically the sane that . used.i.n the
first exerrpl‘d?’?‘J°§%‘odHP“’B'ﬁt $heth athea 1 BpekRtongdexaBptiptppolatign | within tgﬁe

Mdexed and ﬁ%ﬁ%’f§ﬁ§9§éhea€%$¥ﬁ%§%%?§aﬁ Eﬁécee? ofit e SR e e Bofhign
mul tiplexer 3. When no error exists, the first step should be restored to "input" of an
| _object header and continue the eperation prov1ded no new object emsts as
5 shown in step 124. When a new object exists, display location or time
information of reproduction, which is d_escribéd in the headér of this new
" object, _'ié read out, and this informhtion is set in the respective decoders 105
| for picture and 106 for audio as shown in Fig. 10. |

Because the upper tht layér such as the background is a reference for |

10 display and reproduction, the reference display location as well as reference
reproduction time of the upper most layer is set first. Ohjects of lower layers
are decoded, reproduced and displayed utilizing the information of display
and reprod'uction. of the ubper layer, such as a picture size, a sampling
frequency, a frame rate, a color space, hnd the like. As such, the'lowel_' layer

15 succeeds to the information of 'the upper layer for reproduction, whereby a
consistent picture can be reproduced even with differeht objects.

Regarding how to send a start time of reproduction, a timing of
reproduction—stari: or an off-set from réproduction-start of the reference
picture can be sent, because _each object has its own PTS and DTS referenced

20 to respective objects. |
In the above description, a reproduction-start time is detailed; however,
when a picture comprises plural objects display locations of the objects must
~ be sent. This display location can be sent as an off-set to the upper layer or
an absolute location to the background. |
25 | The above description proves that the data stream mu1t1p1exed through
the method in the second exemplary embodiment can be correctly decoded,
reproduced and _displayed. |
| This third exemplary embodiment proves that the data stream
“multiplexed by the method detailed in the second ex,émplary embodiment.
30 The decoding method of i:his third exemplary embodiment also can deche the |



Im this exenplary enbodinent, the nmultiplexer 2 is attached to a

codi ng apparatus, and the nultiplexed data produced therein is supposed to
be sent out by a network adapter, i.e., the nultiplexer 3. Wen-digital
data 20 access the Internet via Ethernetl6hrough protocol, both of the

mul ti pl exed data and the data not to be nultiplexed are nmapped as -t hey
are in a protocol packet of the Internet. Fig. 15(a)

and & packeRath Tt P HRIoHEL A6 406 stpod ARFAtey Tosthe, e Fiosieles s
ot elvays BEMERRReN SN0 RARKELSIn DRYRKGInABAL FIRORL qdhlfaCkets are

supplied to sane transm ssion

I(r;tternet prot OCO|In" this tﬁr&séﬂempi’ﬁ?e'e&ﬁﬁﬁrﬂe&ﬁn%ﬂet dada tiy Qé'ﬂfb&dé@dsﬁﬁﬁ
port . -

d1splayed by referencing to the display start time and display location of the
5 upper layer. However, as described in the .second exemplary embodiment,
‘the upper layer is sometimes transmitted lowering its priority order, thus the
upp'eif layer would lose the data. In such a case, data is reproduced and
displayed referencing to the display start time and display position of an
ob]ect located in the upper most layer where the obJect constitutes the data

10 ' received correctly.

(Exemplary Embodiment 4) _
| A method of reproducing data in the fourth exemplary embodiment is
now descnbed hereinafter by rreferring to the attache_d drawings.
15 ' Fig. 18 is a flowchart depicting an operation of the CPU 1041 of the
~coﬁtroﬂer 104. The method of this fourth exemplary embodiment differs
. from thaf of the third embodiment in the following point: seenario data,
which describes when end where an object shouid be reproduced in a series 'of
pictures, are multiplexed and sent beferehand, and a reproduction apparatus -
20 reproduces the object based on the scenario data _
This fourth exemplary embodiment can produce the sameieﬁ'ect as the
'third embodiment does, further, this fourth exemplary embodiment can
combines various objects and display them with eese, e.g., a picture produced
bjr computer graphics and a netural picture.are combined and displayed. In

25  this case, the multiplexer must know the contents of all the pictures.

- (Exemplary Embodiment 5) _
A method of multiplexing data, ueed in the fifth exemplary embodiment
is hereinafter described with reference to the attached drawings.

30 Fig. 14 is a block diagram of a data mﬁltiplexing apparatus used in a



sr through different ports. In this case, regardless continuous packet s,
di scontinuous packets, and a nunber of ports, the packets are supplied to

» the 30 sane transnission line, which can_be considered that the packets
Ir e - 17 18

fifth exemplary embodiment of the present inventicn. In Fig. 14, a block 2 is
the same as the second niultiplexer used in the first exemplary embodiment
and shown in Fig. 1. A block 3 is approximately the' same as the th'u-d
. multiplexer used in the.ﬁrst exemplary embodiment and shown in Fig. 1.
5 Fig. 15is an explanatory chart depicting a structure of data multiplexed. Fig.
16 is a flowchart depicting an operation of a CPU 26 -disposed in a data
“multiplexer 2. Fig. 17 is a flowchart depicting an operation of a CPU 38 |
disposed in a data multiplexer 3. F1g 18 is a hierarchical table depicting
relations between layers of the objects.
10 The data mu1t1plexmg method used in the data multlplexmg apparatus
constructed as above is detailed with reference to the Figs. 14 to7.
As shown in Fig. 14, a multiplexing Operation is basically the same that
used in the first exemplary embcdi,ment with the following exceptions. (1) In
_ the multiplexer 2, Video 21 and Video 22 instead of Video and Audio are
15 indexed and _multiplexed, 2 Video 381 and 'Vide.o. 32. are fed into the
multiplexer 3. | |
In this exemplary embodiment, the multiplexer 2 is attached to a
‘coding apparatus, and the multiplexed data produced therein is supposed to
be sent out by a netvuork adapter, i.e.', the multiple_xer‘ 3. When digital data.
20 access the Internet via Ethernet through protocol, both of the multipié:':ed &
data and the data not to be muitiplexed are mapped as they are in a protocol
packet of the Internet. |
Fig. 15(a) depicts an output from the data mu1t1p1exer 3, where a
packet of ID=k and a packet of ID=m are not necessary contmued, and
25  another packet is not always between both these packets; however, both these
- packets are supplied to the same tpanSmission line, e.g., Ethernet. When the
Internet protocci "ip" is used, packets are trahsmitte,d through the same port
or through different ports. In this- case, regardless 'continuous packets-
discontinuous packets and a number of ports, the packets are supplied to the

30 " same transmission hne which can be cons1dered that the packets are



mal ti pl exed. Fig. 15(b) detail 's the content of the packet shown

in Fig. 15. In this enbodi nent, Video 21 and Video 22 with indexes of
kl and k2 respectively are mul t | pl exed,  as shown in Fig. 16. Then
before the nultiplexed data is 5 suppli ebBto the transmnission line, |D=k
I s added to the packet in the data mul ti pl exer 3. On the
ot her hand, Vi deo 31 and Video 32 are not nultipl exed but i ndexes are
attached- ther@t led Video 31 and Video 32 are fornmed into a packet ,
‘then the pa® Iplex pplied to the transm ssion line. The TS packet -

- Fig. 15(b) details the content of the packet shown in Fig. 15. In this
 embodiment, Video 21 and Video 22 with indexes of k1 and k2 respectivély are
mu'lfiplexed, as shown in Fig. 16. Thén',- before the .multiplexed data is
5 supplied to the transmission line, 1D=k is added to the packef, in the data
mult1p1exer 3. | |
On the other hand Video 31 and Video 32 are not multiplexed but
indexes are attached thereto, and Video 31 and Video 32 are formed mto a
packet, fhen the packet is supplied to the transmission line. The TS packet
10 used in the first exemplary eﬁbodimént is 'not required in this embodiment,
and yet data comprises plural objects can be transmltted by using a network
such as Ethernet. . _ _ _
When data quantity of objects are small, the data multiplexer 2
multiplexes the data before they are transmittad to a network. .Therefo're, an
15 overhead including a header can be avoided, as a result, an .efﬁciency
transmission can be expected | |
The hierarchical clas31ﬁcat10n is now descnbed hereinafter with _
- reference to the picture in Flg. 2. Fig.181is a hierarchical table depicting
hiararchical relations between respective digital data, and lists an examplé
-20 table that is transmitted together with a packet by the _third multiplexer 3.
| The details of the table in Fig. 18 are approximately the same what PAT, PMT
_ _showed in the seéond exe'mp'la;r_y embodiment; hoWever, they are described in -
" different ways. When a signal is transmitted using the TS packet, PAT and
| PMT can be wused; ho'wever, PAT and PMT are not available in this
25 embodiment, therefofe, unless the hierarchical information of the objects is
.transmitted, the decoding apparatus cannot pick out a specific obje.ct or
decode an object selactively.
The table in Flg 18 shows mapping data of hierarchical relatiohs
between digital data streams and indexes as well as digital data streams and

80 packets. Each digital datum is attached with a stream "id", and this table



10 used in the first exerrpl ary enbodinent is not required in this

enbodi nment and yet data conprises plural objects can be transmtted
by using a network such as Ethernet. . When data quantity of
obj ects are small, the data multiplexer 219 nultlplexes the data before
they are transmtted to a network. Therefore, an 15 overhead including a
header can be avoided, as a result, an efficiency transnission can be
expect ed. . . Ih erar chical cl ti,0n | esc | bed
er o na t or iientifies whith ShEaas 6 SFehamiREd ﬁa 1 pgekes g gugio

oL 2 b i, it o, bl 0 BB
with a packegxdtipleh@eédritisll Iﬂdvs? l pPEe(%ltre'am "1d"s are assigned to each object as
| ' followsﬁ | | _ o |
5 - Stream "id=1" to the background 226 in Fig. '2,
"id=2" to the moving body 227,
"id=3" to the background audio 228,
"id=4" to a part 2271 of the moving body,
"id=5" to a part 2272 of the moving body,
10 - "d=6" to a part 2273 qf the moving body,

| "id=7" to audio 2274 coming with the mouing l)ody.

The multiplexer 2 multiplexes the streams corresponding to the meving
body and its parts? ie., id=2,4,5, and 6 (In Fig. 14, they are not listed as
inputs.) The multiplexer 3 multiplexes the streams corresponding to the

15 background and its audio, i.e., 1d=1,317, aud the reeultant multiplexed i)aeket
o from the multiplexer'2. |

Since indexes, in general, are given together with censecutive numbers
starting from "1" to each packet, the packets of "id=1", "id=3" and the packet
multiplexed by the multiplexer 2 have the same iudex. (In Fig. 18, the

20 streams 1, 2, and 3 are assigned the respective packet Nos. 1, 2, and 3, and
assigned the same index "1") Stream Nd=T" is assigned to the audio
'. accompanying the moving body, and thus belongs to the object 227.
Therefore, the indexes are assigned consecutive numbers of the stream
"id=2,4,5, and 6" (In Fig. 18, they have the same packet No. 2., and the
25 indexes are assigned the consecut1ve numbers 1 2,3 and 4.) _

The packet "id" is assigned to the respectwe packets mu1t1plexed by the
m’ult1plexer 3. Accordingly, the stream "id=1,2, and 3" are assigned packet
"id" independently of_the 'packet No. 1,2, and 3. Because the stream "1d=4,5
and 6" are multiplexed to the same packet having the stream "id=2", they

30 have the same packet "idf'—2".



The details of the table in Fig. 18 are approxi mately the sanme what PAT,
PMT - showed in the second exenpl ary enbodi nent; however, they are
described in di.fferent ways. Wen a signal is transmitted - -using the TS
packet, PAT and PMI can be used; hoMéver, PAT and PMI are not
available in this 25 enbodinment, therefore, unless the hierarchical

I nformation of the objects is transmtted, the decodi ng apparatus
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this table pmegns a lowclass. In Fig. 18, the moving body assigned packet No. 2 is a
| parénf packet, thus its stream "id=2" is assigned packet No. 2, while its parts
5 and accompanyihg audio are child packets, thus _.their stream "id=4,5,6 and 7"
 are assigned packet Nos. 2,2,2, and 4 respectively. In order to show the |
parent-child relation, respective packet Nos. are put in the columns of parent
packet "id" and child packet "id". - |

| | ~ Fig. 19 is a flowchart depicting' an operafion of CPU 1012 disposed in

10 the data reproducingrapparatus shown in Fig. 10 that reproduces the data
multiplexed in this embodiment. The hierarchical table shown m Fig. 18 is
sypposed to be transmitted together with picture data .and audio data.

In Fig. 19, firstly, the hieré.rchical rélation and packet IDs of the objects

are. reproduced from the hierarchical table shown in Fig. 18. Secondly,
15  packet IDs corresponding to thé necessary objects are judged based on user's
instruction, and the resultant IDs are picked out from the stream. Based on

the .objec_i':s in Fig. 17, the hierarchicai table shown in Fig. 18 can tell which .
packet must be picked out in order to reproduce a certain object. For
instance, Whén an object having 5 stream "id=2" (corresponding to the moving

20 Dbody per se) is reproduéed, "id=2_,. 4". can be judged based on the packet "id=2"

" and child packet "id". Then the pack.ets'_of "id=2, 4" are picke_d out from the
stream, and they are sent to the decoder. In other wordé, object's can be
selectively decoded. | SR )
| In Fig. 18, the stream "id", both ihdexes and packet IDs of parent and

25 . chi_ld are transmitted in the form of table; however, this is only for an
| explanatory purpose and the transmission is not l_imifed to this method only.
Necessary items to be transmitted must tell at least the hierai'chical reiétion.
Some of the above items, e.g., indexes of parent and child, or packet IDs of
parent aﬁd child can be thus omitted depending on transmission capacity as

30 well as necessity.



19 _ identifies which streamis transmtted by which packet. Wen the
audi o object shown in Fig. 2, a stream"id" is firstly added to the
audi o object in this :

| The transmission mode of the hierarchical table is' to be multiplexed
onto the packet; however, there are various method as’ follows. The
transmissien mode is tra_nemitted as a part of header of digital data, or, the
" hierarchical table is treated as independent digital data and transmitted
5 either as another packet or by another transmission means. |
In -th_is'ﬁfth exempiary embodir_hent, indexes are added to digital data
when the digital data are multiplexed. These indexes can be omitted when
another method that can identify a border between packets or a kind of packet
can be employed. For example, a quantity of data Iis transmitted as another
10 data, or markers are inserted between different data, etc. ‘
Further, in the above embodiments ihcludihg’ j)re'vious ones, a display
time and a reproduction time .alre added to digital data for synchropization
and reproduction. When the synchronization and feproduction are not -
needed, or when each packet is synchronized, they are not added. -
15 . Inthese embodimente, video and audio are multiplexed; however, this
is not the only combination to be multiplexed, but any digital data such as

video and video, or video and other data, can be multiplexed.

Industﬁal Applicability |
20 A hierarchical structure of objects is maintained, whilé eaeh object is’ |
" assigned a packet No. and multiplexed, whereby respecfive 6_bjects can be
_easily replece_d and. edited without substantial increase of data quantity.
This invention is realized by the method of multiplexing data, the method of
-data reproducing, and the multiplexed data reproducing'apparatus usiﬁg the
25 method, and the medium that records the methods. . _
| When ﬁackets are multiplexed, each object is assigned different priority
order, thereby reducing a frequency of missing an important object. Further,
when the.iject is rej)roduced, ‘a relation betWeen objects are teught, whereby
an interpolation within the object can be operated. 'When picture data ere

30 synchronized with audio data, each object having its own time information is



exarrpl e described now. The stream"id"s are assigned to each object as

folloms 5 Stream "id=1" to the background 226 in Fig. 2,
"i.d=2" to the noving body 227, - ""id=3" to the background
audlo 228, . "id=4" to 8Z2part 2271 of the noving body,
"id=5" to a part 2272 of the. nDV|ng body, 10 : "id=6" to a
part 2273 of the moving body ' "id=7" to audi o 2274

(s:??]eggrswcb?rt hS HEVI ggwg] r=mvP_]‘{]dwdualthg)é%(ir;uI ti %etexer mJI ti pl[ﬁé
1 d=2, 4,5, ar&%p@oéﬁ(ﬂn& a%pa}étust {'b'?%o&{xge (%Jebﬂssbf %ef’t%hmg tlmes among objects, -

whereby a picture comprising mu1t1p1e objects can be synchronized and

reproduced.



i'nputs.) The multiplrexer 3 Ut | pl exes the streans corresponding to the 15
background anth ﬂﬁﬁ%&n%pl&ed |d 1,3 7, and the resul t anf il G

packet xer 2. Si nce i ndexfes, i MIod 45
mm }uﬁ cutive nunb23s starting & ner
, "1d=3" and the packet nultlplexeo

are given toget
packet, the pa

the nultiplexer 2 have the same index. (In Fig. 18, the 20 streanms 1, 2,
and 3 are* ﬁ&ﬁgg respectlve packet Nos. 1, 2, and 3, and

assigned t 1".) Stream"id=7" is assigned to the audio

th . .
Therefore. the ?ng'éiie-s9%P%‘*égg?Sﬁ%%‘“@%%@%%%@éﬁ%ﬁné%ﬁ%ﬁégs¥ ream
"id=2,4,5, and 6" (| n (& Qnuﬁﬁ)leﬁﬁ%Ydhéltﬁ 'daga SYE ﬂﬁdkﬁigﬁ:@l data Od‘ﬂ the
-produce a first object data "o1";

5 .. (b)makinga d.lgi_tal data "p2" as a second object data "o2"; and
| (© further multiplexing the first object data "ol" and the sé_cOnd
object data "o2" to produce a third object data "o3".

2. The method of multiplexing data as defined in Claim 1,
10  wherein one of the object data "ol1" and the object data "02" includes picture

data that comprises a physical object.

3. The method - of mult1p1ex1ng data as defined in Claim 1,
wherem the d1g1ta1 data "p2" is p1cture data thatisa background of the ob]ect
15 data "ol" d1sp1ayed on the background

, 4, The method ‘of multiplexing data as defined in Claim 1,
-wherein'.information indicating relation betwe_en the object data "ol" and the
_object data "02" is also multiplexed when the object data "03" is produced. _ |

20 .. : : : |
.5 A’I-method of multiplexing data comprising the steps of: _
| '(a)= multiplexing digital data "pl" and digital data "d1" ‘to
produce a first object data "o1"; | | '
(b) multlplexmg digital data "p2" and d1g1ta1 data "d2" to
25 .produce a_second object data "o2"; and
- (c) further multiplexing the first object data "o1"-and the second -
_ object data "02" to form a third object data "03". | ' |

_ 6. _Arn'ethod of multiplexing data comprising the steps of:
30 | (2) multiplexing digital data "pl" and digital data "d1" to

* [ L M S *




25 indexes ape—assiﬂﬁed—t—he—cmﬂrsecu'tlve"nunbers 1,2,3 and_4.)

The packet

"i d" | s ' he respective packet s mulfty +OYrd T
nul tipl exer stream "id=l,2, and 3" arfe ﬂgyﬁéﬁ%{agﬁm
“id" ndependent ﬂ et No. 1,224and 3. Because lihe sDEREAGED d=4,

and 6" are nulti
have the sane packet "id=2".

10

15

20

25

30

b

produce a first object data "ol";

(b) packetizmg the obJect data "ol" into a packet to produce a
ﬁrst packet data "op1"; '

(o) packetizmg d1g1tal data "p2" into a packet to produce a -

second packet data "op2"; and
(d further multiplexing the first packet data "opl" and the
second packet data "op2" to produce a third packet data "op3", _
wherein a packet number identifyin'g- the packet is assigned to

the first packet 'dat_a '_'opi" and the second packet data "op2" respectively.

7. A method of multiplexing data comprising"the. steps of:
(a) multiplexing digital data "pl" and digital data "d1" to
produce a first obJect data "ol"; | |

(b) packetizing the object data "ol" into a packet to produce a
ﬁrst packet data "op 1" ' '

{© multiplexmg digital data "p2" and digltal data "d2" to
produce a second object data "o2"; o
(d) packetizing the second obJect data "o2" 1nto a packet to
produce a second packet data "op2"; and .
(e) further multiplexing the first packet data "opl" and the
second packet data ';op2"_ to produce a third packet data "op3;',
' ‘wherein a packet nuniber identifying the packet is assigned to the.

first packet data "op1" and the second 'packet data "op2" respectively.

8. A method of multiplexing data comprising the steps of:
(a) multiplexmg digital data "pl" and digital data "d1" to
produce a first object data "o1"; ' R
(b) packetizmg the object data "ol1" into a packet to produce a
first packet data "op 1"

(© multiplexmg digital data "p2" and digital data "d2" to

N N R

sane packet having the stream"id=2", they 30



2'6 F| g. 18 shows parent indexes, .child indexes, parent packet

"id" TlﬂmheetHasBeeﬁRe lddepacket "id". The parent means a high hi g -
cl ass means a low class. In Fig. 18, the ﬁyEB'bdMS BEEN
aSsig 2is a parent #Zfcket, thus its strgam 'REPZ.AC
~assig 2, while its parts 5 and accorrpanyl ng audr o are -
child packets thus thelr stream"id=4,5,6 and 7" are assi gne_d_ packet
Nos. 2:2.2, p20fhcd 4 SSPRYdnfSieiaathRogf, e Lo show the

. - (d) packetizing the second object data "o2" into a packet to
produce a second packet data "op2"; and
_ (e) further multlplexmg the first packet data "opl" and the
5. ‘ second packet data "op2" to produce a third packet data "op3",

' wherein a first packet number is assigned to the third packet data
"0p3" and different packet'numbers, i.e., a second and a third packet numbers
different from the first packet number are ass1gned to the packet data "op1"

__ and "op2" '

10 |
| _ ‘9. Amethod of multiplexing data comprising the steps of:
" (a) multiplexing digital data "pl" and digital data "d1" to
' produce a first object data "01"
o (b) packet1z1ng ‘the first object data "opl" 'mto a packet to
: -15. produce a first packet data "op1"; _
(c) multiplexing a first table packet that indicates details and a
packet number of the first packet data "op1" onto the first packet data "op1";
(d) multiplexing d1g1ta1 data "p2" and digital data "d2" t0'
produce a second object data "o2"; '
20 ) * . (e) packetizing the second ob]ect data "o2" into a packet to
produce a second packet data "op2";
(0 multiplexing a second ta‘ble packet that mdlcates details and
a packet number of the second packet data "op2" onto the second packet data
"op2"; and o _ |
25 - - (@) further multiplexing the first packet data "opl" and the
second packet datal"op2" to prodnce a third packet data "op3";
wherein the third packet data ';op 3" is further multiplexed with a
third table packet that indicates details and a packet n'umber.' of the thrid '.
packet data "op3", and packet numbers of the first and second table packets
30 are descrlbed in the third table packet

) OO 1 1



parent-child relation, Thqs%%&enisiﬂéa]@ﬁgt Nos. are put in the colums of

par ent . packet " ket "id".
flowchart depicting.an
r éproduci ng appar at us s t ha6 r epr oduces t he

U 1012 di sposed in
mul ti-pl exed in this enbodi nent. The hierarchical table shown in Fig. 18 is
supposed to be transmitted together with pi cture data and audio data

In Fi 19, f tly, I d ket 1 Ds, of td .

obj ects et To&msﬁm#%tma ibfaihe Aaed BapREfsRE theaid o E o 16

Secondly, 15 packet Il%a?] t g ’Eg‘it‘&flltﬁ&e{‘ qssg;l? @glgaqta e. thldﬂ)ed
stru |on

based -on user's e resulftant ITDs are pic out

fromthe strneducBasitit@bject data "g,tre objects in F| g. 17, the h| erarchl cal
tabl e shovvn in Fig. 18 can tell- which

| (b) identifying d.tgltal data “p2" as a second ob]ect data "o2"; and -
5 (c) further multlplexmg the first object data "ol1" and the second

object data "o2" to form athird object data "03";

‘wherein the first object data "ol1" is multiplexed data including
ﬁ:cst time information neceésary for synchronized reproduction of the digital
data "p1" and the d1g1ta1 data "d1", and

10 wherein the third obJect data "d3" to be multiplexed includes
second time information necessary. for synchronized reproduction of the third
object data "ds". o | |

11 A method of mu'ltiplexing Elata comprising the steps of:
l15 | (@ mu1t1p1exmg digital data "p1" and d1g1ta1 data "d1" to
- produce a ﬁrst object data "ol"
(b) packetlzmg the obJect data "ol" into a packet to produce a
first packet data "op1"; _
| | © 1dent1fymg a digital data "p2" as a second obJect data “02"
20 ' (D) packetlzmg the second obJect data "02" into a packet to
produce a second packet data "op2";
| (e) further multiplexihg' the first packet data "opl" and the
: eecoxtd packet data "op2" to prdduee a third packet .data "op3"; and
® assighing different pﬁoﬁty ‘orders to the first, secohd and |
25 third packet data "op1", "op2" and "op3" respectively. |

12. The method of multiplexing data of Claim 1, wherein the third
object data “03" is mu1t1p1exed by scenario data havmg both reproductlon t1me

and reproductmn location of one of the object data "ol", "0o2" and "03".

- —

A



packet must be picked.out in order to reproduce a certain object. For'
-i nstance, when an object having a stream 'id=2" (correspon

novi Al sSli_betHabB e@e) i s reproduced, |d 2 4 can be | ' v
the p -and child packet, “Then the IAS-BEEN -
4 ar omthe stream* Zmd they are se . L&lbder

In ot her vvords obj ects can sel ectively decoded. ' ; ==t
Fig. 18, the stream" both i ndexes and packet 1Ds of parent and 25
child are transmtteg nm@%éﬂmammr Hexid@ENRH of (Cla$mi $20Wherbi tRe
expl.anatory purpose and the transnmssionis not limted to this nethod
only. - multipdexal data dssreprotiaced dhased taredheuscenaeio data |desatibinge the
“hierarchical rel.ation. Some of the above itens, e.g., indexes of
parent and nepnOduct;pnrmemnd mabtpn o |

5 : 14 A method of niﬁltiplexing data, wherein a picture is treated as
an aggi'eg'atef ofa plurality of objects, and the picture data are processed on an
..object-orie'nted baSis, then the proeessed data is multiplexed; said method
' oompnsmg the steps of: '

' (a) dividing the picture into a plurality of master objects, and

10. -—iden_tifyin_g themselves as the master ob]ects;

| () dividing the identified master object into smaller slave
objecte when necessary, and identifyirig themselves as the slave objects,

whereby a hierarchy is formed;
| (c) packetizing ohe of the identiﬁed master object, the identified

15 - master and SIeve objects, and the identified slave object into.a packet; then
ass:gmng a packet number to the packet, and _

(d) addmg the h1erarchlcal details as hierarchical mformatmn to -
the mu1t1p1exed data.

20 - 15 The method of multiplexing data as defined in Claim 14,
~ wherein said object is identified independently at least a picture background

and a moving body.

16. The method of multiplexing data as defined in C1a1m 14,
25 wherem said object is 1dent1ﬁed by des1gnat1ng a target obJect

17. The method of multiplexing data as defined in Claim 14,
wherein said object is identified independently at least picture data, audio

data and additional _informaﬁon.

R 0 o

30



parent and child can be thu o5 am(tited dependi ng on trans

S 1]

18. The methad of multiplexing data as defined in Claim 14,

3
REPLACED :

Whereln sa1d luerarchy compnsmg
an upper class compnsmg a parent body in the obJect and
a lower class comprising a child body that is an element of the

5 - parent body.

~19. A reproducing method of data multiplexed through the
method described in Claim 14, said reproducing method comprising the steps
10 _ '.(_a) 'separating the multiplexed data into hierarchical classes
-based on hierarch'ical infofmation when the hierarchical information_ is
attached to the mu1t1p1exed data;
() picking out a packet number of a slave object, which is
mu1t1p1exed on the multlplexed data, respectively from the class;
15 (c) p1ck.mg out a packet number of a master object, Wh1ch is
multiplexed on the multlplexed data, respectively from the class; and
(d) '. reprOducing the mﬁltiplexed data based on the packet
numbers picked aut through the above proceéses as defined in (b) and ©).

20 - 20. A multiplexed data reprodacing appafatus that reproduces
the data multi-plexed through the method described in Claim 14, said
- reproducing apparatus comprising: |
| (a) hlerarchy separatmg means for separatmg the multlplexed
data into hierarchical classes based on hierarchical mformatlon when the
25 multiplexed data is attached with the hieia’fchical information;

“(b) ﬁfst picking out.means for picking ouf a packet number of a |
slave object, which is multiplexed on the multiplexed data, respectively from
the class; | | . | |

| | © se_@:on’d picking out means for picking out a packet number of

30 a master object, which is multiplexed on the multiplexed data, respectively -

(s




The transmi ssion rrode of the hi erarchr cal table is to be rruIt| Iexed
onto the packet; She er ous nethod as foll owg
t.ransm ssion m)de |s t H part of header of digi
t he . hierarchical d ad9i ndependent di gi t a8, "
transmtted 5 either as anot her packet or by another transm SSi on e

In this fifth exenplary enbodi nent, indexes are added to digital data
when t he d| Iﬁ%ihﬁ(b?ﬁgs aha mul ti pl exed. These indexes can be omtted when

anot her canitdentify-a border between packets or a k| nd of g
packet can be englip¥aga Ygfo | fieadls GbAHobtdd g (ted
as another 10 data, ! prrar kerg are | se?%ed lgﬁll?erent e C.
data based on the packet numbers picked out through the above means as
' defined i in (b) and (c).
5

21. A-'rep_rodueing. method of data multiplei;ed through the
method as 'desori_bed in Claim 1, wherein time data telling when a'
reproduction -starts and location data tel]ing where the reprdduction .is located
are multlplexed in the multiplexed data, and the multlplexed data is

10 reproduced based on said t1me data and location data.

22. A reproducing ‘method of data multiplexed through the
method as described in Claim 1, wherein the multiplexed data is reproduced. |
based on one of time 1nformat10n among a plurality of time information

15 havmg dlfferent time bases

23. A reproducing method of data multiplexed through the
method as described in Claim 4, ‘wherein information related to relations
between objects is picked out from object data "03", and one of object data "o1",

20 "02" and "03" is selected before being reproduced.

24. A reproducing method of data multiplexed ‘through the

method as described in Claim 1, Wherein object data "02" corresponding to a
background of a picture is used for reproducing object data "o1". |

25 o _ | .

| - 25. A-data reproduci_n‘g apparatus that receives data multiplexed

through one of the methods as described in Claim 1 to 14, wherein digital data

including one of picture data, audio data or other data is reproduced.

30 26. Adata repro.duoing apparatus that reproduces data multiplexed

)




Further, in the above enbodiffents includi ng previous ones, display
time and a reproducti psEhdB A Be&nRISIREd 0 digital data fp

and reproduction. \Wen | ation and reproductfi 6 a$’éEEITQHAS BEEN
needed, or when each p%@ﬁﬂl‘t lH oni zZ8¥, they are ndt add&aPLAGED

In these enbodi nents, Vi are. mul ti pl exed; however, '
is not the only conbination to be nultipl exed, but any digital data such as

vid d
¢1de0, 2N, ERghnc b o GRSy AEIBIRARETh BSai L F A Hhorgiy mo ot
i nt ai ned,pidﬁhlee %6 2kl difth prédetermined by the reproducing apparatus replaces

one of a coi'responding picture, aﬁd_io_ ahd data when one of theses is unable to

be reproduced. -

27. A data reprq&ucing apparatus that decodes data multiplexed
through one of the methods as désci'ibed in Claim 1 to 14; wherein one of a
-picture object, an audio obj'ect and a data object each of which is owned by a
decoder interpolat_:es, compleﬁeé and reproduces one of a picture object, an
10 audio object, ‘and a data object when one of these objects are unable to be

reproduced.

28.A recordmg med1um on which the data mult1p1exed through one
of the methods descnbed in Cla:lm 1 to 14 are recorded.
15 ' _ _
29. A trénsmitti_ng medium through which the data multiplexed
through one of the methods described Jin Claim 1 to 14.

(T



assi gned a packet No. and nultipl exed, whereby respective objects can be
easily replaced and edited without substantial increase of data quantity.
This invention is reali-zed by the nmethod of multiplexing data, the_nethod
of dat a reproducing, and the multipl8ked data reproduci ng apparat us
using the 25 nethod, and the nediumthat records the nethods.

When packets are rrultl pl exed, each object is assigned different priority
order, thereby reducing a frequency ofég;ilal pg an i mportant object.

Furt her, when the object is repro (o a relation between objects are

-taught, whereby Pl
When picture daté%mt wgﬁc (?%tr?l zeg\éd\%l}é%] dgepmg%?gﬁleg%gh%abj ecP&%aw ng
its own ti ”ﬁat@ﬁ@bﬁ@deb@éﬂ b an ob]ect-onented basis to be multiplexed. A method of

multiplexing data compnses the steps of (1) dividing the picture 1nto a

5 plurality of master objects, and identifying themselves as the master objects;

(2) divi&ing the identified master object into smaller slave objects upon

request, and identifyiﬁg themselves as the slave objects, whereby a hierarchy

is formed; (8) packetizing one of the identified master objeét and the identified
slave object into a packet, and assigning a packet number to the packét, and

10 '(4) adding the hierarchical details as hierarchical informétion to the

multiplexed data. In add.it_ion. tb this method of multiplexing data, a

reproducing method of data mulfiplexed through this method of multiplexing

data, and é data reproducing apparatus using the reproducing method are

provided by the present invention.



22 mul ti pl exed, whereby an individual object can be synchronized. Al so, -
t he reproduci ng appar at us reproduces obj ects by matching. ti mes anong '

obj ect s,

10

15

32

Reference marks in the drawings:

1.

2.
3.
4.

101.
. 102.
103.
104.
105.
106.
225.
226.
2217.
. 228.

first data multiplexer
second data multiplexer
third data inultiplexer :
fourfh data mlﬂtiplexer
-inverse data multlplexer
stonng medla
transmission line
contro]l_er

picture decoder

audio decoder

a picture -

a background

moving body

audio data of the background

2271, 2272 wheel
2273. body

9274. audio data of the moving bo.dy'
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“wher eby a pi cture_,corrpri sing multiple objects can be synchr oni Zed and.

reproduced,
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Wiat is clainmed is: 1. (Amrended) A method of multiplexing
data, wherein a plurality . of picture elenents nade of digital data
undergo at | east one of overlaying and m xing to conplete a picture,
and the digital data of each picture elenent is 5 nultiplexed, said

met hod conprising the steps of: (a) nmultiplexing dlgltal
data "pl" and digital data "dl1" to produce a first obﬁpct dat a "oI

._/N

N
2273

- 2272

2271

FIG. 2

226



(b) making a digital data "p2" as a second object data "o02"; and .

(c) further multiplexing the first object data "ol" and the second 10

obj ect data "o02" to produce a third object data "o03". - 2.
The nethod of multiplexing data as defined in Caiml, wherei n one of
t he object data "ol" and the object data "02" includes picture - data
that conprises a physical object. 15 3. The net hod of

mul ti plexing data as defined in Caiml1, wherein the digital data "p2"

is picture data that}is a background of the object
, 2 .
. +2 1} '
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“data "ol " .di-spl ayed on the background. 20 : 4. (Amended) The

- method of nultiplexing data as defined in- d ai m 1 V\/nerel n information
. .of overlaying relation between the object data 1)
‘data "o02" |s al so mul ti pl exed when the object data 03 S Tﬁiﬁﬁ 68 B@§.BEEN
25 “(Anended) A nethod of nultiplexing datal wherRGRAAGED
pl urali tyE‘ p| cture eI ements made of digital data undergo at | east
one of- ov G!/-l ng and : FIG 5 '
| mput Video 41|—491
to a buffer. |
" — Input the output from - 51
Add "id" to a headeq” 492 -~ |multiplexer 4 toa buffer _, )
Input Video 42 493 . 52
- o 3N : TS, DTS to dat
~:to a buffer. ‘ Ade > 4/ i
; — | /
- - 53
Add "id" to aheader/494- . Add a header. / -
Input Video 43 / 494 Input Audio 1 _—~54
to a buffer. _ _to a buffer’
: Add "id" to a header; -495 ' fA*dd PTS, DTS to dat - 85
Output Video 41 to| 496 T Y 56
WhiCh " u.u is added : Add a header . .

Output Video 42 tj/497 _ | Multiplex video and _-57
e

which "id" is add audio

Y

butput Video 43 to /‘498
{which “id" is added
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m xi hg to conplete a picture, and the di gital data of each picture el enent
is mul ti pl exed, said nethod conprising the steps of: '

{a) multiplexing digital data "pl" and digital data "dl" to

24 ' '

FIG. 6

 Input the output from | 61
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‘produce a first object data "ol ";

digital

data "o02": and

"03". . . .
wherein a plurality:

data "p2" and digital

6.

data "d2"

at 1 ealst 'ngGof.r)Aerl ayi ng and

to

produce a second obj ect _
(c) further nmultiplexing the first object
‘data "ol" and the second 5 object data "02" to forma third object data '
(Amended) A nethod .of multiplexing data,

of picture elenents made o

(b) mul tipl exing

f digital data undergo
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A xing to conplete a picture, and the digital data of each picture elenent
Is 10 nultipl exed, said nethod conpr|5|ng the steps of:

(a) multiplexing digital data "pl" and digital data "dl" to - produce a
first object data "ol"; (b) packet|2|ng t he obj ect data

"ol" into a packet to produce a first packet data "opl™; 15
(c) packetizing digital data "p2" into a packet to produce a second

packet daglé%pﬁ; and . _ - (d) further multiplexing the
first pac a ‘opl" and the second packet data "op2" to produce a

third packet- data "op3", , wherein a packet nunber
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'20° ‘the first packet data "opl" and the second packet. data "op2"

respectively. . 7. (Amended) A nethod of multiplexing

data, wherein a pl urallty of picture elements nade of digital data

uridergo at | east one of overlaying and ~mxing to conplete a picture,

and the dlgltal data of each plcture element is 25 mul tiplexed, said nmethod

corrprl sing the steps of (a) multiplexing di g| taI dat a
and dlig-llgl ata "dl" to " produce a first object data "ol"

(b) packet iz tHe object data -"ol" into a packet to produce a first

packet data "opl";
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pr oduce a second object data "o02"; " (d) packetizing the

second object data "02" into a packet to produce a second packet data
"op2"; and (e) further multiplexing the first packet
data "opl" and the 5 second packet data "op2" to produce a third packet
data "op3", _ wherein a packet nunber identifying the packet
Is assigned to the first packét data "opl" and the second packet data
"op2" respectively, 8. (Amended) A nethod of . .

mul ti pl exin l@g‘]ﬂhereln a plurality 10 of picture el${rfnts made of

digital data undergo at | east one of ova-H-Bysi-n?-an-d—‘
o . etect PAT |~
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conplete a picture, and the digital data of each plcture el enent

mxing to

S mul ti pl exed, said nethod conprrsrng t he steps of :

(@) multiplexing digltal data "pl" and digital data "dl" to . produce a

frrst obj ect data "ol"; 15 (b) packetrzrng t he object data
"ol" into a packet to produce a =~ first packet data "opl"; o
(c) multiplexing dlgltal data "p2" and digital data "d2" to produce a
second obj 2" - (d) packetizing the second

obj ect dat ?f@ m a packet to 20 produce a second packet data ' op2

and

and t he

further nultlpleﬁbﬂg the first packet data opl"
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Second packet data "op2" to produce a third packet data "op3", .
mherein'a first packet nunber is assigned to the third packet data

*op3", and different packet numbers, i.e., a second and a third packet
nunbers 25 different fromthe flrst packet nunber are aSS|gned to the

packet data "opl" and "op2". (Amended) A net hod
.of nmultiplexing data, wherein a pIurallty of plcture el enrents nmade of

di gi tal g?ggsﬁnqﬁggo at |east one of overlaying and 30 mnixing to conplete
a pictur I di gi tal data of each picture elenent is - _
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26 mul ti pl exed,

said nethod conpri si ng t he steps of :

(a) mul ti pl exi ng di gltal data "pl" and_dl gital data "dl" to
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‘produce a first object data "ol"; - (b) packet|2|ng t he
first object data "opl" into a packet to 5 produce a first packet data
opl"; (c) multiplexing a first table packet that

i'ndi cates details and a packet nunber of the first packet data "opl"
onto the first packet data "opl" : (d) multiplexing
dlgltal data "p2" and digital data 'd2" to produce a second obj ect

data ' ~ (e) packet jzi second obj'ect data "o2"
into a paﬁ@to‘is produce a second pE'athg Tc.lra]?a "op2";
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'5op2"'; and 15 ' (g) further nultiplexing the first packet -

data "opl" and the second packet data "op2" to produce a third packet
gata "op3"; wherein the third packet data "op3" is
further nultiplexed with a third table packet that indicates details
and a packet nunber of the thrid - packet data "op3", and packet nunbers
of the first and-second table packets 20 are described in the third table
packet. 10. (Anmended) A nethod of nultiplexing data,
mherein'afgicaeﬂ1£$'

_ ~of picture elenents nmade of digital data undergo
at | east one of overlaying and _
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“m Xing to conplete a picture, and the di gital data of each picture el enent .
1s 25 multiplexed, said nmethod conprising the steps of:

Ja) multiplexing digiital data "pl™ and digital data "dl" to - _produce a
first object data "ol "; ' (b) identifying digital data
"p2" as a second object data "o02"; and- (c) further

mul tiplexing the first object data "ol" and the second 30 object data "o2"
to forma third object data "03": ' . -

| TS packet} TS packét TS packet ] TS packet | TS packet | TS packet
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37 wherein the first object data "ol" is nultiplexed.
data incl udi ng first time information necessary for synchronized
rveproductlon of the digital data “pl" and the digital dat-a "dl", and
wherein the third object data "d3" to be nultipl exed includes 5 “second
~time information necessary for synchroni zed reproduction of .the third
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~obj ect data "d3".

data, whe

“and the d
met hod co
data "pl"
(b) packe
packet da

11. (Amended) A method of multiplexing

rein a plurality - of picture elenments nmade of digital data
#undergo at | east one of overlaying and 10 nmixing to conplete a .picture,
igital data of each picture element is

nprising the steps of:

mul ti pl exed, said
(a) nmultiplexing digital

-and digital data "di" to pr oduce a first object data "ol ";
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(c) |dent|fy| ng a di gltal data "p2" as a second object data "o02",

(d) ‘packetizing the second object data "02" into a.packet to - produce a
second packet data "op2"; (e) further multiplexing the
first packet data "opl” and the 20 se2®nd packet data ' 'op2" to produce a
fhird packet data "op3"; and (f) assigning different
priority orders to the first, second and third packet data "opl",

"op2" and "op3" respectively.- 12. The met hod of

mul tiplexing.data of Claim1, wherein the third 25 object data "03" is
mul tipl exgtab¥s SafBafiie data having both reproduction tine

1. ._(Ame'nded) A method of multiplexing data, Wherein'a 'plurality
of picture elements made of digital data undérgo at least one of overlaying and
mixing to 'compléte a picture, and the digital data of each picture .elément is

5 .multiplexed said method comprising the steps of:
(a) multiplexing d1g1ta1 data "pl1" and d1g1ta.l data "d1" to
produce a first obJect data "01"
_ (b) making a digital data "p2" as a second object data "o2"; and .
(¢) further multiplexing the first obJect_ data "o1" and the second -
10 object data "02" to produce a third object data "o3". |

' 2. The method of multiplexing data as defined in Claim 1,
wherein one of the object data "ol" and 'the object data "o2" incIudes pictﬁre -
. data that comprises a physical object. |
15 | |
3. The method of multiplexing data as defined m Claim 1,
wherein the digital data "p2" is picttire data that is a backgz;ound of the object
data "o1" displayed on the background. | '

20 4. (Amended) The method of multiplexing data as defined in
 Claim 1, wherein information of overlaying relation between the object data
"01" and the object data "o2" is also multiplexed when the object data "o3" is

produced.

25 - 5. (Amended)A method of multiplexing data, wherein a plurality
of picturé elements made of digital data undergo at least oﬁ_e of overlaying and
mixing to complete a picture and the d.igital data of each picture 'elenient is
multiplexed, said method comprising the steps of: '

(a) multiplexing digital data "pl" and digital data "d1" to
S —

N R |



and reproduction |ocation of one of the object data "ol", "o02" and "o03".

13. The nmethod of nultiplexing data of Claim12, mhereln t he

rmul tiplexed data is reproduced based on the scenario data descri bing the 30
reproductlon time and Iocatlon

produce a first object data "01"
) mult1plex1ng d1g1ta1 data "p2" and d1g1ta1 data "d2“ to
produce a second obJect data "o2"; and
(c) further mu1t1p1ex1ng the ﬁrst ob]ect data "ol" and the second
5 object data "o2" to form a third object data "o3". "

6. | (Amended) A me_thod of multiplexing data, wherein a plurality
of picture elements made of digital data undergo -at- least one of overlaying and
mixing to corﬁplete_a picture, and the digital data of each picture element is

10 multiplexed, said method compriéing the steps of: \ |
(a) mult1p1ex1ng digital data "pl" and d1g1tal data "d1" to
: produce a first obJect data "ol";
(b) packet1z1ng the ob]ect data "ol" into a packet to produce a
ﬁrst packet data "op1"; ' .
15 (© packet1zmg digital data "p2" into a packet to produce a
second packet data "op2"; and
(d) further mu1t1p1ex1ng the first packet data “op1" and the
second packet data "op2" to produce a third packet data "op3",
* wherein a packet number identifying the packet is assigned to

20 the first packet data "op1" and the second packet data "op2" respectively. |

7. (Amended) A method of multiplexing data, wherein a plura]ity '
of picture elements made of digital data undergo at least one of ov_erlaying 'aud
' mixing to complete a picture, and the digital data of each picture element is
25 multlplexed said method compnsmg the steps of: |
(a) mult1p1exmg d1g1tal data "pl" and d1g1ta1 data "d1" to
produce a first object data "ol"; _ _
(b) packetizing the object data "ol" into a packet to produce a
first packet data "opl"; I
30 ' (c) mult1p1exmg digital data "p2" and d1g1ta1 data "d2" to

—

I




28 : ) 14. (Amended) A met hod of rmul ti pl exi ng data, wherein |
a'picture is ‘treated as an aggregate of a plurality of objects, .and
the picture data are processed on an object-oriented basis, then the
processed data is nultiplexed, 5 and WZ8rein a plurality of picture
el'ements made of digital data undergo at
produce a second object data "o2";
(d) packetizing the second object data "o2" into a packet to
produce a second_'packet data "op2"; and
(e further multiplexing the first packet data "opl" and the
5 second packet data "op2" to produce a third packet data "op3",
. wherein a packet number 1dent1fy1ng the packet is assigned to the -

first packet data "op1" and the second packet data "op2“ respectively.

8. (Amended) A method of mu1t1plexmg data, wherein a plurahty
10  of picture elements made of digital data undergo at least one of overlaying and
mixing to complete a picture, and the digital data of each p1cture element is
mult1plexed said method comprising the steps of: | .
(a) multiplexing digital data "pl" and digital data "d1" to
produce a first object data "ol"; -
15 (b) packetizing the obJect data "ol" into a packet to produce a
first packet data "op 1"
(© multlplexmg d1g1tal data "p2" and digital data "d2" to
produce a second object data "02"; ' _ '
(d) packetizing the second obJect data "02" into a packet to
20 produce a second packet data "op2" and
() further multiplexing the first packet data "opl" and the
second packet data "op2" to produce a third _packet data "op3",
' wherein a first p_acke._t number is assigned to the third packet data
"op3", and different packet ni.lmbers ie., a second and a third packet--numbers |
25 different from the first packet number are ass1gned to the packet data "opl"
and "op2".

9. (Amended) A method of multiplexing data, wherein a plurality
of picture elements made of digital data undergo at least one of overlaying and

30 mixing to complete a picture, and the digital data of each picture element is

%* c L " S *




| east” .one of overlaying and mxing to conplete a picture, and the digital

data®  of each picture elenent is nultiplexed, said method conprising -
the steps of:- ' - (a) d|V|d|ngthe picture into a plurality
of master objects, and i denti fyi ng #khensel ves as the naster objects;
10 -~ : (b) d|V|d|ngthe|dent|f|ed master object into smal | er
sl ave obj ect s when necessary, and identifying thensel ves as the sl ave

bj , -, hi erarch f d. - .
packet 7i ngPIEHEE e HiefhBd BelboRBbE IR ReRROF (ne i dentificd ) mster
~and sl ave objects, an t%litﬂﬂ'%hgag%ét auggpb;pqﬁt ah&telg?ta‘iaaﬁf‘é ncﬁllnegzj =

assi gning a packet nunBer to'the
t he hi er ar gltb@ate &irst bjeadaifacTodrchi cal information to

g
(b) packetizing the first object data "opl" .into a packet .to'
5 produce a first packet data "op1"; |
(c) multiplexing a ﬁrst table packet that indicates details and a
packet number of the first packet data "op1” onto the first packet data "opl";
(d) multiplexing digital data "p2" and digital data "d2" to |
produce a second object data "02";
10 (e) packetizing the second object data "o2" into a packet" to
| produce a second packet data "op2";
(f) multiplexing a second table packet that indicates details and
~ a packet hu_mber of the second packet data "op2" onto the second packet data
- "op2"; and | |
15 - | (2 further multiplexing the first packet data "opl" and the
o second packet data "op2" to produce a third packet data "op3"; |
wherein the third packet data "op3" is further mu1t1plexed w1th a
th1rd table packet that mdlcates details and a packet number of the thrid _
packet data "op3", and packet numbers of the first and second table packets
20 are described in the thlrd table packet

10. (Amended) A inethod of multiplexing.data, wherein a plurality
of picture elements made of digital data undergo at least one of overlaying and
mixing to complete a pictui'e and the digital data of each picture element is

25 multlplexed said method comprising the steps of: o
(a) multiplexing digital data "pl" and d1g1tal data "d1" to
produce a first object data "ol1";
‘) idehtifying digital data "p2" as a second object data "02"; and
(c) further multiplexing the first object. data "o1" and the second

30 object tiata "02". to form a third object.data "o03";
A




the nul ti pl exed dat a. 15., (Anended) The nethod of
mul ti pI exing data as defined in 20 Caim 14 wherei n saird object is

i dentified i ndependentl y at least a pict ure background, a novi ng body
and el ements of the noving body. 27 16. The method of
mul ti pl exing data as defined in d ai m 14, wherein said object is

I dentified by designating a target obj ect 25 ‘
wherein the first object data "o1" is miiltiplexed data including

first time. information necessary for synchronized reproduction of the digital
data "p1" and the digital data “dl" and

“wherein the th1rd obJect data "d3" to be mult1p1exed mcludes

5 second time information necessary for synchronized reproduction of the third

object data "d3".

11. (Amende.d) A method of multiplexing data, wherein a plurality
of picture elements made of digital data undergo at least one of overlaying and
10  mixing to complete a bicture, _and the digital data of each picture element is
multiplexed, said method comprising the steps of:
| (a) multiplexing d1g1tal data "p1" and d1g1ta1 data "d1" to
- produce a first ‘object data "ol1";
- packetlzmg the obJect data "ol" into a packet to produce a
15  first packet data "opl"; ' )
© 1dent1fying a digifal data "p2" as a second cbject data "o2";
(d) packetizing the second object data "o2" into a packet to
‘produce a second packet data "op2"; _
(e) further multiplexing the first packet data "op1" and the
20 second pac_ket data "op2" to produce a third packet data "op3"; and |
' (t) assigning different priority orders to the ﬁrst second and -
_ third packet data "op1", "op2" and "op3" respect1vely

12. The method of multlplexmg data of Claim 1, wherem the third
25 obJect data "03" is mu1t1plexed by scenario data having both reproduction time

and reproduction location of one of the object data "o1", "02" and "03".

13. The method of multiplexing data of Claim 12, wherein the
mu1t1p1exed data is reproduced based on the scenario data describing the

30 reproduction time and location.
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17. The nethod of nultiplexing data as defined in Caim 14, . Wwherein
said object is identified i ndependently at |east picture data, audio
data and additional information. 30 18. The met hod of

mul tipl exing data as defined in Cla|m1228 ' :

14. (Amended) A method of multiplexing data, Wherein a picture is
treated as an aggregate of a plurality of objects, and the picture data are
proceesed on an object¢oriented_baeis, then the 'prqc_essed data is multiplexed, |

5 and wherein a plﬁrality of picture elements made of digital data undergo at
, -leaet one of OVerlaymg and mixing to complete a picture, and the digital data
of each picture element is multiplexed, said method comprising the steps of:
(a) dividing the picture into a 'plurality of master objects, and
| identifying themselves as the .master objects; | o
10 ®) divid_ing. the identified master object into smaller slave
objects when necessai'y, and identifying themselves as the slave objects,
'. whereby a hJerarchy is formed; ’
' (¢) packetizing one of the identified master object, the identified
master and slave objects, and the identified slave object into a packet, then
15 assigninga packet number to the packet, and -.
(d) adding the h1erarch1cal details as h1erarclnca1 information to
the multiplexed data. '

15. (Amended) The method of multiplexing data as defined in
20 Claim 14, wherein said object is identified independently at least a picture

background, a moving body and elements of the moving b'.ody.

-16. The method of multiplexing data as defined in .Claim' 14,

wherein said object is identified by designating a target object.
25 | | - -
| 17. The method of multiplexing data as defined in Claim 14,
wherein said object is identified independe_ntly at least picture data, audio

data and additional information.

30 ' 18. The method of multiplexing data as defined in Claim 14,

R N R



29 . .Wherein said hierarchy conprising: _ " an upper

class’ conpr|5|ng a parent body in the object; and _ a.
| ower class conprising a child body that is an el ement of the . parent
body. 5 19. A reproduci B§ nethod of data nultiplexed:

t hrough t he

wherem said hierarchy comprising: _ .
an upper class comprising a parent body in the object; and

a lower class comprising a child body that is an element of the.

parent body.

- 19. A reproducing method of data multiplexed through the
method described in Cleim 14, said reprodueing method edmprisihg the steps
of. | | |
(a) separating the multiplexed data into- hierarchical classes -
10 based on hierarchical information when the hierarchical infOrmation is
attached to the multiplexed data; | |
(b) picking out a packet number of a slave object, which is _
multiplexed on the multiplexed data; respectively from the class;
(c) picking out a packet number of a master object, which is
15 rﬁultiplexed on the'multiplexed data, respectively from the class; and _
| (d) reproducing the multiplexed data baseld on the pa’cket

“numbers picked out through the above processes as deﬁned in (b) and (c).

20. A multiplexed data rep_roducing apparatus that reproduces -
20 the data multiplexed fhrough tﬁe method described in Claim 14, said
reprodubing apparatus comprising: |
(a) hierarchy separating means for separatmg the multlplexed
data into hierarchical classes based on hierarchical information when the
mult1p1exed data is attached with the hierarchical information; .
25 ~ (b) ﬁrst picking out means for picking out a packet number of a-
~ slave object, which is multlplexed on the multiplexed data, respectlvely from
the class; '
© second picking out means for picking out a packet number-_of

a master object, which is multiplexed on the multiplexed data, respectively

30 from the class; and

* [ L .| H *



met hod described in Caim 14, said reproducing nethod conpri Si ng the st eps

of: (a) ‘separati ng the rmltl pl exed data into hierarchical classes 10
based on hierarchical information when the hierarchical information is
attached to the nmultiplexed data;, =~ =~ 30 _ (b) picking out a
packet nunber of a slave object, whichis mul ti pl exed on the

mul ti pl exed data, respectively fromthe class; (c)

pi cking out a packet ra er of a pmaster obj e V\IhpIrC (I:1§1g1t enunLdltﬁalgﬁ(eedd on

the nul'tipl exed data, 2 tfepreduaing megas Jok xeprady

d d

) el oo R, B B%%%?aﬂ@é@%@ﬁﬂaéﬁ&#;%ﬁ%&%he e e s
deﬁned in (b) and (c)

5 ' 21. A reproducing method -of data multiplexed through the
- method as described in Claim 1,. wherein time data telling when a
reproduction starts and location data telling where the .reproduetion is located
.are mu’ltipleked in the multiplexed data, and the multiplexed data is -

reproduced based on said time data and-location data.

10 | | |
22. A reproducing method of data multiplexed..thro'ugh the
method as described in Claim 1, wherein the multiplexed data is reproduced
‘based on one of: time information among a plurality ef time information
having different time bases. -

23. A reproducing method of data multiplexed through the:
_ method as described in Claim 4, vtherein information related to relatiohs
between objects is picked out from object data "03", and one of object data "ol",

"02" and "03" is selected before being reproduced-

*

20
'24. A reproducing method of data multiplexed through the
method as described in Cla1m 1, Wherem object data "o2" correspondmg toa

background ofa p1cture is used for reproducing object data "01"

25 25, A data reproducing apparatus that receives data multiplexed
through one of the methods as descnbed in Claim 1 to 14, wherein digital data

1ncludmg one of picture data, audlo data or other data is reproduced.

26. A data reproducmg apparatus that reproduces data mu1t1p1exed' .
30 through one of the methods as descnbed in Claxm 1 to 14, wherein one of a

TR



20. A multiplexed data reproduci ng apparatus-that reproduces 20 the data

mul ti'pl exed through the nethod described in Caimi14, said - reproduci ng
appar at us conpri si ng: : : a) hierarchy separating neans for
separating the nultipl exed data intal hierarchical classes based on
hterarchi cal information when the mut ti pl exed data is attached with

t he hierarchical I nformati on; 25 (b) flrst plcklng out neans

for picking. cket. punber ave o
il ¢ ol ox o Eirer R e BatAatedBterinined Bt HR, anfOHfine sPPatpnys poplaces
a ‘corresponding p1ct_ure, audio and data when one of theses is unable to be

reproduced.

5 27. A &éta reproducing apparatus that decodés data multipleXed
through o.ne_ of the méthods_ as described in Claim 1 to 14, wherein one of a
picture objecf, an audio object and a data object each of which is owned by a
decoder interpolates, completes and reproduces one of a picture object, .an
-audxo object, and a data object When one of these obJects are unable to be-

10 reproduced, and for reproductlon

28. Arecording medium on which the data multiplexed through one

of the methods described in Claim 1to 14 ai’e recorded.

15 . 29. A tréﬁsmitting'-medium through which the data multiplexed
through one of the m'et_hods described in Claim 1 to 14.

A




. (c) 'second picking out means for v-pi cking out a packet nunber -of
master object, which is multiplexed on the nultiplexed data, regga%?y]’g

30 fromthe class; and
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(d) data reproducing freans for reprodt"Jci ng the nultipl exed dgt%agéﬂ'cy‘é
on the packet” nunbers picked out through the above neans as-
(b) and (c). 5 ' 21. A&k o@FsEig et hod of data mJI ti pI :

t hr ough ti;: met hod as describedBnB HFmBF 1B wherein tine data tel g
when a . FCGEproduct i on 48RS Fol idEamivorC daBhaviiEgE R e t he
reproduction is |located . are multiplexed in the nultiplexed data, and
t he I’TU'tip=UKUCI' dat-a—1s )
(51) EBRFERFIIR6 (1) HERARES WQ97/44955
HO4N 7/08, 7/26, HO4L 1/20, H04J 3/00, | Al
GO6T 1/00
(43) ERRABAR 1997411 H27H(27.11.97)
21) HEPRRE S : ‘ PCT/IP97/01484 } (81) S8ER  CN,JIP, K&@, US, BRMRESF (AT, BE. CH,
: . V| DE, DK, ES, F1. FR, GB, GR, ¥ IT, LU, MC, NL, PT, SE).
. (22) EPRHEAR .. - 19974£4 728 (28.04.97 '
. fARSE
(30) BEAHT—~ M |gR /
@ FBITR/148108 \/ 199645 ) 175(17.05.9?)/ ®ip

(7)) HBEA CERE2BL FRTORERIH>NT)

BT BREESRASHT

{(MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.)[JP/IP]
T571 kF}iﬁFﬁiﬁ‘dzq—F‘leos#m Osaka oP)

(T) BHE ; BET : .' | PD

(75) BHH/HBA CREIZSWTOH)

&% % H L (TAKAHASH]I, Toshiya)[JP/IP} . P\ n Cd’\ K V\] g)dmd- M

T567 KBUF%A M F1)112-6-3 Osaka, (JP)

(74) FREA

#Fllt WAEZ, ﬂ(TAKlMOTO, Tomoyuki et al.) ‘VH’UM})

570 KB F Atk P 10065

B TEBEERASIR Osaka, (IP) | v, CU/\K W Exiract fﬂW\

\neer N D)

{54)Title: DATA MULTIPLEXING METHOD, METROD AND DEVICE FOR REPRODUCING MULTIPLEXED DATA, AND
RECORDING MEDIUM CONTAINING THE DATA MULTIPLEXED BY SAID ME'I‘HOD
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(57) Abstract

A data multiplexing method in which a picture
is handled as a group of a plurality of objects and
picture data arc processed and multipiexed into
multiplexed data on an object basis, comprising the
step of dividing the picture into a plurality of main
objects and specifying cach main object; the step of, if
necessary, further dividing each of the specified main
objects into a plurality of levels of a hierarchy and
specifying by dividing the main object into smaller
subordinate objects; the step of packing each main
object and/or subordinate object into a packet and
giving a packet number to each packet; and the step of
adding the hierarchized data to the multiplex data as
hierarchized information. A method and dcvice for
reproducing multiplexed data are used for reproducing
the data multiplexed by the data multiplexing method.
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reproduced based on said tinme data and | ocation data. 10 22.

A reproduci ng nethod of data nultiplexed through the nmet hod as
described in Caim1l, wherein the nultiplexed data is reproduced based
on one of tine information anong a plurality of tine informtion

having difrerent T1nme bases. 15 23. A reproduci ng net hod of
dat a jnul ¢s @ )eg@@ t hr ough the met hod as described in Caim4, wherein

i nforjmation related to relations bet ween objects is picked out from
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20 24. A reproduci ng net hod of data 135

T/IPG7/01484
nmet hod as described in Caiml1, wherein object data ' %&%ﬁg%g'ﬂg{@
a.background of a picture is used for reproduci ng obj ect data "ol "
25. A data reproducing apparatus that receives data nultipl exed
t hrough one of the nethods as descripegl in Caiml to 14, wherein digital
dat a I ncl udi ng one of pi cture data, audio data or ot her data is
* reproduced. : = R o0 & H

1. (ﬁE?&)*ﬁﬁwﬁﬁﬁﬁ‘zﬁiéiiﬂAbﬁé’J;GCJ:D H&ZE
BRITBTFPINT—AIZBLT., fifBREREZFEOTY
INT—F2BELTIRIT, TPINTF—F pl EFTFI

5 T—4% dl1 EZERLLTE1OZFT TP bF—% o1 &L,

| FOINT—F p2%2BE20F TP bF—Fo02&L. B
BLOFTTPz I hF— ol RUE20F T2V h5F—%
02 EEMNMELTEISREZBENLTEIDOEF TPV bF—%
03EB/BBHIELERBET BTV SEFE,

10 2.8EBFTPzIbFTF—F0lB5VRATTIFTF—F o2
B#®T—5%28%. MREGT YR 1BEOWENRYE T
HDELELERBMLTOIERFLEROT I EZELLF . |

3. MiRFPINT—% p2 HEBKT—FITHD, HEKT—%
ZEIBROEREL., IR 7Pz b5F—% ol 2HiBERL

15 WERRT DA TPz b T B &Eﬁﬁ&?é%ﬁﬁl?
BOT—Y 2B,

4. (BEBR)MEE IO T2V T —F 03 2B 5RIC. Bt
Tz FF—F ol tHMiBA TV FF—F 020 EhED
TORGBRERTHEREHETELET DL EZ2RBLETHER

20 HIRROF— ¥ 2EFE,

5. (HER)EBEODEHBGBREFZ2ERGDES I LIZLKDESR
EHERTE3TOINT BT, iR EREREREDO T
PINT—FELZELLTEIERIC. TPINT—F pl EFT%
WF—F A1 22BN LTE1DOF TPz 7 bF—F o1&,

25 FTIOIINT—Fp2,TFPoNTF—5 222 BRLTE20L
TPz hTF—F02&l, RIBEIDF TSI/ FF—% o1
RUOE20FT7227 b5 —% 02 23BN ELTEILREEL
LTE3IDT TPz T —5 03 2BZILERBETEHTF
— ¥ B ELH %, ’

30 6. (MEB)EHODESKBRERZERADES I LIRELVDEK
EHMRITDBTIINT—ITBNWT, RitEGEERERBED T
PINT—FERZBLTEIRIC. TPINT—F pl &EFT ¥
VNF—2d1Z22E8ELTELIOF TPz bF—F o1& L,
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26. A data reproduci appar at us t hat reproduces dat.n%lt%% %QS[)
through one of the melg]ods as described in daim1l to 1 T HneI 1388 -
31

2 4

Mg T2 bF—% ol ENXT v MEL., KT v FF—%
opl 2R L. FPFNT—F p2 287 v ML, ¥ v bk
F—F op2 BER L. BEBE 1O Ty bTF—F opl&E20D
NIy hTF—Fop22 b REBELHLTEIDONY Y FTF—F
5 op3 EH/BBWARTBNT. Ny vy baBUT ANy FEESR
MENSTY T —F opl. NF v v F—F op2l¢iI2fE5T3
TEERBMET BT I BB EE.
7. (BER)EBROHGBRERZERADLDEBZ I LEREVEH®
EHMRTBTFVINTF—FEBWT, MR ERERERGED S
10 CHNF—FERBENTHIRIC. FUINF—F pl EFVH
NF—F A1 2 Z2BLHLLTE1OF TPz bF—F o1&,
MEAI TSI 2T —% ol ENTFy MELAT Y FF—%
opl EERL. FUVINF—F p2 EFPFNF—F d2 2L E
kLTE20F TPz bF—%02¢L, HWiRBEA T s b
15 T—F 02Ny MEL, Xy bF—F op2 ZER L. Hi
RBEBLONT YT —F oplEEBE2ONRT Y TF—F op2%
BIZZEHLTEIDODNR Yy bF—Fop32E3BAITBNT,
Rry heBRBTENry FESEMENSTY v FF— % opl.
NTy bF—Fop2Zl it E5ET B &éﬁf%&c‘:?‘ér v %
20 HELFE.

8. (HERBROEBGHEBRERZERADES I ELICLVDESR
PEBRTABATICINT—IICBNT, VML HGEBREEZBEDT
CINTF—FREZEATEHIRBIC. TPHIINTF—F pl EFTH
VWF—Fd12LEBELLTEL1OF TPz bF—% o1& L, .

25 MEF TPz bF—% ol 2Ry ML ATy hF—%
opl ZHERL. TTINF—F p2 7PN TF—F d28£E
ELTE20F TPz bF—F o2&, WiBqATZPzr b+
FT—% 02 NTy ML, Xy FF—% op2 ZTER L. Hi
REBLONRTFYMNT—FoplEEB20ONXT7 Yy bTF—F op2% 3

30 SGIZBELUTEIDODNRNTY FTF—Fop3 2 BFH3H/A/ITBN T,
E3DONTYPNTF—ARE1IONRyYy v EBS2HEL, X7y
FF—% opl. XT v bTF—% op2iCid. RIEEL1DNNT v b
BELRBDPIE2RVEION Sy N EBEZHETBLEE

BT xh B (SNEEUS)
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ﬁl ar 5t fA re%f‘a‘tes

pi cture, audio and d.a pr edet er m ned by fhe r'epr od

a correspondi ng picture, audio and data when one of t afmm:e Go.9%
4 epr oduced. 5 27. A data reproduci ng apparatus that decodes
“data mul tipl exed t hrough one of the methods as described in aim1l to
14, wherein one of a pi cture objoegt, an audio object and a data object

. each of which is owned by a decoder interpolates, conpletes and
\r/\;g:‘oglrjlgegf Oﬁ%@fg §BJ gﬁ %%ﬁﬁ%ﬁe&?b e audi o object, and a data obj ect
9. (MER)BEROCHEHBBRERZERRADEDIZLICXDEK
ERRTBFVIINF — FIBWT, MECESRBEREREDT
PINT—F2BELTHIRIZ. FOINT—F pl &EFTF
5 WF—F A1 2SEBEHLTEL1OA Tz FF—F o1& L.
MERA TPz bF—% 0l 285 v ML Sy FF—%
opl ZERL. MENRT Y FF— % opl ORBERTHEB/INr v
FF—F opl ONT Y FEBEERTELIOF— TN v k&
BEATY FTF—F opl CEEL., FUVINF—F p2 &5
10 INT—F 2EBEMLTHE20F TPz hF—F o2& L,
MiEA TPz bF—% 02 #NX7 v MEL, N v bF—%
op2 ZER L. BIRNT Y FTF—F op2 ODRARUHME 7 v
FF—F op2Dr vy hEBERTE2O0TF—T NN rv &
BIEENT Y bF—5 op2iHEL., BIREL1ONT Y hF—%
15 oplEB2DNRT Y FNF—F op22 I 5ICLEBEARLTE 3 DN
Ty bF—F op32BREIBARCBVT. B30Ty FF—%
op3il. B3DNRT Y FTF—FYORNBRUVEIDODNR Y v F5F—
FSONT Yy FPEEZRIEZIOF—TINTyry b2ESITE
EL.MEES3OF—TWNTry FEHES 1 RUE2 05—
20 TWNRT Y FONRTFy FBEBEZ2RRBRTEIEE2RBMETET
— ¥ ZELF
10. (EB)EKOH ﬁﬁﬁgﬁéEmAbﬁ6 EITEkDHE
BEBRTBEFUH T — FIZBWT., Ml EHBRBRERED
FTOINT—F2BEBLTBRIC. TPINF—F pl &5
25 INT—Fd1E2EZBRELTELIOF TP bF—F o1& L.,
TUINT—F p2RE20F TV hF—F o2& L, HiE
BLOFTT P2 I bTF—F0l1&820F Tz bF—# 02
%éBEZEELT%3®17V17#f—5o3&%6%%
KBWT.TPINT—FpleFIFNT—YAdA1ORYEBEE
30 KBRERBE1IORBERZEDTELOF T2 bF—%
1 XFZE{L., B3DF TPz bF—F o3 ORBBFLEIIH
BERB2ONMEREEIDOF TPV FF—% 03 KEDT
ZEMTHIEeRBMETBET— I EERFE.
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] 10 reproduced, and r reproduction. ‘ %ﬁ;@g#ﬁr

medi um oh which the data nmul ti pl exed through one | e og? 9398’
.descritbed in Caiml to 14 are recorded. 15 29. A
“transmtting medium through which the data nultipl exed t hrough one of

the nmet hods described in Caiml to 44

11, (BEBBEROESKERERZERADESZLICLDE
BEBRTBFVINTF I RLBNT, NREGBEREREOD
FOINT—FELBLHTHIRIZ. O3 NVF—F pl &FP
INTF—H A1 BELLTEIOF TV FF—F ol L.

5 RifEA TPz bTF—F ol BNRXTFy ML T FTF—%
| opl EERL.FUINT—F p2 2204 TPz r v F—%
02 & L. Hift 2"7’/::0 FFr—%F o217y L. K& v
FF—% op2 ZERL . MEB1ONY Yy hF—% opl &% 2
DT YT —F op2Z2IS5REERLTEIONYY bF—

10 Hop3&l. MBHMBEBELONT Y bT—F opl. HE20D1
Yy RF—F op2. EIDNRT Y TF—F op3KTHThEELS

BEIBMEMNETHILERUMET BT —YZELLSHE

2. BEREIBROEIOI IV bF—% o3 k2. BIRAT
SIURF—F ol. TSI RF—F 02. FT VI T

15 —F 3 DONTNAD, HERKITHIEHMN., BETHHNEZE
RUESFUFTF— VY eHBTEELTHILERBMET S
BEREBEIESBROT—YZELLF . .
13.#FRE12EHBOT—Y¥LEBNFETLENRLET—F2H
ETH5HRARRBNWT, BEHABITSRME,. BET5NEZER

20 L T UFTF—HRRETWTHEATSHS 2K HMET %

BESF—-YBEHE,

14. @EBEEZEEOFT 727 FOoESEKEL., FIEEEA

U MEMTHREKOTF— Y ELUBLTELELL., £E
F—FETBT—HEENFEIBLT,. ERDOEBBERER

25 FERNEDLEBCEREIVEREZBR T BT SINT—FIZ
BWT. MTEGEREZBEOTINT - ELENLTIE
. METFZIINT— 5E1§§td)i7j‘7"/’19 FPELTRET
53Tz MEETIAT v & MRBTZINT—F &R
EBREINEEF TPz b2, PECBUTERMMDWRES
30 TPz MNCRETHZIELLIVEEARLT. RiIEERA T2
FERETH IATYTE . FEINEELT T2z FPEUTXR
ATz b BENRT Yy MMELT. Ny M ESERNET S
AFyTE. BBLENENEZ, BELERELTHESE
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F—HCMMTBATFy T E, 2HTHEERBMET BT —
Y 2EFE.

15. (BEB)F Tz 7 b OREN. PR LEPDEREOER. B
A, XRHESOAOBRERTHBLTEEINSFEXR
Hl14R8WOT—F¥E2ELFE,

16. A7z bOREN. BEOWREREET S C tLiDﬁb
NOERFL1ABROF— Y LELFE.

17. 37z bOREN. P LbERKT 5. EHFT -5,
RUOMAMERCHBLCREINZIERAELA4EBROT — %
ZBEILHFE.

18. BB, A7z roxh2LAERBEL., MIREAOD
ﬁmgﬁémeEataﬁﬁﬁ14ﬁﬁ@¥_5z§mﬁ
o

1 9. MRE14ATEEMEINEEEST — 5%%5?%@27 4
BEABCBLT, MESEF— Y CRBLEREAMEINT
WRBAKE. NERELEFRCESHTRENCHET —¥
EHBMTEIRATy L. MRERENICOBMEINARERRI. M
REET—FRFEShTWERRI TPz bONRT v &
EZHMHTEE 10Ny FBERMBATFy T&., MRESET
—FICHEBEINTVWBR3EF TPz b0y P ESZHH
THE20ONFy P EEHBASTYy L, BIEEL. B2 DN
Fy hEBHHATFy TTHBEINENRY Y P EBBICETN
THETF— Y ERBETBIAT Yy /& 2ATHTLERYET
HEET—IYBEFE,

20. B RE14TEENINEEET— Y EBETHEZET—F
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