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1 DESCRI PTI1 ON DATA STRUCTURE OF META DATA
STREAM ON  OBJECT I N MOVI NG PI CTURE, AND SEARCH 5
METHOD AND PLAYBACK METHOD THEREFORE Technical Field
The present invention relates to a data structure of
a neta data streamin a system whi ch conbi nes novi ng
10 picture data in a client device and neta data in a
client device or a server devicelon the network to
reali ze noving picture hyper nedia or to display
caption or balloon on a noving picture, and a search
nmet hod and a pl ayback BeEh8dCt Refeforel @5NBackgr ound
Art Hypernedi a define associations called hyperlinks
anong nedi a such as a noving picture, still picture,
audi o, text, AR tHERUGKERBEORAMETA abATAv $TreseM nexdi a
to refer to &RIEGE e MOVINGRITRURD, aAd &EARGOr 20
exanpl e, t extMEIHGD AP sREAYBAST K IMBEHQAt BHER@EFORE

all ocated on a hone page which can be browsed usi ngw,

ctae Internet and is desgrlbed | ﬁﬁwt and links are
defined all over these t ext %%?% t ?l pi cture

data. By mdgsignat ﬁz'g&%]qﬂld'ﬁ( Céag da data structure

informati on as a I|nk t1 na |on can

I mrediratehy tdi Rty ed readrGE, tah%yyslw‘:%gié mﬁﬁ%}?%nes moving

associ ated information by directl signating a
phrapécthat appeali® 0 BN REHcARRERNEtINHata in a

intuitive operation is allowed. On the other hand, In
hyperiédna teaticenionl W server device on the network to
realize moving picture hyper media or to display
caption or balloon on a moving picture, and a search
method and a playback method therefore.
Background Art
Hypermedia define associations called hyperlinks
among media such as a moving picture, still picture,
audio, text, and the like so as to allow these media
to refer to each other or from one to another. For
example, text data and still'picture‘datamame allocated
on a home page which can be browsed usingisthe Internet
and is described in HTML, and links are defined all
over these text data and still picture data. By
designating such link, associated information as a link
destination can be immediately displayed. Since the
user can access associated information by directly
designating a phrase that appeals to him or her,
an easy and intuitive operation is allowed.

On the other hand, in hypérmedia that mainly
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2 include noving picture data in place of text and

still picture data, links from objects such as

persons, articles, and the like that appear in the

noving picture to associated contents such as their

text data, 5 still picture data that explain themare
defined. When a viewer designates an object, the

associ ated contents are displayéd. At this time, in

order to define a link between the spatio-tenpora

region o n, -object that appears in the noving

pi ct Ut &S HATF d8QBETN At RHCEORE eRi2sa 10 phage (obj eext and still

region. data) indicafjng the spatio- tenporal region of
the dbT eetE T g e ﬁfvri”g@ %w (ol pats rgé’e@ 28, DRES R
obj e e , sk i e sequence avi ng two
or nt%%{b%éag’s%d?b??erg?@k%hﬁ%e Jﬁglrbfghﬂéngvmg

WEGﬁictﬁlf@tw%nggfﬁ? dbé&gt%{fsnlg%%h 9 fﬁ%‘%lgléﬁ%e.xt data,

poi nts of a figure, as describe at -

KOKAlg tRubl isatt ; ; E$C
in JSB.qbaquiﬁgﬁ%ﬁgﬁéﬁﬁﬁggﬁgﬁggg?Pgdﬂﬁ%Fq%%%fﬁﬁﬁ?g%%: When

and theriddver nmys ihdtsad.ar e, tihd MLt &d contents
hypernmedi a that mainly include noving pi'dture data,

dat a afrac tiep liayfear.matAtorh ithatindesarri kesian actddmi dfora 1ink

di spl ayi ng ot her associ ated contents upon desi gnation

of aketbjeent tihe mgauiired dnpcaddi tieayi dro dtherakavect that

data. These data other than the noving picture data

wi | | 28BBS2% Sy dfeithed Moy 14y peicd ud@t @itk reeiswafitedred Arecents,

met hod of providing noving picture data and neta data

to adffawépPigcietrkedont dgiteparinggcating the spatio-
temporal region of the object in the moving picture is
required.

As the object region data, a mask image sequence
having two or more values, arbitrary shape encoding of
MPEG-4, a method of describing the loci of feature
points of a figure, as described in Jpn. Pat. Appln.
KOKAT Publication No. 2000-285253, a method described
in Jpn. Pat. Appln. KOKAI Publication No. 2001-111996,
and the like may be used. 1In order to implement
hypermedia that mainly include moving pi@&ture data,
data {action information) that describes an actiocn for
displaying other associated contents upon designation
of an object is required in addition to the above data.
These data other than the moving picture data will be
referred to as meta data hereinafter.

As a method of providing moving picture data

and meta data to a viewer, a method of preparing a



3 recording nmedium (video CD, DVD, or the |ike) that
records both noving picture data and neta data is
avai l able. In order to provide neta data of noving.

pi cture data that has al ready been owned as a video CD
5 or DVD, only neta data can be downl oaded or
distributed by streamng fromthe network. Both

movi ng picture data and neta dat3a nmay be distributed

via the network. At this tine, neta data preferably

has a format that can efficiently use a buffer, is
sui t EFERTHhndoRedbuactesdecafiB, | BVPpbast thgal hké) anyat
data loss in the network. \Wen noving picture data

are SWELHLY FrEYyUBRRATING RECHUrevwdeha navd noeph cdate is

data captur at pluralit of canera angles are

pr epaarveagl,faalﬁege'a vf%v%’?d%’ént%r%ﬁ?‘ﬁl‘i% Betacfagh of moving.

ar bi t.r. e;. like nmulti-angle video of DVD

o oo e e L BRGS0 SR oL o oo

! . t . . f . . t '
s BT L T g .
2000428525 andiy 200k EHOW e w20 S NGS HTBLA, 48] 3,00 | e

the network associated with a noving picture
di st dialtat echd meta aldi2nes, iBC|ddas i YU MAld AhPhetwork.

the noving picture or an object which appears in the
novi Ag phatsurtemet, henaet aladat drese e Wed t0 S8MAN that
for an object. For exanple, a nane or 25

char gétiepifftlicd enofl yamsebjae btu fiffeirgh iappedns aldcows ridom
search. At this tinme, it is desired to efficiently

10 sear 8AC68Png 2 Ae igerebdstaagainst any data loss in the
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network.

When moving picture data are switched frequently
(e.g., when moving picture data captured at a plurality
of camera angles are prepared, and a viewer can freely
select an arbitrary camera angle; like multi-angle
video of DVD video), meta data must be guickly
switched in correspondence with switching of moving
picture data (see Jpn. Pat. Appln. KOKAI Publication
Nos. 2000-285253, and 2001-111996).

Since meta data on the network associated with

a moving picture distributed to an audience includes
information on the moving picture or an object which
appears in the moving picture, the meta data may be
used fo search for aﬁ object. For example, a name or
characteristics of an object which appears allowé to
search. At this time, it is desired to efficiently

search using the meta data.



4 Further, when such neta data is distributed to an
audi ence in a stream ng manner, the neta data is
desirably in a formresi stant agai nst data | oss on

the network. Disclosure of Invention It is an object

of the present invention to provide a data structure
of a neta data streamand a search nethod using the
same which enable to efficiently search for an object
by using neta data. It is another object of the
present invention to provide a data structure of a
neta data stream and a pl ayback nethod therefor which
enabl e to reduce an influence duefto m ssing parts of
neta data, caused by data loss in streaming. It is a
further object of the present invention to provide a
data st ructfi EN6I ra whetra sthatha mettee almtimaisnglia traduged to

data si ze.

One ,aspect of the present invention

5
provi 88s S¥9AEPE s tPust StEesmiadnmeangat ather metewbiath is
is coa&kgggg?gtgﬂiinclude two or nore access units

whi ch are

ts*OtApabresSbinperAginatiepehdehtby on

processgdneths-access unit having first data where a
'spat io-tenporal region of an object in a noving
picture is described gnd_.secqnd dat which specifies
whet her or not objectg*gﬁ‘ggﬁggiﬁg EFX?HFé?n whi ch are

at

respecti vety ﬂ,ﬁsézgr@&fék!pyof h@h@?ﬂg%&éeﬁ’ggig\ﬁ%% :tf%r& #g

| east two different access un are se
provide a data structuve of a meta data stream and

@ search method using the same which enable to
efficiently search for an object by using meta data.
It‘is another object of'the present invention
to provide a data structure of a meta data stream and
a playback method therefor which enable to reduce
an influence due to missing parts of meta data, caused
by data loss in streaming.
It is a further object of the present invention to
provide a data structure of a meta data stream having

a reduced data size.



identical. An alternate aspect provides a data

structure of a neta data stream which is configured

to include one or nore access units which are data

units capabl e of being indg?endently processed, the
access unit having: first data where a

spati o-tenporal region of an object in a noving

picture is described; second data which specifies

whet her or not objects in a noving picture, which are

r espetBfvéppeciesifgnaiedpbysehe dbjveat i680ieRvEaEa i dara
atrheastet cess. upits, are semantically .
ldentical;%?égg afg;(gﬁﬁitﬁfraamddﬁﬁiﬁhiéﬁ idifdaesd to
Whettrds (e t ext mete iasceesprassed Ofhich are data units

ADRICQPE ES t.her gspect of the present

i nvention p§§3P82§%§e9883835f¥u@F@F@Séﬁda fiea AMSES unit

Ft¥ieum Whkeh idatconihgueed: t @paicielU8RHOPEI O BN of an
gﬁl%slm@¢fh are gaia units capabl e of being

i ndependenfly" protesBedt ihe igccdascritiad aadi sgeond data

w&gﬂ@tS@&Cafmﬁschhépﬁ@if¢ﬁsnéh|bgfgé@@ ﬂ$férﬁ%kf§§r§&cture,
whii PR axLs of gﬁgy%%ﬂg pi cture; second data I'ncl uding

at | éast “onBeot it kIRt iy dhobiieisc o egigion data
idatat wheset awspatlifFeb-erpor i QN an_gbject in
ihbe . ovi ng picture is desgg%ﬁé aﬁg‘ggﬁigﬁ af%%ﬁqﬁﬁfally

associated with the spatio-tenporal region, and data

whi ch specifies a processing performed when the

spatio-tenporal region is designated; text data; and

t hi r FHaf AT GRRRFE | REPESEePrUNieddrer at I teexstdathurs of a

MR rLASE d; te A0 G SRPL S S gfigur G €5 Eﬁéfé&gt%gg gt more
Drawings FIG 1 is a view for éexplainrng a diSplay
&P e Units  which are data units capable of being
independently processed, the access unit having: first data
where a spatio-temporal region of an object in a moving
picture is described; second data which specifies whether

Or not objects in a moving picture, which are respectively
designated by the object region data in at least two access

units, are semantically identical; text data; and third
data which indicates whether the text data is compressed or

non-compressed.

Another aspect 'of the present invention provides a

data structure of a meta data stream which is configured to

include one or more access units which are data units

capable of being ihdependently processed, the access unit

having: first data which specifies a lifetime defined for a

time axis of a moving picture; second data including at

least one of data which specifies object region data where

a spatio-temporal region of an object in the moving picture

is described and a display method associated with the

spatio-temporal region, and data which specifies a
processing performed when the spatio-temporal region 1is

designated; text data; and third data which indicates

whether the text data is compressed or non-compressed.



7 of hypernedia according to an enbodi nent of the
present invention; FIG 2 is a block diagram show ng
an exanple of the arrangenent of a system according
to an enbodinment 5 of the present invention; FIG 3
is a view for explaining thesrelationship between an
obj ect region and object region data according to an
enbodi ment of the present invention; FIG 4 is a view
for explaining an exanple of the 10 data structure of
an access unit of object neta data according to an
enbodi nent of theBP{%%eBt invention; FIG 5 is a view
“for explaining a nethod of tiBFAPRgOE DERWERISE r eam
accordi ngTE0 gn odinent_of th resent invention;
TR G R 3&?&% S&nﬁ@gxfp‘?%i %ﬁ‘ﬁﬁgaglﬁl*ésiaﬁpfiéseﬂab’héxample
configuration of a Vclick access table according to

an enbodi rent of the present invention; FIG 7 is a

vi ew for explaining an exanple of the configuration of
a transm ssion packet according to 20 an enbodi nent
of the present invention; FIG 8 is a view for
expl ai ni ng anot her exanple of the configuration of a
transm ssi on packet according to an enbodi nent of the
present invention;, FIG 9 is a chart for explaining an
exanpl e of 25 conmmuni cati ons between a server and
client according to an enbodi ment of the present
invention; FIG 10 is a chart for explaining another
exanpl e
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8 of comuni cations between a server and client

according to an enbodi nent of the present invention;

FIG 11 is a table for explaining an exanple of data

el ements of a Vclick stream according to an 5

enbodi nent of the present invention;, FIG 12 is a

tabl e for explaining an exanple of data elenents of a
header of the Vclick stream according to an

enbodi nent of the present invention; FIG 13 is a

tabl e for explaining an exanple of 10 data el enents

of a WElhygkeavedss ancbrdhly accendemfgoli®medd of the present
enbodi nent of the present invention, FIG 14 is a

t abl el B6PNEXPR &I ni ng an exanpl e of data el enents of a
header of the Vclick access unit (AU according to an
enbodi ment F6F - t Belpreskhecksdipgsani showkbng anseksmple of
tabl e .for_explaining an exanple of data elenments of a
tinme %n?ar%#)n?%e’vgw%ka aThRsY! RFPrEiy Becar demgediment
to an,enfiodi nent  of 1 he resent i nvention; 20 FIG 16

is atable for exXpr at’hHY E exanpl e of data el enents

fati ' -t he: Vel i ck it ,
occor i ng THETPs ke P ol odT ETEEERT iR kst sblonsnip

FI G pbficed atrat&fjbé&r f@gqltog{; Ls'urgg cl?ﬂr]jfeeﬁ(@r?%%inooﬁc da

data el ements of ] ect or et 11 .
accobdicgdilny alb e eiimNinG]t tde JHesen ér{E/?ier}éHEion;
e o
FIG. 4 is a view for explaining an example of the

FIG 18 is a table for explaining an exawﬁ
data structure of an access unit of object meta data
according to an embodiment of the present invention;

FIG. 5 is a view for explaining a method of
forming a Vclick stream according to an embodiment of
the present invention;

FIG. 6 is a view for explaining an example of
the configuration of a Vclick access table according to
an embodiment of the present invention;

FIG. 7 is a view for explaining an example of
the configuration of a transmission packet according to
an embodiment of the present invention;

FIG. 8 is a view for explaining another example of
the configuration of a transmission packet according to
an embodiment of the present invention;

FIG. 9 is a chart for explaining an example of
communications between a server and client according to
an embodiment of the present invention;

FIG. 10 is a chart for explaining another example



10

15

20

25

9 types of object attribute information according to

an enbodi nent of the present invention; FIG 19 is a
tabl e for explaining an exanple of data elenents of a
name attribute of an object 5 according to an

enbodi nent of the present invention; FIG 20 is a

tabl e for explaining an exanple of data el enents of

an action attribute of an object g according to an

enbodi nent of the present invention;, FIG 21 is a

tabl e for explaining an exanple of 10 data el enents

of a cOHntouruaitatbohe BétaBeAbhestrvasCOREl BYi EAt 8Bccording
enbodi ment of the present invention;, FIG 22 is a

t abl et oan expbad eyt anf exhappeeoént dahacet esrpt s of a

bl i nking region attribute of an object according to an
enbodi mentF6F- t heé peeseneblesSfpnverpionnifyGan28xbfpde of
tabl e for explaining an exanple of data elenents of a
nosai e Himetts i piite elank obfeeam accordimg to am
enbodi nent. of the present invention; FIG 24 is a

t abl ee’ﬁor WS QI N AP Eseet elwfentirrat a el enent s

of a pain%qkfgi attriq§%ﬁ o% an object,  according to

an enbodi ment” of” the PredRmt AV erHR At HIG apseramgle of

tabl g for &XRlRidY NG an heexaac{%rlbeofmthedQ}cglrjceélﬁgset{%saéﬁf

text information data of an ject acc

enmbodichy ok tthe o esgidql tion; 6 is a. .
table f or expl ai ni ng an gxlg%p\@*ﬁg do)é)r#hfg?pzféeﬁ%enn%n ns"reor]‘atlaon’
text attrirget.e 10f jan HOhkjpote ﬁﬁc_cérygﬂl'}ﬂiﬂi%cf‘rhn example of

enbodi nent of the present invention;
data elements of a Vclick access unit (AU) according to
an embodiment of the present invention;

FIG. 14 is a table for explaining an example of
data elements of a header of the Vclick access unit
(AU) according to an embodiment of the present
invention;

FIG. 15 is a table for eXplaining an example of
data elements of a time stamp of the Vclick access
unit (AU) according to an embodiment of the present
invention;

FIG. 16 is a table for explaining an example of
data elements of a time stamp skip of the Vclick access
unit (AU) according to an embodiment of the present
invention;

FIG. 17 is a table for explaining an example of
data elements of object attribute information according

~to an embodiment of the present invention;

FIG. 18 is a table for explaining an example of
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10 FIG 27 is a table for explaining an exanple of

data el enents of a text highlight effect attribute of

an object according to an enbodi nent of the present
invention; 5 FIG 28 is a table for explaining another
exanpl e of data elenents of a text highlight

attribute of an object according to an enbodi nent of

the present invention; FIG .29 igs a table for

expl ai ni ng an exanple of 10 data elenments of a text
blinking effect attribute of. an object according to

an enbyeitrenf obje¢he presebtitei INEBEMOPiok] &cd8disgato
table for explaining an exanple of data elenments o

an emiyepodinext of i okéngrasent bimeentiboof an obj ect
according to an enbodi nent of the present invention;
FIG 31 isFECtablelfor exblai Avhgeanl ekaipy canf exdapae of
elengﬂgs of . a text scroll effect attribute of an

obj et? Ht OrWHY § Park SRRl et Lt e Hef presdniect0
invention. £l G, 32 is tabl e for_expl aining an .
exanp ecoor(}%dmcgattéj eefnerﬁiﬂ?%gjd‘?e%t t ¥ t TG RIAGE S figeention;
attribute of; a abj ect, gc or%ng to an enbodi nent o

the present” i nve%tﬁli gan;t FIST RPN 3 rrample of
expl aiapiang 1nRHRS axaple . of, data. §lqnents of g text
kar aoke effect attr%uteag l%anndao ﬁr§%U%aeccoot?cﬂ%gO%?%e%
enbodicaRRUial £Re B @3®Ydiment of the present invention:;

FIG. 21 is a table for explaining an example of
data elements of a contour attribute of an object
according to an embodiment of the present invention;

FIG. 22 is a table for explaining an example of
data‘elements of a blinking region attribute of
an object according to an embodiment of the present
invention;

FIG. 23 is a table for explaining an example of
data elements of a mosaic region attribute of an object
according to an embodiment of the present invention;

FIG. 24 is a table for explaining an example of
data elements of a paint region attribute of an object
according to an embodiment of the present invention;

FIG. 25 is a table for explaining an example of
data elements of text information data of an object
according to an embodiment of the present invention;

FIG. 26 is a table for explaining an example of
data elements of a text attribute of an object

according to an embodiment of the present invention;
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11 invention; FIG 34 is a table for explaining an
exanple of data elenents of a |ayer attribute of an
obj ect according to an enbodi ment of the present
invention; 5 FIG 35 is a table for explaining an
exanpl e of data elenents of an entry of a |ayer
attribute of an object according to an enbodi nent of
the present invention; FIG 36 ig a table for

expl ai ni ng an exanple of 10 data el enments of object
region data of a Vclick access wunit (AU) according to

an enbodi mENG.oR7t e Bresene foRVERplAAniFEhGan3éxhfipde of
fl omchart showi ng a normal playback start “processing

sequeficlea (whemeNthi ok dataxtshsybLeght 16rF8c8 SEE¥Ehhte of
according to an enbodi ment of the present invention;

FI G 38 ?RIeCH| anehadinghboi ay emodtementdr ol the present
pl ayback start processing sequence (when Vclick data

i s stdleFiPrhe server) according to an embodi nent of

20 the preﬁiﬁ?t %gventi on, FIG 39 is a flowhart

showi ng a mef © pt2ybatrPlentiobrotkkaingngeanenber example
(V\herbﬁlcndo'? dﬁ%a is stored in the server) according

to an e éot | et gty h%gp?' eseht Pigvkiihomtosipes gb

is adf] omhart show random gccess pl aybgck start
processi n sequencogci&\%}int%ca}ri ¢ at&ﬁf]a{“‘?%tp %"}t/o%é%l Ryfsent
the sernveR)icaccording to an enbodi ment of the

FIG. 29 is a table for explaining an example of
data elements. of a text blinking effect attribute of
an object according to an embodiment of the present
invention;

FIG. 30 is a table for explaining an example of
data elements of an entry of a text blinking attribute
of an object according to an embodiment of the present
invention;

FIG. 31 is a table for explaining an example of
data elements of a text scroll effect attribute of
an object according to an embodiment of the present
invention;

FIG. 32 is a table for explaining an example of
data elements of a text karaoke effect attribute of
an object according to an embodiment of the present
invention;

FIG. 33 is a table for explaining another example

of data elements of a text karaoke effect attribute of

an object according to an embodiment of the present
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12 present invention; FIG 41 is a flowhart show ng
anot her random access pl ayback start processing
sequence (when Vclick data is stored in the server)
according to 5 an enbodi nent of the present invention;
FIG 42 is a flowhart show ng a normal playback

start processing sequence (when Vclick data is stored
in a client) according to an enbbdi nent of the present
invention; 10 FIG 43 is a flowhart showi ng a random
access playback start processing sequence (when

Vel i ckndanbies; stored in the client) according to an
enbodi mrent _of the present invention; FIG 44 is a
flowchart ERewi Af asfal teblagfeb epplaindngoént brample of

clieg% according to an enbodi nent of the present
i nverftdioh; SFEEENYS ¢% & Frveehaktripare 4§ amovkbiecan
access _point search seguence in a Vclick stream using

GO HAB O 130D TRRLRA h Ot - BRbYRR frohtv et Lon;

a Vel
t he prese 20,4 nvention; . Fl 46 is a flowhart
(part 2) s %%ﬁn%éahsdid%% lepgéﬁte%%i?%%l%%q%%n%%amﬂl% of

VC'i@&ﬁgréﬁﬁﬂéﬁﬂgmbfiéﬁﬂén é%?§§%§$h§%@f%é%ﬁ?ﬁﬁg;q%%

to an enbodi nent of the pres inventio

15 SFTLMTET MRS 0 B O L A e
mat cAngee@ridin}g to an enbodinent of the

FIG. 36 is a table for explaining an example of
data elements of object region data of a Velick access
unit (AU) according to an embodiment of the present
invention;

FIG. 37 is a flowchart showing a normal playback
start processing sequence (when Vclick data is stored
in a server) according to an embodiment of the present
invention;

FIG. 38 is a flowchart showing another normal
playback start processing sequence (when Vclick data
is stored in the server) according to an embodiment of
the present invention;

FIG. 39 is a flowchart showing a normal playback
end processing sequence {(when Vclick data is stored in
the server) according to an embodiment of the present
invention;

FIG. 40 is a flowchart showing a random access
playback start processing sequence (when Vclick data is

stored in the server) according to an embodiment of the
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13 present invention; FIG 48 is a view for

expl aini ng an exanple of the data structure of
NULL_AU according to an enmbodi nent of the present
invention; 5 FIG 49 is a view for explaining an
exanple of the relationship between the Vclick AU
effective tinme interval and active period using

‘NULL_AU according to an enbodi neht of the present

invention; FIG 50 is a flowhart for explaining an
exanple 10 (part 1) of the processing sequence of a
met a Pag e abhagent whien NULL_AU according to an

enbodi ment_of the present invention is used;, FIG 51
is a flowchart fériexpl hiavabash ekewphe alppoher2Fanfiom
t he processggg?sequence of a neta data 15 nmanager when

NULL ZEFSRT A HRHP T SheEhiorrenting semeepreserien

oo e R RS SR daraips <o
sequeneloB B Hala . BOAGE WS NLL AU
invention grg Usesl i FI.G e B3, disa A Vé}ﬁanj%g% %@%l%%iegglgynback

exanpl e of the structure of an en
di sC saeeer irtts® iR R e nt, iy lt\}lﬂi%@‘ct%rfta is siteored

invention; FIG 54 is a view for explalning an exanp

of 25 theldieneqt @toHidinet We 4 dft BRkanced PWR present
video disc according to an enbodi nent of the present

i nveanventiBh@ 55 is a view for explaining an exanple

(part FIG. 43 is a flowchart showing a random access
playback start processing sequence (when Velick data is
stored in the client) according to an embodiment of the
present invention:;

FIG. 44 is a flowchart showing a filtering
operation of the client according to an embodiment of
the present invention;

FIG. 45 is a flowchart (part 1) showing an access
point search sequence in a Veclick stream using a Vclick
access table according to an embodiment of the present
invention;

FIG. 46 is a flowchart (paft 2) showing an access
peint search sequence in a Vclick stream using a Vclick
access table according to an embodiment of the present
invention;

FIG. 47 is a view for explaining an example

wherein a Vclick AU effective time interval and active

period do not match according to an embodiment of the
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14 1) of the structure of Vclick information

according to an enbodi nent of the present invention;

FIG 56 is a view for explaining an exanple (part 2)

of the structure of Vclick.information according to 5

an enbodi ment of the present invention; FIG 57 is a

view for explaining an exanple (part 3) of the

structure of Vclick information ®mgcording to an

enbodi nent of the present invention;, FIG 58 is a view

for explaining a configuration 10 exanple of Vclick

I nf orpeg $@mt accoedt hgnt 0 an  enbodi ment of the present
invention; FIG 59 is a view for explaining
descri pti ohlGexé¥pie 4 vieWcEbckekpiaotmbhioanaskondisgof the
to an_ enbodi nent of the present invention; 15 FIG 60

i s a 94t Foruekprai of i ldeskY i ptiordimxanpl &n 2emdfodiment of
Vbliéﬁ}infornation according to an enbodi nent of the

pr esent® iRVEIRT oMM HME1®1 is a view for expl ai ning

descripti exapl e 3 of Vclick information according

to an ZOqgﬁ%bdfﬂg%ﬁ BIVIHE resertlitvem jom emamlext
is ay.ewf.ar. . i_ni,ng descri.pti . ex l e 4 of, ,
Vol | G A it b st st e time
pr esent dypvaention;; &l I vi.ew f expl ai ni ng. .
descripﬁion 58 efgﬁﬁlg g%gF§§gﬂFE%qlﬁﬂ%L ll(ﬁ$cééﬁlng to
accoedi BEbLA 1 AR nteHIOHHE Yy ferfthd RILIAN, 1 NVent i on;

FIG 64 is a view for explaining description
FIG. 50 is a flowchart for explaining an example
(part 1) of the processing sequence of a meta data
manager when NULL AU according to an embodiment of
the present invention is used;

FIG. 51 is a flowchart for explaining an example

(part 2) of the processing sequence of a meta data
manager when NULL_AU according to an embodiment of
the present invention is used;

FIG. 52 is a flowchart for explaining an example
{part 3} of the processing seguence of a meta data
manager when-NULL_AU according to an embodiment of the
present invention is used;

FIG. 53 is a view for explaining an example of the
structure of an enhanced DVD video disc according to
an embodiment of the present invention;

FIG. 54 is a view for explaining an example of
the directory structure in the enhanced DVD video disc
according to an embodiment of the present invention;

FIG. 55 is a view for explaining an example (part
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15 exanple 6 of Vclick information according to an

enbodi nent of the present invention; FIG 65 is a view

for explaining description exanple 7 of Vclick

i nformati on according to an 5 enbodi nent of the

present invention; FIG 66 is a view for explaining

anot her configuration exanple of Vclick information
according to an enbodi ment of tihe present invention;

FIG 67 is a view for explaining an exanple 10 wherein

an English audio Vclick streamis selected by Vclick

i nf orheteDntkecortduiagute af eabddk nentofhat hén PEESEMNng to
invention; FIG 68 is a view for explaining an exanpl e

wher éi™h enlgeparese alidilve orésdnist rreamt Soisel ect ed by

15 Velick information according to an enbodi nent of

the presentGinvents on;vieG fen ¢xphaimbngfan example (part
expl aj ni n exanpl e wherein an English caption

vel i ﬁr}?eﬁiﬁ i S e P by C MG, cl i it et grecording to
accordi t 0,.an _enbaodi nent of the 20 present

i nver‘??ll o%%fboﬂl@e Cifg tg;e%i%ﬁs’fed}t eXPIFNiYy an exanpl e
wherein a a . captj.on Vclick streamis sel ected

by Vcli ckﬂl%g'f {)B(ra?rsm g gdﬁ ‘}alcecworfgcﬁge}i S EHb Gt ietiRfe (part

the 3pregenphd %‘E%Qﬂﬂit%e 2x KB Al 5 ogfn\z_%tits%\ﬁr{ ga{gcording to

expl ai ning an exanpl € whéreinan ang
stream babsaliaehed o2y t¥el it sl AR According to

an enbodi ment of the present

FIG. 58 1s a view for explaining a configuration
example of Vclick information according to an
embodiment of the present invention:

FIG. 59 is a view for explaining description
example 1 of Vclick information according to an
embodiment of the present invention;

FIG. 60 is a view for explaining description
example 2 of Vclick information according to an
embodiment of the present invention:

FIG. 61 is a view for explaining description
example 3 of Vclick information according to an
embodiment of the present invention;

FIG. 62 is a view for explaining description
example 4 of Vclick information according to an
embodiment of the present invention;

FIG. 63 is a view for explaining description
example 5 of Vclick information according to an
embodiment of the present invention;

FIG. 64 is a view for explaining description
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16 invention; FIG 72 is a view for explaining an
exanple wherein an angle 2 Vclick streamis sel ected
by Vclick information according to an enbodi nent of
the present 5 invention; FIG 73 is a view for
expl ai ning an exanple wherein a 16 : 9 (aspect ratio)
Vclick streamis selected by Vclick information
according to an enbodi nent of the present invention;
10 FIG 74 is a view for explaining an exanpl e

wherein a 4 : 3 (aspect ratio) letter box display

Vel i ckxarpeanti sfs¥bedctedihyoVmbttkni akebrat hgnNto an
accordi ng to an enbodi ment of the present invention;
FI G 98Pedimeptenff bheegpbaentngnmanexanpl e 15 wherein
ad: 3 (as?ect rati o) pan scan display Vclick stream
i s sel ectelilBy Y€l iekai wternheronxnésondnggdeecraption

enbodi nent . of th§ $r sent invention, FIG 76 is a view
for expi®hfng atd g&% BHEppratier agperdeagato an

accor i to an e di nent of the present 20
i nvenetq{l'%%j;l%ﬁ %gb%%e PUTEW T of VEXPHEPHI ng an exanpl e

of Lhe  dabsestpdeLire ol anesecess it ol oblect

neta data according to an e

| VeRd-Aig 4 1 B st M St ML P! ALALG A0 OXATE) €41 ng

of the 25 data s;ruct e of an access uni
et atdatd A HAKE [0 AhETHQU It Af e i, I esent

invention; FIG 79 is a view for explalining an exanpl e

of the FIG. 67 is a view for explaining an example
wherein an Bnglish audio Veclick stream is selected by
‘Velick information according to an embodiment of the
present invention;

FIG. 68 is a view for explaining an example
wherein a Japanese audio Vclick stream is selected by
Vclick information according to an embodiment of the
present invention;

FIG. 69 is a view for explaining an example
wherein an English caption Vclick stream is selected by
Vclick information according to an embodiment of the
present invention;

FIG. 70 is a view for explaining an example
wherein a Japanese caption Vclick stream is selected by
Vclick information according to an embodiment of the
present invention;

FIG. 71 is a view for explaining an example
wherein an angle 1 Vclick stream is selected by Vclick

information according to an embodiment of the present
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17 data structure of a duration of a Vclick access
unit according to an enbodi nent of the present
invention; FIG 80 is an explanatory view of a display
exanpl e of search results of a Vclick access unit 5
according to one enbodi nent of the invention; FIG 81
is an explanatory view of a display exanple of a
search result of the Vclick acce$s unit according to
one enbodi nent of the invention; FIG 82 is a flow
chart for explaining a flow of 10 a processing of
sear chivngntherYcl i ck access unit according to one
enbodi mrent of the invention; FIG 83 is an explanatory
view of a Higpl dy iexanpliewoffoseaxphaiasubt anobxthele
Vclick access unit _according to one enbodi nent of the
i nventiohelnsar epgda 2sValitbwsthasn forsexpbhedi hy Hclick

flow of . a géocessing of determi ning and interpolating
a m sETHYrMVeI PRkAGECESINGNFP AR cORBPANEDt 0nE the present

enbodj tfgnthe invention; FIG 85 is an
expl anatory vi‘ew of a nethod of 20 interpolation the

m ssi ng Vckigk Cess it agcording .to one
enbodinent#% Tt g ?%v%g?#%%;géfcfx%gafgl%% X pPEREPOFy
Vi ewfe e {0t S 1UCH UrLsp Of &Ml L ckyareess Uity ;g
header of the Vclick access unit accord%ng Yo one

enmbodig iyt <f H}J_“]G[dlrli\@{‘tiirpfﬁrm?ag‘ci%rpaé,jof.éirﬂ%fﬂc?\’\én
chart for explaining a flow of the processing of

det ermibridigeartd dmtterep@aiddig tihereddssing Velick

access unit according to one enbodi nent

FIG. 74 is a view for explaining an example
wherein a 4 : 3 (aspect ratio) letter box display
Veclick stream is selected by Velick information
according to an embodiment of the present invention;

FIG. 75 is a view for explaining an example
wherein a 4 : 3 (aspect ratio) pan scan display Vclick
stream is selected by Veclick information according to
an embodiment of the present invention;

FIG. 76 is a view for explaining a display example
of hypermedia according to an embodiment of the present
invention;

FIG. 77 is a view for explaining an example of the
data structure of an access unit of objedt meta data
according to an embodiment of the present invention;

FIG. 78 is a view for explaining an example of the
data structure of an access unit of object meta data

according to an embodiment of the present invention;

FIG. 79 is a view for explaining an example of the
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18 of the invention; FIG 88 is an explanatory view

of a data structure of a nane attribute of a Vclick
access unit object of the Vclick access unit

according to one enbodi nent of 5 the invention; FIG

89 is an explanatory view of a data structure of an
action attribute of the Vclick access unit object of

the Vclick access unit accordinglto one enbodi nent of
the invention; and 10 FIG 90 is an explanatory view

of a data structure of text information of the Vclick
accesdatipi $tobfeereopf ahduVetick afcesgclnck access unit
accordiqg to one enbodi ment of the invention. Best

Mode ForC¥2iRyihg @t enhedingeht pOnthd Sprmsenbodimention;
of the preffg; hgvention will be described _

her ei naf t ef ~W t AVr &f efRNBEPL BRERETY aBtorpafypngdisplay

d i Ov ' f | jcati FIG 1
i Pl B RATE ST SERTLER i 0f 20/ ek rechres uvett
h Jredia); A b ' j.ect . nmeta dat
atear e 1 4 R’ PR CHRUBHEY o LOterHeTe okt o

or diy | f
nureral 100 dorgr ot & hed ng b STLH o HT by bhck SH bt

and E¥Xbmpad STRUSQ Y f ' ' re .
whi ch i spgl ayed backa%g]h t%%%oﬂ%%{%%l&%%ﬁaa@ébe%# dnit

Wi ndawdo dieqortde N ehddiMe 1Y NG HY Gl ¢ 05 2
recordi ng medium Reference nuneral 102 denotes a
FIG. 82 is a flow chart for explaining a flow of
a processing of searching the Velick access unit
according to one embodiment of the invention;
FIG. 83 1s an explanatory view of a display
example of search results of the Veclick access unit

according to one embodiment of the invention;:

FIG. 84 is a flow chart for explaining a flow of

a processing of determining and interpolating a missing

Vclick access unit according to one embodiment of the
invention;

FIG. 85 is an explanatory view of a method of

interpolation the missing Vclick access unit according

to one embodiment of the invention;

FIG. 86 is an explanatory view of a data structure

of a Vclick access unit header of the Vclick access
unit according to one embodiment of the invention;
FIG. 87 is a flow chart for explaining a flow of

the processing of determining and interpolating the

missing Vclick access unit according to one embodiment
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19 region of an object that appears in the noving

pi cture. Wen the user noves the nobuse cursor into

the region of the object and selects it by, e.g.,
clicking a nouse button, a predeterm ned function is
executed. For 5 exanple, in FIG | (b), docunent
(information associated wth the clicked object) 103

on a local disc and/or a networkigs displayed. In
addition, a function of junping to another scene of

the noving picture, a function of playing back

anot hef nowi igventione file, 10 a function of changing

a playback node, and the |like can be executed. Data

of region HD2. 088t he abj egplanatbon data 6f aadstheBtructure
upon designation of this region by, e.g., clicking or

the 19%e Tt taet Fikete ¢f deVekfek raccdss tanas object of

obj ect data or Vclick data together. The object
met a %’ﬁng}%df%@?% dEH brReC oY fovione @hlsddieent of

datatﬁggorq;n nedi um (optical disc, hard disc,
seni conduét SHbry, or the like) together wth

novi ng  pi r ta,_or be stored in a server on
the 20 netEv\q/oG?'keaa%SISnaaﬁp PEREA YUY Het Y 1 ¥ht@ \Fabd hetructure

net Woik o, HOW;t.Q t hi licatign will be . ,
described in lg)et S RS A (V%as]tcg?nal\%i?eﬁ% HiE obJect
2 iso& seherahiicbleck di agram | t he .

ar r angement of a sﬁkeaﬁing §%p§%§?h§ﬂgﬁ%§%bfﬁmrembodlment
conpafi bhe dhsenpliayer knaccordi ng to an enbodi nent of

the present invention. The functions of respective

FIG. 90 is an explanatory view of a data structure
of text information of the Vclick access unit object of
the Vclick access unit according to one embodiment of
the invention.

Best Mode for Carrying Out the Invention

An embodiment of the present invention will
be described hereinafter with reference to the
accompanying drawings.

(Overview of Application)

FIG. 1 is a display example of an application
(moving picture hypermedia) implemented by using object
meta data according to the present invention together
with a moving picture on the screen. In FIG. 1(a),
reference numeral 100 denotes a moving picture playback
window; and 101, a mouse cursor. Data of the moving
picture which is played back on the moving picture
playback window is recorded on a local moving picture

data recording medium. Reference numeral 102 denotes a



20 building conmponents w |l be described bel ow using

FIG 2. Reference nuneral 200 denotes a client; 201, a
server; and 221, a network that connects the server

and 5 client. Cient 200 conprises noving picture

pl ayback engi ne 203, Vclick engi ne 202, disc device

230, user interface 240, network nanager 208, and

di sc device nmanager 213. Referemge nunerals 204 to

206 denote devices included in the noving picture

pl ayback engine; 10 207, 209 to 212, and 214 to 218,

devi cesgiinul adedni nbjehe Yabkickpprgirseinande248vang picture.
220, devices included in the server. Cient 200 can

pl ay BagR BBOi ngepi vouee tHatmpuamrdcoanodi spkaythe region of
docunent described in a markup |anguage (e.g., HTM

or theRfiRRYeChniRe aréesteréll 28.ifA. di sccévkiag280mouse

Al so,, client 200 can display a docunent (e.g., HTM)

on tH%u%%?%br%.p@ﬁ@ﬁtﬁﬁTé“%%t5”%§§b@ﬂa#§deﬁﬁﬁhtﬁ@vin@or

pi ct sto in client 200 is stored in server
201,%%%F§§%g?zﬁb %gg‘egé%Lted%gﬁm%QBa&knﬁ?ﬁ%%géoﬁs@ﬁ§0C1atEd
this 0 Vi picture data,in dis
deviSgﬁ%gdgﬂ%g?%%?@Q%d%gﬁ%%gé DRSS e fodat rotr  wi/or

200 W adtonor ki 2245 o4 po uest_from

client 200. di ent2c;j'2s Oﬁ%ﬁ'cegérgsg(?%gt{r%g’eiE\‘/e%mﬁ%%}%n of

dat a JiulpSyHIC o nirsg i it hs cdtl @ydhack, of iFSlgc Led ur

to inplengﬁf addi ti onal é% funptﬁ%ﬁglg€%ﬂ€% rné%ﬁ%.hﬁ%

the Ilfiuoet(inot & Refay iy IO HZAHON md i APtpd dii 4801 16,
to a physically perfect match of tim ngs but sone

10 tim ag femcgrions of changing a playback mode, and the like
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can be executed.

-Data of region 102 of the object, action data of
a client upon designation of this region by, e.qg.,
clicking or the like, and the like will be referred
to as object meta data or Velick data together.
The object meta data may be recorded on a local moving
picture data recording medium (optical disc, hard disc,
semiconductor memory, or the like) together with moving
picture data, or may be stored in a server. on the
network and may be sent to the client via the network.
How to express this application will be described in
detail hereinafter.
(System Model)

FIG. 2 is a schematic block diagram showing
the arrangement of a streaming apparatus (network
compatible disc player) according to an embodiment of

the present invention. The functions of respective



21 allowed) Myving picture playback engine 203 is

used to play back nobving picture data stored in disc

devi ce 230, and has devices 204, 205, and 206.

Ref erence nuneral 231 5 denotes a noving picture

dat a, recordi ng nedium (nore specifically, a DVD

video CD, video tape, hard disc, sem conductor

menory, or the like). Myving picttire data recording

medi um 231 records digital and/or anal og noving

picture data. Meta data associated with noving 10

pi ct upel ddi agnmaymbenertsr dedlone Mo¥ 5081 PEEt BEBofahding

recordi ng medi um 231 together with the noving picture

dat a. "' Ref efence numeral 205 denotes a noving picture

pl ayback controller, which can control playback of

vi deo/ audi B¢ 5ebepret trecdat a2t feontevvanglpester 2015 a

data recording nmedium 231 in accordance with a

" contTOT Ve g%%‘ii " %Ju't PRt BT K nEl?t acenmerEs ekh@ogesfer and
,. moving picture

Velick . i ne,202. speci fi cal

pl a;/bé;lclke%ptg'lonf?é?r&% T %h%?)%tm VIRG i et ure ghayback
i ndi j 5t t | ayback. st of . .
videg%gtg%%/su’-sﬁ%gﬁgé é#%??;§¢§;i&ﬁ%ﬁfQEFEJE%n%ﬁ%T user
207 iimeRequdanc® Widd e ole: Sanaln hieh g, ;e
gener ated upon generation of an “arbitrary even

(e. gmanageengical | rurdidd & jrﬂfﬁél%%egb?fﬂ:cggb;ésrdenote

instruction) frominterface handler 2 novi ng

pi ct dee ipkayhack udede inl it HNIn®HGARE didlt fre W1HYMhck engine;
simul taneously with output of the trigger signal or

10 an appiepiiat ect 2iiong abef orer ajo afiteer dhatedd Mduded in
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the Vclick engine; and 219 and 220, devices included in
the server. <Client 200 can play back moving picture
data, and can display a document described in a markup
language (e.g., HTML or the like), which are stored

in disc device 230. Also, client 200 can display a
document (e.g., HTML) on the network.

When meta data associated with moving picture data
stored in client 200 is stored in server 201, client
200 can execute a playback process using this meta data
and the moving picture data in disc device 230. Server
201 sends media data Ml to client 200 via network 221
in response to a request from client 200. Client 200
processes the received media data in synchronism with
playback of a moving picture to implement additional
functions of hypermedia and the like (note that
"synchronization" is not limited to a physically

perfect match of timings but some timing error is
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22 noving picture playback controller 205 can out put

a "status" signal indicating property infornmation

(e.g., an audi o | anguage, sub-picture caption

| anguage, playback operation, playback position,

various kinds of 5 tinme information, disc contents,

and the like set in the player) to interface handler

207. By exchanging these signalxl, a noving picture

read process can be started or stopped, and access to

a desired location in noving picture data can be
made.alllowidi)ddecoder 206 has a function of decoding

video data, audio data, and sub-picture data recorded

on novi ng ¥eing eo datare eeba gh gk nedgime 2313 andused to play
out putting decoded video data (m xed data of the

af or STt MVE W iRdett Wikl iR piteanac idatd)sanmtbauct @230, and

15 dat a. Vi ng picture playback engi ne 203 can have

t he gﬁ%%ﬁ&%r@“as dhosendt A6l aisfar s numegral 231
nor D video pl ayer, ich s manufactured on the

bas in?egg\éteﬁe aeﬂosvtpjﬂ% FB\Y\gT‘WGd & HFFATE I Ehdedigim (more
clie in.FlLG 2 ay. b vi.deo data, audi .

20 & ae:%qgﬁggtlﬁé”l A S ﬁJJt 5 %@E@’l&%&gr SRSt disc,
SUT UGkHE 8ohBukbl® rS ARG 35,62 1NUJTR! B\ég\}'\é'zﬂsag_ecture

pl ayer, thus allow ng plrayback of existing 0

di scaatdi sesoeanBly eg i\ B stihe ceRvuantyi;gnal; 1DVR
standard) (to assgre pﬁayback cgwpatibiﬁ%fyaMAF% igqe%ﬂalog

exi shongnVpisotireanara.l niethacerthandlsecid®EdMkes moving

interface control anong nodul es such as noving

pi ctbtetprayfatk magi he recorded on moving picture data
recording medium 231 together with the moving picture
data. Reference numeral 205 denotes a moving picture
playback controller, which can control playback of
video/audio/sub-picture data D1 from moving picture
data recording medium 231 in accordance with a "control
signal" output from interface handler 207 of Vclick
engine 202.

More specifically, moving picture playback
controller 205 can output a "trigger" signal indicating
the playback status of video/audio/sub-picture data D1
to interface handler 207 in accordance with a "control"
signal which is generated upon generation of an
arbitrary event (e.g., a menu call or title jump based
on a user instruction) from interface handler 207 in
a moving picture playback mode. In this case (at a
timing simultaneously with output of the trigger signal

Or an appropriate timing before or after that timing),



23 203, disc device manager 213, network manager 208,

nmeta data manager 210, buffer manager 211, script
interpreter 212, media decoder 216 (including neta

data decoder 217), |ayout nanager 215, AV renderer

218, and 5 the like. Also, interface handler 207

receives an input event by a user operation

(operation to an input device sach as a nouse, touch

panel , keyboard, or the like) and transmts an event

to an appropriate nodul e. Interface handl er 207 has an
acceseotiabd eoparses pldylidat @Eaisesl PeNVCl T keHECOSSout
table (to be described later), an information file

par set 'tHat ypalt seisgra Melndkea i o rpmepent § i 4ref §tnoa thieon

descrj bed later), a property buffer that records

pr opef® 47 - nfast mtdieh Irermbds bysubel afol i ¢ keapigiore, language,
system cl occg%of the Vclick engine, 15 a noving picture

cl oc@%baf‘ PO i @ i idafte P idelerpoaaniqufe kinds of

novi I cture playback, engine, and the |ike. Network
manadar e G HeEIAE Halle (G GIoTER T e d o ddneniset in
(e. g+ tidl .pi.cture data, .audi 20 data, .and .

t he Itihl?gq;on%g uftfoerll%i:(%lf\r/‘a‘lcéle ?‘F?éld_r}&%_ - afY SRR R
the Qﬁ%%étbgﬁn%ﬁsln%@%&ﬁﬁj@??ﬂ%&ﬂfgqug& p122%s e be

net wor k rmanager 208 recei vEs "a connection/

di sceragetiob i REbbwek, 0B nlo/lemst he netirk ion i

i nterface handl er %3 thatn hgs? regei ve<r§li tg@%sllé:recggrgcatwn o
oper abiv@ngopiatheguest of cam mat aadat.a manager 210, it

swi tches connecti on/ di sconnecti on of | nternet

10 connect i oAVunieico22?. 2080 hagsalfunsftiing GENRRUIAMg video
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data, audio data, and sub-picture data recorded
on moving picture data recording medium 231, and
outputting decoded video data (mixed data of the
aforementioned video and sub-picture data) and audio
data. Moving picture playback engine 203 can have
the same functions as those of a playback engine of
a normal DVD video player which is manufactured on the
basis of the existing DVD video standard. That is,
client 200 in FIG..2 can play back video data, audio
data, and the like with the MPEG2 program stream
structure in the same manner as a normal DVD video
player, thus allowing playback of existing DVD video
discs (discs complying with the conventional DVD video
standard) (to assure playback compatibility with
existing DVD softﬁare).

Interface handler 207 makes interface control

among modules such as moving picture playback engine




24 Dbetween server 201 and Internet connection unit

222 via the network, network manager 208 exchanges
control data and nedia data (object nmeta data). Data
to be transmtted fromclient 200 to server 5 201

i nclude a session open request, session close

request, nedia data (object neta data) transm ssion
request, status information (OK2®rror, etc.), and the
like. Also, status information of the client may be
exchanged. On the other hand, data to be transnmitted
10 frov3t héiserderito hhwageient3) nedtderredifagat avos,

. (object nmeta data) and status information (OK, error,

et c. )i 3 cdafey i mEnageragel 0 2 13u hésr andnngét oMl Df script
acquir- ing a docunent (e.g., HTM.), still picture

dat a, 1 THtRARre4sr datd, readia hdetoder ot® biMd¢badR09,meta data
and a, fun ransm tting video/ audi o/ sub-picture

tion of t
dat a qﬁcche%ﬁﬂi% it digragaackl engpher Qo3 rey s¢18, and
devi nager 3 executes a data transm ssion
procéggg?Hﬂg%toiéﬁﬂ%e'%GQQFf%ﬁ?iﬁ%ﬁq%ﬁﬁi%ﬁgf?Qﬁﬁiﬁﬂ%ian
dat a , g 0...20 Buffer 209 tenporarily stores ,
nedi almg{;@a%’\‘/lfe%%ib% 2 % L P Pm r{%}e L] ¢ e Lrput
1L K10 U o SR IMED) o O PSR or the

data recording ne ‘recor

SOIME 16 &89S anld tSUERRaSC an %‘éz\%rﬂ 43 '%nw%lﬂp%lﬁﬁrgratec%aitn{bdule .

buffer 209 via the disc 25 ce manager.

medi a dat dnithRal fUEARS hNeld1Gk: dat Eha(.so_l?iir?(‘écd@s.a 48 @) p#rser

docunent (e.g., HTM.), and still picture data, noving

10 pictthetdgbaseand teikikk@ccess table (to be described
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later}, an information file parser that parses a Vclick
information file (to be described later), a property
buffer that records property information managed by
the Vclick engine, a system clock of the Veclick engine,
a moving picture clock as a copy of moving picture
clock 204 in the moving picture playback engine, and
the like.

Network manager 208 has a function of acguiring
a document (e.g., HTML), still picture data, audio
data, and the like onto buffer 209 via the neﬁwork,
and controls the operation of Internet connection unit
222. When network manager 208 receives a connection/
disconnection instruction to/from the network from
interface handler 207 that has received a user
operation or a request from meta data manager 210,
it switches connection/disconnection of Internet

connection unit 222. Upon establishing connection




25 attached to the docunent. Wen nedia data M2 is

recorded on noving picture data recording nedium 231

it my be read out from noving picture data recording
medi um 231 and stored in 5 buffer 209 in advance prior

to the start of playback of video/audi o/ sub-picture

data DI. This is for the follow ng reason: since

medi a data M2 and vi deo/ audi o/ Zub-picture data D

have different data recording |ocations on noving

pi cture data recordi ng nedium 231, 10 if normal

pl ayBaeikvésn negeverm ) bcasdekniosridie dokeectooaunsnan®22 via
seanl ess pl ayback cannot be guaranteed. The above

pr ocedte diEWRAE d TRisP Pt ol e AS? U serdHrmethedhovent rol data
when nedia data M down] oaded from server 201 is

st or &0'F MHHHF 2o ely) ¢4t mstian A adat a M2 recor ded

on noving pi.cture data recordin medi um 231
vi deo/ audi[g‘s}ts%gc-%ik?ﬁ TP 1R Y P resdh 460 AP cam dRrver

si mulst-gn |y, read out. and pl ayed back. Note that. the
stora%tgozl ?g%?(m ey%o%arﬁfflfo& Of%é-‘ IG5t SFSSHPR Giose
the dat@esiizepfyinedia d ML or 0 that can .be .
storedh?h bufFErl'Og%i?fﬁé%ﬂggf HE%%’t |§)r%§55§m15310n

unnegegsaky , data By j u contr ol
g L) 1%%%?%%%%$n negr %ﬂ%f . %%ngﬂ and the

(buffer control) of netal data manager
buf f &t ksanageso2 1t abllka iddarRN3Ge L 219 NRN3GES AL be
data stored in 25 buffer 209, and transfers neta data

havi egchangedt espandhagotthee shanp HatARdbaLdeed@lsmitted
216 upon reception of an appropriate timng ("noving

10 pi ct brem the server to the client include media data
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(object meta data) and status information {OK, error,
etc.)

Disc device manager 213 has a function of acquir-
ing a document (e.g.,‘HTML), still picture data, audio
data, and the like onto buffer 209, and a function of
transmitting video/audio/sub-picture data D1 to moving
picture playback engine 203. Disc device manager 213
executes a data transmission process in accordance with
an instruction from meta data manager 210.

Buffer 209 temporarily stores media data M1 which
is sent from server 201 via the network {(via the
network manager). Moving picture data recording medium
231 records media data M2 in some cases. In such case,
media data M2 is stored in buffer 209 via the disc
device manager. Note that media data includes Veclick
data (object meta data), a document (e.g., HTML), and

still picture data, moving picture data, and the like



26 cl'ock" signal) synchronized with playback of a
moving picture frominterface handler 207. When neta
data having a corresponding time stanp is not present
in buffer 209, it need not be 5 transferred to nedia
decoder 216. Meta data manager 210 controls to | oad
data for a size of the neta data output from buffer
209 or for an arbitrary size fram server 201 or disc
devi ce 230 onto buffer 209. As a practical process,
neta data manager 210 issues a neta 10 data
acquisitacred etuestte f dscameesi gnated size to network
manager 208 or di sc device nmanager 213 via interface
handl er 207hemNenewik dabagd? 288recodisd oflembeeng picture
manager 213 | oads neta data for the designated size
ont o BFF eie Tl inghdnedhies 23 het bt detia e queai téwn fASom
conpl eti.on response to nmeta data manager 210 via

i nt eMACEhdnd B o0 t BT r W derd 2m bhayes saezed in
ot B O Gt i iR % ohet RiocUriaih .o b asieack
and Sénda sy AR AR B i W or i i Burirer the
209 #01RaL3sy L4 nd nBdia n%ﬁﬁ%g%ﬁ%%ﬁ &#%%Qbﬂ6¥%ﬁ%{audio/

reception of “an appropriate tim no
cl ocklibspaBal)eSHAGHr oni 284 Md;h back of i
pi cture ?r ominterface handleer lzge%'(?g% gﬁdlf% erre%é)nadélr%g

211 bayadebateocdatmaviih REQFRS g ANCELIIH Vol hidH;
buf fer 209. Parser 214%L£?Ses a dgCunent mwﬁiggn i#%? 231,

10 markip normal playback is made, a disc seek or the like
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occurs and seamless playback cannot be guaranteed.
The above process can avoid such problem.

As described above, when media data M1 downloaded
from server 201 is stored in buffer 209 as in media
data M2 recorded on moving picture data recording
medium 231, video/audio/sub-picture data D1 and media
data can be simultaneously read out and played back.

Note that the storage capacity of buffer 209 is
limited. That is, the data size of media data M1 or
M2 that can be stored in buffer 209 is limited. For
this reason, unnecessary data may be erased under the
control (buffer control) of metal data manager 210
and/or buffer manager 211.

Meta data manager 210 manages meta data stored in
buffer 209, and transfers meta data having a
corresponding time stamp to media decoder 216 upon

reception of an appropriate timing ("moving picture



27 language (e.g., HITM), and sends a script to

script interpreter 212 and information associ at ed

with a layout to |ayout manager 215. Scri pt

interpreter 212 interprets and executes 5 a script

i nput from parser 214. Upon executing the script,
informati on of an event and property input from
interface handl er 207 can be usezle When an object in

a noving picture is designated by the user, a script

Is input fromneta data decoder 217 to script 10

i nt erpketief 21gnal\V sendereni2d8 hashapiupehiRNo®fa moving
controlling video/audio/text outputs. Mre
speciBieat Ty, from iekelefece 218ndbatra03s, e.g., the

vi deo/ t ext__di spl a positions and display sizes (often

al so i ncl UHA®Ry Thk> 18287 shrwingi ai agramdpdindphayt fnee
togegﬁg; Wit h thﬁgz and the level of audio (often

al so SCtudithd' The TPt 11 i P hle P Dut butneedrenot be

t oge r.ith it), in agcordanc ith a "layout

cont H%%‘ns\g]egljn}ﬁé out PUi®¥s dﬁ?‘?%%ﬁjgl%néﬁ%fra Hata genager
execuytyes pi versio f. a yvideo 20 in accordance

Wi t hlztl%e dt%%&gj"& glkodelsdlagannzﬁ)aetdEl el taorSlza‘?m‘?ﬁrt hdiglpelata
of acvicge® trehe 1§ vi_deaq/ audi o/ t ext.

out put sgt o be cor??iriifﬁlgéé%g}r e()?ﬁfgsre aq} r%ar%l(rjrcorva}% Size from

pi ct seevplragbaclk rergisee 2Q3 and s da o .
Furthernore, AV renderer 218 has 25 a function of
cont poattngaii pirngess , swetahidag 20fanwig@eo/-audi;Q Jatd 5 meta
i nput from noving picture playback engine 203 and

As a

10 vi dedpbadeosuért tdanarenpestf fom theéesignated size to
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network manager 208 or disc device manager 213 via
interface handler 207. Network manager 208 or disc
device manager 213 loads meta data for the designated
size onto buffer 209, and sends a meta data acquisition
completion response to meta data manager 210 via
interface handler 207.

Buffer manager 211 manages data (a document (e.g.,
HTML), still picture data and moving picture data
appended to the document, and the like) other than meta
data stored in buffer 209, and sends data other than
meta data stored in buffer 209 to parser 214 and media
decoder 216 upon reception of an appropriate timing
("moving picture clock™ signal) synchronized with
playback of a moving picture from interface handler
207. Buffer manager 211 may delete data that becomes
unnecessary from buffer 209.

Parser 214 parses a document written in a markup
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28 nedi a decoder in accordance with an "AV out put
control"™ signal output frominterface handl er 207.
Layout manager 215 outputs a "layout control" signa
to AV renderer 218. The "l ayout control"™ signal 5

i ncludes information associated with the sizes and
positions of noving picture/still picture/text data to
be output (often also including 2hformati on associ at ed
with the display tinmes such as display start/end
tininfs and duration), and is used to designate AV 10
rendef@nrgage abouy. a Haybht asdédsenddi spkayigateo script
Layout manager 215 checks input information such as
user' ST FREkE By of 12 hendli kefonpatiénoassnteatadewith a
handlﬁ% 207 to determne a de3|%nated obj ect, and

i nst rutf et HaraUbepdrien17I%0 extract an action
15 command, such, as of associated informtion

which is %%¥+%%dl?5?r$ﬁ% %est §hat RECEBF 8EE . aTHeexecutes

0 and executed b

t [ d
gé{{zégfﬁiggpr e %ﬁlﬁigﬁéfgg%%der @ﬁ? ?*?ﬁﬁ?ﬁ? gthe
net a (fatade " Vi cture/sti
plcture/textq§g$%?i#%gggqﬁggggégge g% d%ﬁ%?%ﬁﬁyt%§HUt
| mge rdat & rles ANt ed 2‘670"965[}? & eC derg 26 1 Ciject

AV renderer 218. These data eco are decode
in adeordapedny i Amrd At rdé@l ’ r@f@ &
control™ signal frominterface handler 207 ﬁﬁf g script

synchsonnpmtwiftriora msttiamdag s ﬂdb&ﬂeerYMnﬂdﬂéﬁﬂﬁﬁﬁ
handl er 207. Reference nuneral 219 denotes a neta data
interpreter 212.

AV renderer 218 has a function of controlling
video/audio/text outputs. More specifically, AV
renderer 218 controls, e.g., the video/text display
positions and display sizes (often also including the
display timing and display time together with them) and
the level of audio (often also including the output
timing and output time together with it) in accordance
with a "layout control" signal output from layout
manager 215, and executes pixel conversion of a video
in accordance with the type of a designated monitor
and/or the type of a video to be displayed. The
video/audio/text outputs to be controlled are those
from moving picture playback engine 203 and media
decoder 216. Furthermore, AV renderer 218 has
a function of controlling mixing or switching of
video/audio data input from moving picture playback

engine 203 and video/audio/text data input from the
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29 recording nmedium of the server such as a hard

di sc, sem conductor nenory, magnetic tape, or the
like, which records neta data to be transmtted to
client 200. This neta data is associated wi th noving
picture 5 data recorded on noving picture data
recordi ng nedium 231. This neta data includes object
meta data to be described | ater28 Ref erence nuner al
220 denotes a network manager of the server, which
exchanges data wth client 200 via network 221. 10
(EDVO'ERia SeFodenr énapdcPEGRre eyiEh Gan5BA%howspan control™
exanpl e of the data_structure when an enhanced DVD
vi dec> H¥Sel i QLbRel B5CHoiRRgripret baedbar a2 écor di ng

nediun1231L A DVD vi deo aégg of the enpanced DVD
vi deo di sc 3YQPESHNVETGF déo° cOnERRES 45" {R¥eThgceRErOL"

MPE t t [ th dat

St roc AL 0 B BTG S L) ot " e R B oL T signal
t h J . d. . .DVI i d di

oot T AL 0 k0 o 406 IPLESE PO 880,636,

st ores enhanc . .
ENAV@dHﬂﬁﬁ5H§5dM“ﬁghfﬂé(BKé%Ufévgk'f&F%#§§H¥%2§ﬁxlr%fta to

processes of video contents. Note that

ar ea Hes caltgmt eeEdzed fy the MR, iiq%rn%ﬁwr%es&iated

basi c data structure of the DVD video disc w

descwiilted thel eMisplhe reeardignigrarea @fsgihe VR 135 end

video disc includes a | ead-in area, volune space, and

| eadtéuti ngiseanidn duurart iforom iatrsi iiners geerdopRRISLgnakhe Ay

vol ume space includes a volune/file structure
renderer 218 about a layout used to display data.
Layout manager 215 checks input information such as
user's clicking or the like input from interface
handler 207 to determine a designated object, and
instructs meta data decoder 217 to extract an action
command such as display of associated information which
is defined for the designated object. The extracted |
action command is sent to and executed by script
interpreter 212.

Media decoder 216 (including meta data decoder)
decodes moving picture/still picture/text data. These
decoded video data and text image data are transmitted
from media decoder 216 to AV renderer 218. These data
to be decoded are decoded in accordance with an
instruction of a "media control" signal from interface
handler 207 and in synchronism with a "timing" signal

from interface handler 207.

Reference numeral 219 denotes a meta data
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30 information area and DVD vi deo area (DVD- Vi deo
zone), and can al so have another recording area (DVD
other zone) as an option. Volune/file structure
information area 2 is 5 assigned for the UDF

(Universal Disk Format) bridge structure. The vol une

of the UDF bridge format is recognized according to

| SO | EC13346 Part 2. A space tha? recognizes this

vol ume includes successive sectors, and starts from
the first |ogical sector of 10 the volume space in

FI G 53Corfing nediugi eal thecserserasechessreedafardisc,
system use specified by 1S09660. In order to assure
conpat ¥Bt FPEYIE 6T HBeRBRY entiz@nat ic Dvirwi dev sihandakd, which
the volunesfile structure information area with such
cont ente T9° rdqli r 83t 15° The BV 9tebedrba ¢htorts200.
mana t_i,nfo ion _called videp manager VMG and

one or nor%éi{gl 60" Tont et O LA FR AL ISP VI RY P hehere

VTS (Q4hSH# Y . t . ,

i nf og mat | érnéébo%@-%m%@;?lp? e%%é?%rgpfﬁéeamd{]fﬁ%%g medium
, d imgil [ t.aq \ Y

N voba (aiidese L ML Il DB AN R IR SAS e

i ncl udexrddd datdat.a RedenddatunéhS Vo JEiLdata
VTSM VOBS (option), data VISTT VOBS of the contents

(noviretoorkheadnske)r aff that MESdH,i Wlch adhMRls data
backup data. To assure conpatibility to the 25
conv&athogdh ep¥D 200ded as nartdand, ahe DVD vi deo ar ea

Wi th such contents is also required. 'A playback

sel e¢EDEnhage e udtkecobneadir iftille )

FIG. 53 shows an example of the data structure
when an enhanced DVD video disc is used as moving
picture data recording medium 231. A DVD video area of
the enhanced DVD video disc stores DVD video contents
(having the MPEG2 program stream structure) having
the same data structure as the DVD video standard.
Furthermore, another recording area of the enhanced
DVD video disc stores enhanced navigation (to be
abbreviated as ENAV) contents which allow various
playback processes of video contents. Note that the
recording area is also recognized by the DVD video
standard.

A basic data structure of the DVD video disc will
be described below. The recording area of the DVD
video disc includes a lead-in area, volume space,
and lead-out area in turn from its inner periphery.

The volume space includes a volume/file structure
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31 (VTS#l to VIS#n) is given in advance by a provider
(the producer of a DVD video disc) using the VM5 and

a pl ayback chapter select menu, the playback order of
recorded contents (cells), and the like in a specific
5title (e.g., VIS#l) are given in advance by the

provi der using the VISI. Therefore, the viewer of the

di sc (the user of the DVD video 3 ayer) can enjoy the
recorded contents of that disc in accordance with

menus of the VME VTSI prepared in advance by the
prOV|H@foém@t1©np&ag@aakdcnwmr@ide@f@f@atKDWD%@i@@@aﬂ@ne)
chain information PGClI) in the VTISI. However, with

t he VB G¥erlse dnelee danethieemi eamrc@m@rareannmb phetye r
back the contents (novie or nusic) of each VTS by a

met hddP i f?%r%rhtof?ti‘b?ﬁlt he VME VTSI prepared by the
provi der. éEThe anced DVD vi deo disc shown in FIG
53 is e‘% T1a Schane i hatnEeTmakiomea tRer2 t bs

| t t . f h VTS
by & a%%% G BT o T W s tyhaae
th | b dd. t
i Tt et ggﬁﬁ e AR Gl B, Y %
provirdelognENAY GRHARS 't%C|II‘§é)e %31%65 £l 8 £aMOL ace
ayer

be accessed by a DVD vi

manutaatutedogn itk Q%ﬁ%sv%ﬁuh%eldayaﬁag'éyggeégﬂee
vi deo standard (even if the ENAV contents can

accessedprsheandc&mhemhsf@@&nQhele%@tuﬁ%@hcaﬁoﬂ%%%%m of
a DVD video player according to an enbodi nent of the
preséhe Valenei spacaniactess the ENAYtcAm arlgScaan@ectors
can use their playback contents.
are reserved for system use specified by IS09660.
In order to assure compatibility to the conventional
DVD video standard, the volume/file structure
information area with such contents is reqﬁired.

The DVD video area records management information
called video manager VMG and one or more video contents
called video title sets VTS (VTS#1 to VTS#n). The VMG
is management information for all VTSs present in the
DVD videc area, and includes control data VMGI, VMG
menu data VMGM VOBS (option), and VMG backup data.
Each VTS includes control data VTSI of that VT3, VTS
menu data VTSM_VOBS (option), data VTSTT VOBS of the
contents (movie or the like) of that VTS (title), and
VISI backup data. To assure compatibility to the
conventional DVD video standard, the DVD video area

with such contents is also required.

"A playback select menu or the like of each title
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32 The ENAV contents include data such as audi o dat a,
still picture data, font/text data, noving picture
data, animation data, Vclick data, and the |ike, and
al so an ENAV docunent (described in a Markup/ Script 5
| anguage) as information for controlling playback of

‘these data. This playback control information

descri bes, using a Markup | anguatje or Script | anguage,

pl ayback net hods (display nethod, playback order,

pl ayback swi tch sequence, selection of data to be 10

pl ayetVBiitk, taniTtre) |ikeJivént he &NAhconbend sprovider

(including audio, still picture, font/text, noving

pi ct urtd’® RHTRHGDN, O/ | KD whdEe hei $¢ keys tmal/Te t VMG, and
Mar kup | anguages such

DVD vi d ont ent s For exan‘pl e,
%(‘?H&i?ecr Kl e Ehgiaje) /ST badnsi iler of
15 Hyner, T r & Mar ku LaC%ge)an L (Synchefrck)lgizaedSpelelC

Mul ti ma 9ht% e

Scri pt; fan S 5%%}3% s an ECVA (European Conputer

Manuf act urg(ltrég Rdsoci ation rescqllvﬁn ljh\)%%&r} rﬂ)Yaer"EE he

|i ke praRd 29 fiQ Ry Beused in |on

Si nes the conter%tnls?? of the enhancﬂeg:e%(\)?g%\h% lewer (FT the

FI G d33cexeapt ulser e ptdhervy eyl ggta?)l:?t ¥ (‘c%r}plegig&y the

with the DVD video standard, video c recor
on tbeoBﬂBdVbdﬁQe&t@ao&a&hﬁQ @1%EEan%%%d$ﬂdﬂléﬂwlth menus

al ready prevalent DVD video player (i.e., this disc

i s 26fcthpalV/Mbl/ETEd phepaerdernti edakhnddDoyi dee @ireflider and

The ENAV contents recorded on the other recording area

cannbtapkagkagedtbadk iadorusedpnby pirivg raanventinonalformat ion

DVD PGCI) in the VTSI. However, with the DVD video
standard, the viewer (user) cannot.play back the
contents (movie or music) of each VTS by a method
different from the VMG/VTSI prepared by the provider.

The enhanced DVD video disc shown in FIG. 53 is

prepared for a scheme that allows the user to play back
the contents (movie or music) of each VTS by a method
different from the VMG/VTSI prepared by the provider,
and to play back while adding contents different from
‘the VMG/VTSI prepared by the provider. ENAV contents
included in this disc cannot be accessed by a DVD video
player which is manufactured on the basis of the
conventional DVD video standard (even if the ENAV
contents can be accessed, their contents cannot be
used). However, a DVD video player according to

an embodiment of the present invention can access the

ENAV contents, and can use their playback contents.
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33 video player but can be played back and used by a
DVD video player according to an enbodi nent of the
present invention. Therefore, when the ENAV contents

are played back using the DVD video player according

to the 5 enbodi nent of the present invention, the user
can enjoy not only the contents of the VM VTSI

prepared in advance by the provizler but also a

variety of video playback features. Especially, as

shown in FIG 53, the ENAV 10 contents include Vclick
data, whi cEhenBNadesont¥okisckncilnfier datiaonuthl @s audio data,
(Velick Info), Vclick access table, Vclick stream

vel i ckEht orhekven dates baerbptexel deka, |mbvibackip)ure
and y$léck access, tabl e backuP: The Vclick information
file T3 HatA TR LR i fRta sl pek 19w of amVDEhe gbbke, and

t ent Vel ick st t g . descri bed _
bel oup % HEpEfe i aient | ERTH Gad vt § MR e it
ti , f the like of t
o) TR o AL L8 0 2T g 2 ek o
assuref forRach MeliLk, siheam (écﬁ%@ga}gfisrg{&??a ion

bel ow), 20 and is usedto-access [ réam
The Melsical best,r @aMiNG wies oty A%l %Cé”}.ti'% language,

t
information of an object in a noving picture,
acti plagesck pistevdst o iepIRAe e ip%mﬂad)???rder,
e

object, and the like. The Vclick informati.on fi
backppaybagkbaskiphofse2mene  afseementbnored Mild &o be
information file, and always has the sane contents as
the WéRveR batdrmanidomhe lldke)The Valei @NAAT eSS drady e
backup isa backup of the
(including audio, still picture, font/text, moving
picture, animation, Veclick, and the like) and/or the
DVD video contents. For example, Markup languages such
as HTML (Hyper Text Markup Language)/XHTML (eXtensible
Hyper Text Markup Language), SMIL (Synchronized
Multimedia Integration Language), and the like,
Script languages such as an ECMA (European Computer
Manufacturers Association) script, JavaScript, and the
like, and so forth, may be used in combination.

Since the contents of the enhanced DVD video disc
in FIG. 53 except for the other recording area comply
with the DVD video standard, video contents recorded on
the DVD video area can be played back using an already
prevalent DVD video player (i.e., this disc is
compatible to the conventional DVD video disc).

The ENAV contents recorded on the other recording area

cannot be played back (or used) by the conventional DVD
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34 Vclick access table, and al ways has the sane

contents as Vclick access table. In the exanpl e of

FIG 53, Vclick data is recorded on the enhanced DVD
video disc. However, as described above, Vclick data

is stored in 5 a server on the network in sone cases.

FIG 54 shows an exanple of files which formthe

af orenentioned Vclick informatiaiBfile, Vclick access
table, Vclick stream Vclick information file backup,

and Vclick access table backup. A file (VCKINDEX |IFO

10 t Hatddorpeaydre Mot i ckniind ophapedrbdick eahs desgripesd pvp
in XM (eXtensible Markup Language), and describes a

Vel i 38T auka v adreofdiad i on dmfenimediment \@S the present
nunber, title nunber, PGC nunber, or the |like) of the
DVD Vi'd&d L 3Bht entleeiieriee + Hehar |tk BiAGamitents are
appended. The 15 Vclick access table is nade up of one

D i B ARG S BT o AR BT S e o aing Eo the
bi il d ) s tabl fil

Sory Sibat e MR o SN P i (isgmean enjoy

fil [ ' in 2 | ti .

i orees BhSe T el R A O e RGN SR ST

the tubehcel pgaeheVelidtk bf e and f 1mg o Jnf.or mat ian,.
(a time stamp of a correspondi ng NoVi ng picture or

rel apll¥gpbhicke reafonragti on fromthe head of the file),
and allows to search for a playback start 25 position

correspondspgctialdygi wen shiowe. iFhe el itk styLamay

i ncl udes one or nore files (VCKSTRO.VCK to

VCKSTRIPeNCK oncaobet Valy cki detaanmes)ich includes a vVelick
information file (Vclick Info), Vclick access table,
Velick stream, Vclick information file backup (Vclick
Info backup), and Vclick access table backup.

The Veclick information file is data indicating a
portion of DVD video contents where a Vclick stream (to
be described below) is appended (e.g., to the entire
title, the entire chapter, a part thereof, or the like
of the DVD video contents). The Vclick access table is
assured for each Velick stream (tb be described below),
and is used to access the Vclick stream. The Vclick
stream includes data such as location information of
an object in a moving picture, an action description
to be made upon clicking the object, and the like.

The Vclick information file backup is a backup of
the aforementioned Vclick information file, and always

has the same contents as the Vclick information file.

The Vclick access table backup is .a backup of the
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35 and can be played back together with the appended

DVD video contents with reference to the description

of the aforenentioned Vclick information file. If

there are a plurality of attributes (e.g., Japanese

Vclick data, 5 English Vclick data, and the |ike),
different Vclick streans, i.e., different files may

be formed in correspondence withadifferent

attributes, or respective attributes nmay be

mul ti plexed to formone Vclick stream i.e., one
file.V¢hichsaecoéssheabbepeandonlwgyislRlakathensb@e contents
plurality of Vclick streams are formed in

corr esponabhek archsdi téketent Abtthbuteshpléherbufferss,
occupi ed, sj ze upon tenporarily storing Vclick data in

the pl&ybatkiabpatat teCepiegery tha dehaedededVD|video disc.
case of the latter configuration (one Vclick file is

15 f OIHE T i #I THRCH he@rahevart tYebicksjatanesfstered in
can e t_played back without swtching files upon

SWi tc%zisn%&g?]f r?rbu&%,n?tﬂ’ﬁ%ﬂés%r??@e hF4FF3wi t chi ng

speed. Not h e Vel ick stream and, Vclick, access

20 table c@lnébzé%s%g%%t&lé% él}é?%,eec? .gl]c%%i‘?'h:f%’elgorm the

Nanes:.forehd ti,on, J ne Vel ick
access tabl ﬁ(@%ﬁ%%@%%&} ofolg%, i SClClck access

assi gaed et, 0 voNng NcldtGleanst ream {WVGKFH dh X
to 99). Hence, by adopting the same fi éxgghéﬁéf%ep kup,

for ertleNsildes, a2 easseeikdld Madeipreen the Mol NpEx . TF0)

stream and Vclick access table can be identified. In

addi thet, folrasVhiec Keilrifotr matfcamafiilod dasSey iikeSHescribed in
XML (eXtensible Markup Language), and describes a
Veclick stream and the location information (VTS number,
title number, PGC number, or the like) of the DVD video
contents where the Vclick stream is appended. The
Vclick access table is made up of one or more files
(VCKSTRO1.IFO to VCKSTR9S.IFO or arbitrary file names),
and one access table file corresponds to one Vclick
stream.

A Vclick stream file describes the relationship
between location information (a relative byte size from
the head of the file) of each Vclick stream and time
information (a time stamp of a corresponding moving
picture or relative time information from the head of
the file), and allows to search for a playback start
position corresponding to a given time.

The Vclick stream includes one or more files

(VCKSTRO1.VCK to VCKSTR99.VCK or arbitrary file names),



36 association between each Vclick stream and Vclick
access table (describes themparallelly), thereby

i dentifying association between the Vclick stream and
Vclick access table. 5 The Vclick information file

backup is formed of a VCKINDEX. BUP file, and has the

same contents as the aforenmentioned Vclick

information file (VCKINDEX | FO .351f VCKINDEX. | FO

cannot be | oaded for sone reason (due to scratches,

stains, and the like on the disc), 10 desired

pr ocedd esaape bel apeed byckoadyaghehi sitVAMADEXeS8UP=d DVD
i nstead. The Vclick access table backup is forned of
VCKSTRY S BUF# be VOKSTRID. Befe féhes, towbhe hddmveiphion of the
same contents as the_ aforenentioned Vclick access

t abl € (IFSTRECTED Yol VekSTRoornFg on 151 Bhe \Ef | there are
oy s T T W
or ErSh A SR A T Skt 2 e tmeln ok
backie T OSTROC TG Aot He SRS Fo el

r eaS@@r(r@%%othie?ﬁfeaRﬁQ@zs’disﬂf%rb%?t a&{}gc%i;})%]ééske oronlﬁt,]sihpeective

di sc), desired procedures can na oadi ng S
VCKSERXX1BUR cisngizgathe MiGRipa% 40 36 AW 3 EXANR
of the configura- 25 tion o#ﬁihe Vel i ck infof%atloﬁﬁi

fil estThemychiek, onkoriale.on hi I des JRARUF R metMoontigu-
use of XML is declared first, and a Vclick

10 j nf or@&iPon (B béumadétypof Veclick streams are formed in

15
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correspondence with different attributes), the buffer
occupied size upon temporarily storing Velick data in
the playback apparatus (player) can be reduced. In
case of the latter configuration {one Velick file is
formed to include different attributes), one file can
be kept played back without switching files upon
switching attributes, thus assuring high switching
speed.

Note that each Vclick stream and Veclick access
table can be associated using, e.g., their file names.
In the aforementioned example, one Vclick access table
(VCKSTRXX.IFO; XX = 01 to 99) is assigned to one Vclick
stream (VCKSTRXX.VCK; XX = 01 to 99). Hence, by
adopting the same file name except for extensions,
association between the Vclick stream and Velick access
table can be identified.

In addition, the Vclick information file describes
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37 of XM is declared next. Furthernore, the contents
of the Vclick information file are described using a
<vclickinfo> tag. The <vclickinfo> field includes zero
or one <vng> 5 tag and zero or one or nore <vts>
tags. The <vng> field represents a VM5 space in DVD
video, and indicates that a Vclick stream descri bed
in the <vhg> field is appended t® DVD video data in
the VMG space. Al so, the <vts> field represents a VTS
space in DVD 10 vi deo, and desi gnates the nunber of a
VTS spasechytiappeadivagnacadm aeliéhuserbint BEq<VESPok
tag. For exanple, <vts nun¥"n"> represents the n-th
VTS speess tabladidasesibbat theWopackl 56IBQ thereby
descrjbed in the <vts nun¥"n"> field is appended to
DVD v 0" Hel B avhe ehoaba t bemsbe hecan t th&/T& bpak est 7dem and

<vng> field includes zero or one or nore <vngnk tags.
The 3@%&ﬁ$fq%ﬁ?ﬁ$eﬁﬁQ%%nts a VMG nenu domain in the

dorai by UEpartH NG ot HUAETT HPbULLLT (P RE-ROL SvigBed of
{29, Lorcienal e B MU 2 adicates he mih
Lo R AT b 8 ORI 1o
20 Tart et 05 SR WIS et A ol
(Proguam €baisakatkehels WWaimRNU Gemaing 130t designatas.,
desired procedures can be made by loading this
VCKINDEX.BUP instead. The Veclick access table backup
is formed of VCKSTROL.BUP to VCKSTR99.BUP files,
which have the same contents as the aforementioned
Vclick access table (VCKSTRO1.IFO to VCKSTR99.IF0).
One Veclick access table backup (VCKSTRXX.BUP; XX = 01
to 98) is assigned to one Vclick access table
(VCKSTRXX.IFO; XX = 01 to 99), and the same file name
is adopted except for extensions, thus identifying
association between the Vclick access table and Vclick
access table backup. If VCKSTRXX.IFO cannot be loaded
for some reason (due to scratches, stains, and the like
on the disc), desired procedures can be made by loading
this VCKSTRXX.BUP instead.
FIGS. 55 to 57 show an example of the configura-~
tion of the Vclick information file. The Vclick

information file is made up of XML, use of XML is

declared first, and a Velick information file made up



38 the nunber of a PGC by appending a numattribute
in the <pgc> tag. For exanple, <pgc nunE"n">
indicates the n-th PGC. It indicates that a Vclick
stream described in the <pgc nun¥"n"> field is
appended to DVD 5 video data which forns the n-th PGC
Next, the <vts> field includes zero or one or nore
<vts tt> tags and zero or one or3hore <vtsnk tags. The
<vts tt> field represents a title donmain in the VTS
space, and designates the nunber of a title domain 10
by appendihglia deriatédi bete. i NFhhehemhSrél >th@JcolOénts of
exanple, <vts tt nun¥"n"> indicates-the n-th title
domai e 1¥¢] hef chr Bermdiaton 414 ckrstdesor Hesdridedy i a
the <vts tt nunm"n"> field is appended to DVD vi deo
dat a W g™ tH9n-th title domain. 15 The <vtsm

field reprgsents a VIS penu_domain in the VIS space,

and desi gn@f%séYﬂﬁl%}fj%g‘?> of L&l YTNGrEiE S deREP nobyone <vmg>
appendj nym ttrihute in the <vtsnm tag. For
exam@g%ﬁ sm noﬁrr?:r' R TR (NI rF—at‘tht i tihe <vmg>
domaif.qld Ay t a | ck st m.described in

20 the <vt S%ﬁffﬁﬁsﬁérﬁ;ﬁ %ﬁieb?gd Sl\égdéepléennd{e\g?tvol%\ﬂ) \Flrtijgo

dat a i ndhiceh f0fi ¢ e Wtk WES Nenl Aonsin. Qe Oc\ﬁee(r) ’r< vmg>

the <vts tt> or <vtsnp fieldllncludes Zero or one
nor e f1pge> itagppehiR d<RAC DV &lidied eRAESEM S Ride space.
(Program Chain) in the title or 25 VIS nmenu donai n,

and 8ésbgnahes <whe>ndiead ekpacREatsby aarerGe a NWHp
attribute in the <pgc> tag. For exanple, <pgc nune"n">

10 i ndi eades, t hedndelsiBGEtes the number of a VTS space by
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appending a num attribute in fhe <vts> tag. For
‘example, <vts num="n"> represents the n-th VTS space.
It indicates that a Vclick stream described in the <vts
num="n"> field is appended to DVD video data which
forms the n-th VTS space.

The <vmg> field includes zero or one or more
<vmgm> tags. The <vmgm> field represents a VMG menu
domain in the VMG space, and designates the number of
a VMG menu domain by appending a num attribute in the
<vmgm> tag. For example, <vmgm num="n"> indicates
the n-th VMG menu domain. It indicates that a Veclick
stream described in the <vmgm num="n"> field is
appended to DVD video data which forms the n-th VMG
menu domain.

Furthermore, the <vmgm> field includes zero or one
or more <pgc> tags. The <pgc> field represents a PGC

(Program Chain) in the VMG menu domain, and designates



39 It indicates that a Vclick stream described in the
<pgc nun¥"n"> field is appended to DVD vi deo data

which forns the n-th PGC. In the exanple shown in

FIGS. 55 to 57, six Vclick 5 streans are appended to
the DVD video contents. For exanple, the first Vclick
streamis designated using an <object> tag in <pgc
num="1"> in <vngm nune"1"> in <y®g>. This indicates

that the Vclick stream designated by the <object> tag

is appended to the first 10 PGC in the first VMG nenu
donmi hhé nhithiee YMSE spaeseC bihepﬁehﬁeﬁgktﬂgmi Rgteabese in
the location of the Vclick streamusing a "data"

attripig eSpFor exanpl Bor énatbieenbpde nemt=0f"%héndicates
present invention, the location of the Vclick stream

is dégﬁﬁﬁﬁfga %@C15 Ttiiedicalves obhadva Velick stream
enav/ ycl i c| ck". Note that "file://dvdrom/"

i ndi Se%rlt Phet BRI TR¥C shEaii |3 fhrkdeht appemded to DVD
enha ecple di SGy "dvd enav/" indi cat es that the

streamls stese it J[fﬁ}?j oS H3JiF BNV it ectory in the

di sc, and y\ vek!' _indi cates t e, file nane 20 of

the Velick s’%ére;#’e By |Sn%:I€l ﬁ% "l%%? ettt Qg one or more
whi clyyaesaribes, fhe, Vel egm and t hat

descri bes a Vcl |9I:k a{lcceéseg%t C%)’{ S acforrroa 5 o%%mm ffgs-

Vel i gheacsess tiablm Lo respond 1%11\@# Styeam,

can be described. In the <Obj ect> tag, ocat| R o

25 t WEsVebiaek acees sidsal)re tes ivHl GRG% USIMG 3c 9% Fomain
‘attribute. For exanple, in the enbodi nent of the

10 pr eskmt appeedingna tiue laagatiiowt <ofi it ke eVadvitek K tAGCasyy .
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For example, <vts_tt num="n"> indicates the n-th title
domain. It indicates that a Veclick stream described in
the <vts_tt num="n"> field is appended to DVD video
.data which forms the n-th title domain.

The <vtsm> field represents a VTS menu domain in
the VTS space, and designates the number of a VTS menu
domain by appending a num attribute in the <vtsm> tag.
For example, <vtsm num="n"> indicates the n-th title
domain. It indicates that a Vclick stream described in
the <vtsm num="n"> field is appended to DVD video data
which forms the n-th VTS menu domain.

Moreover, the <vts_tt> or <vtsm> field includes
zero or one or more <pgc> tags. The <pgc> field
represents a PGC (Program Chain) in the title or
VTS menu domain, and designates the number of a PGC
by appending a num attribute in the <pgc> tag.

For example, <pgc num="n"> indicates the n-th PGC.
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40 table is designated by "file://dvdrom/dvd
enav/vclickl.ifo". Note that "file://dvdrom/"
indicates that the Vclick access table is present in

t he enhanced DVD di sc, "dvd enav/" 5 indicates that

the table is present under a "DVD ENAV' directory in
the disc, and "vclickl.ifo" indicates the file nane

of the Vclick access table. The mext Vclick streamis
desi gnated using an <object> tag in <vngm nun="n"> in
<vng>. 10 This indicates that a Vclick stream

desi ghat Bd byat éhetisob] £CVe11 AR 6roPREAECH-19:4NEn the <pgc
whole first VMG nenu domain in the VM5 space. The

<obj geurn="n'ty fieidatesaphendodatd oowofvides @i £kyhich
stream using a "data" attribute. For exanple, in the
15 enfbodisreite of-ttheP@E esent i nvention, the |ocation

of the Vclick streamis designated by
"http: // Wik Viel§ cikXatrd elveheravivcl 1ek2. ¥Tkto SNoteix Velick

t hat "ht%@{//MMMchIick.conidvd-enav/".indicates t hat
the VA5 RS CamnRefeddit e diV Rxtidanmlcaneerser  For
and " i Gk2. yek" d.ndi.c s, the file nane_of the ,
Vol | SISt s T AUk sy FhB  ided using
| ocatyi,0 : i;ck access tahle i.s simlarly

i ndi g:'r;t g&%?ﬁﬁg’ i % &glt é%gact tnr%nﬁﬁﬂe%i i fan VEE) é’E‘%B: 17>

tag.iﬁokvﬁ§aqp|Qpi%5ih@iE%%e%nQ%%%F?®% %%l&%% %&%ﬁ%ﬂ%s

invention, t he ocation of the Vc access ta
desi geatigdab¥d by the <object> tag is apqudeqw5g the first
o". e

“http://ww. vclick.com dvd-enav/vclick2.i
PGC in the first VMG menu domain in the VMG space.

The <object> tag indicates the location of the
Vclick stream using a "data" attribute. For example,
in the embodiment of the present invention, the
location of the Vclick stream is designated by
"file://dvdrom:/dvd_enav/vclickl.vck". Note that
"file://dvdrom:/" indicates that the Vclick stream is
present in the enhanced DVD disc, "dvd enav/" indicates
that the stream is present under a "DVD ENAV" directory
in the disc, and "vclickl.vck" indicates the file name
of the Vclick stream. By including the <object> tag

which describes the Veclick stream and that which
describes a Vclick access table, information of the
Vclick access table corresponding to the Velick stream
can be described. 1In the <object> tag, the location of
the Vclick access table is indicated using a "data"

attribute. For example, in the embodiment of the

presept invention, the location of the Vclick access
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41 that "http://ww.vclick.con dvd-enav/" indicates
that the Vclick access table is present in an
external server, and "vclick2.ifo" indicates the file
nanme of the Vclick access table. 5 The third Vclick
streamis designated using an <object> tag in <pgc
num"1 "> in <vts tt num="1">in <vts nun¥"l">. This
i ndi cates that the Vclick stream0desi gnated by the
<object> tag is appended to the first PGC in the
first title domain in the first VIS space. 10 In the
<obj etable¢ ags dheibpeatdonyof the Vclick stream is
indicated using a "data" attribute. For exanple, in
t he enbblt efdvefonhédpdeseat/yavenkl ohfot he Nbbeatheh
of the Vclick stream s designated by
"fi 1 e ¥R OW P E0R° EnalnIEFRERS. Vit . thetect hak ascess
“fil :ﬁédvdronll" indicates that the Vclick streamis
preseft’ih theP EHhanc et DVES dfRkancel dD¥pagisc, "dvd_enav/"
i ndi cat es dehat the streamjs present under a . .
"DVD AT ctdr yé“? nt%g’] C dt S HTETIRNY VErek 32 vCRVD_ENAV
indiQﬁE%%Ed%?fJAEEMQQF' f Meljck str &W‘-%%-The
fourth Vclick streamis ¢ e’si%lbn(gt evécjtfs‘?lﬁg' Ja‘ﬁo <obfjgtgates the
tag iMmIeVisnd SUBRA el e d SR i p, Thi s
indicates that the Vcligf'streéﬁ1.esf%%§%bd by the
<obj ect > trag irfe-appended to: tdg, fid %eéiéﬂ%@@@é{h%}n
the first VTS space. In the <object> tag, the |ocatton
25 ohint kebYeldtck tsiy @amdengndigated usin g wngdat a"
attribute. For exanple, in the enmbodi ment of the
pr es&ht si nneitades tdhat ecatdlarlofs dthenVdd kg ridtamy
IS
the <object> tag is appended to the whole first
VMG menu domain in the VMG space. The <object>
tag indicates the location of the Velick stream
‘using a "data" attribute. For example, in the
embodiment of the present invention, the location
of the Vclick stream is designated by
"http://www.vclick.com/dvd_enav/vclick2.vck™.
Note that "http://www.vclick.com/dvd_enav/" indicates
that the Vclick stream is present in an external
server, and "vclick2.vck" indicates the file name of
the Vclick stream.
As for a Vclick access table, the location of the
Vclick access table is similarly indicated using a
"data" attribute in an <object> tag. For example,
in the embodiment of the present invention, the
location of the Vclick access table is designated by

"http://www.vclick.com/dvd enav/vclick2.ifo™. Note
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42 designated by "file://dvdrom/dvd

enav/vclick4. vck". Note that "file://dvdrom/"
indicates that the Vclick streamis present in the
enhanced DVD di sc, "dvd enav/" indicates that the

streamis present under a "DVD ENAV' 5 directory in

the disc, and "vclick4.vck"” indicates the file nane

of the Vclick stream The fifth Mlick streamis

desi gnated using an <object> tag in <vtsmnun="n"> in
<vts nun="1">. This indicates that the Vclick stream

desi gnad ed"byth0/yhewsobl eek>cbagdiya appendedntiochPs that
first VIS menu domain in the first VIS space. In the

<obj ethe Yafickthectssatabheof st heedeht cknstneantésnal
indicated using a "data" attribute. For exanple, in

t he et®odtFemndofveheckh? ebbat imdentfes, thhefibeatamoa of

of t 15 Vclick streamis designated by
'ﬂ|$HNEWM%ﬁ%MWMmcwmwmPMetMt
“file://dy ron%%? I.ndicates that the Vclick streamis
present in the"BhRAntetl 8D brean gvdeehanated using an

i ndi he streamis present under a b
. VD B Had o Y iR o S e et i

i ndi E%tt%s i ——’fli">e. NafTs Cﬁ'fn ihcieaet;g/ecsll‘litiﬁﬁ état?]??eig%?]g;& stream

sixth Vclick streami's designa S

tag idesIReG Byl tnd Qo%\ﬁte%ﬂei]%c%/gsrc&w%?nﬁgé t%Sthe first

nune"l">." This indicates that the eam

desi goat aeh Bhel g r<abjtagli2 (Rehd S aRp t ;
first PGCCin the first VIS nenu ldormi ﬁcqli%ﬁdftlh%% hffsgf space.

£|Si gﬁpa{he. <ol jlehe <aljggCtehd adedthed ematdn wf1 tdhe stream
is indicated using a "data" attribute. For example,
in the embodiment of the present invention, the
location of the Vclick stream is designaﬁed by
"file://dvdrom:/dvd_enav/vclick3.vck". Note that
"file://dvdrom:/" indicates that the Vclick stream is
present in the enhanced DVD disc, "dvd _enav/" indicates
that the stream is present under a "DVD ENAV" directory
in the disc, and "vclick3.vck"™ indicates the file name
of the Velick stream.

The fourth Vclick stream is designated using

an <object> tag in <vts tt num="n"> in <vts num="1">.
This indicates that the Vclick stream designated by the
<object> tag is appended to the first title domain in
the first VTS space. In the <object> tag, the location
of the Vclick stream is indicated using a "data"

attribute. For example, in the embodiment of the

present invention, the location of the Vclick stream is



10

15

20

25

43 streamis indicated using a "data" attribute. For
exanple, in the enbodi nent of the present invention,
the location of the Vclick streamis designated by
“file://dvdrom/dvd enav/vclick6.vck”. Note that 5
"file://dvdrom/" indicates that the Vclick streamis
present in the enhanced DVD disc, "dvd enav/"
indicates that the streamis prgsent under a
"DVD_ENAV" directory in the disc, and "vclick6.vck"
indicates the file name of the Vclick stream 10 FI G

58 shoesigheteel ayi OAsShEp/ patveen: ¥Bed Vehh6Kvc Bt ERAMS Kk .
described in the above Vclick Info descCription

exanpfete apldat hef DVEx Xf dedronnt Bni sdiAst eanthet Seed velick
fromFIG 58, the aforenmentioned fifth and sixth

Vel i eI ebfrel B¢ 2erippbndelde t enhéecéd rBYD REBE N Tdred enav/"
first, VIS 15 menu domain in the first VIS space. This

r epr eSERt @ e Rt Wot VR | $leke @ r banBr ey en appedriece t bDVD_ENAV”
the DVD video contents, and can be swtched by, e.g.,

the GSEreTrOT %ot erts Prav dend (Comt BhEs- Bl hot)digmiens the
t he user, .t C e treans, a "Vclick 20 switch

but t oliﬁ' euzl\elzg [)beévé}{%cﬁ’e?%ec}ﬁlcﬂ%%r%t reans is provided

to a renotg, Lonfs l\%{}ll(&gt?&_h@g%])is Vget%hk(%r:{%ied b#st{r?é" an

the user can freely ange two orf nore

St r eaih3 MMREN the IGORLANGS RIS i?-[]C angé{#gﬁ?ff)“)

streans, a Vclick sw tching command

25 i ghdesamicied tied anMar ke hanguage: angh tdis HmNG,,

is issued at a timng designated by the contents

provictier <obieiche Markup lappeuanes ddhusd rraelat ehangidio;

two ggmain in the first VTS space. 1In the <object> tag,
the location of the Vclick stream is indicated using
a "data" attribute. For example, in the embodiment
of the present invention, the location of the
Velick stream is designated by
"file://dvdrom:/dvd_enav/vclick5.vck". Note that
"file://dvdrom:/" indicates that the Vclick stream is
present in the enhanced DVD disc, "dvd enav/" indicates
that the stream is present under a "DVD_ENAV" directory
in the disc, and "veclick5.vck" indicates the file name
of the Vclick stream.

The sixth Vclick stream is designated using

an <object> tag in <pgc num="1"> in <vtsm num="n"> in
<vts num="1">. This indicates that the Vclick stream
designated by the <object> tag is appended to the first

PGC in the first VTS menu domain in the first VTS

space. In the <object> tag, the location of the Vclick



44 nore Vclick streanms. FIGS. 59 to 65 show ot her
description exanples (seven exanples) of the Vclick
information file. In the first exanple (FIG 59), two
Vclick streans 5 (Vclick streans #1 and #2) recorded

on the disc and one Vclick stream (Vclick stream #3)
recorded on the server are appended to one PGC (PGC
#1). As described above, these ¥elick streans #1, #2,
and #3 can be freely switched by' the user and al so by
the contents provider. 10 Upon sw tching Vclick
streassrbymt he toateatsd pé@Mgd@r"déeé"eéaﬂPLBut@henFor
t he pl ayback apparatus is instructed to play back

Vel i ckxetpbam #3 bue esbodbmartted tletbecexter balention,
server, or when it is connected to the externa
serveFhputoeaior a5 toenVobickchtokast  eate#Bgfiaom by
t he edgernal server Vclick stream #1 or #2 may be

pl ayed bk’ (& D/dpdrenavfveyick tyeblt e Note hehat

e s ey B A O e
Vel | %ebslé c%%gqﬁorﬁ@hadl %ﬁg‘ﬁfgeikﬁpcf’ck'l( V‘é $ie9 {nicates
Zgg\ljg%talttﬁlee h\\(?cI%:%c]iecgs}[f?leS;\/ : asl;eensfltswe%ef as’?‘&f%‘?ﬁ{jir ectory
stream #he di%%%'%huﬁtw¢3¥9%?§ “Ferlel ghto§§%§t i or name

Vclick stream#1 -4 ... eferenc

in the the guiiyk atddddute. The contents provider can
al so select an arbitrary Vclick streamby issuing a

10 command afFI&.ti98 Rhows the relationship between the Velick
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streams described in the above Vclick Info description
example, and the DVD video contents. As can be seen
from FIG. 58, the aforementioned fifth and sixth Vclick
streams are appended to the firsthGC in the first VTS
menu domain in the first VTS space. This represents
that two Vclick streams are appended to the DVD video
contents, and can be switched by, e.g., the user or
contents provider {contents author).

When the user switches these streams, a "Vclick
switch button" used to switch the Vclick streams is
provided to a remote controller (not shown). With this
button, the user can freely change two or more Vclick
streams. When the contents provider changes these
streams, a Vclick switching command ("changeVclick{(}™)
is described in a Markup language, and this command is
issued at a timing designated by the contents provider

in the Markup language, thus freely changing two or
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45 designated in the Markup | anguage using a Vclick
swi tching command ("changeVclick(priority)"). For
exanpl e, when a "changeVclick(2)" command is issued,
Vclick stream#2 with a "priority” attribute = "2" is

5 played back. In the next exanple (FIG 60), two
Vclick streans (Vclick streans #1 and #2) recorded on
the disc are appended to one PG4 (PGC #2). Note that
an "audi 0" attribute in the <object> tag corresponds
to an audio 10 stream nunber. This exanple indicates

t hat mbea dodiok streams#1l of the DVD video contents

is played back, Vclick stream#1 (Vclickl.vck) is

pl ayed backIGEynEHRr bno6Ssl ghoer ovhen adudieiptieame#ampfliecs
the DVD video contents is played back, Vclick stream
#2 (VEIFERD. Sx)P18s| sopl ByedVbhtkksynEhrnavishyfiFer
exanpl e, when, audi o stream #1 of the video contents

i ncl udestaphiede a¥emBlantEEedi 295t r tdm ¥elichcstidesns

Engl i udi o, Vclick stream#1 is forned in _
Japan@gﬁghgg %%%%ﬂ“?n#ﬁﬂiﬁd Y tFeEorded 201 e ofipagend one
20 t descrd bes J ese conmments_of Vclick objects

or a \]la;'“g:giegéﬂelbesaﬁ? eﬁg(sﬂpé@esta’%eae{?l %%)celé%c‘a’é *F it i e server
after ' ject | [ )u,@nd Vclick stream

#2 i gre?gr neédﬁ%ncp%noglclgnséh,spéés g%wigcdvm#]f)n' FI%S %eis‘fﬂ{%?g above,
s, anelsee veari Nags Ldials describes, Fnal 4 s, cqment s, of
Vclick 25 objects or an English 'site or page as an

acceswitdesid mat it afder Ve iiLk mpiard &&%A%gﬂ)avider.
thus adjusting the audi o | anguage of the DVD vide
contents Upon switching Veclick streams by the contents
provider, for example, when the playback apparatus
+is instructed té play back Vclick stream #3 but is
connected to the external server, or when it is
connected to the external server but cannot
“download Velick stream #3 from the external server,
Vclick stream #1 or #2 may be played back instead.
A "priority" attribute in the <object> tag indicates
an order upon switching streams. For example, when
the user (using "Vclick switch button"} or the
contents provider (using the Vclick switching command
"changéVclick()") sequentially switches Vclick streams,
as described above, the Vclick streams are switched
like Vclick stream #1 — Vclick stream #2 - Vclick
stream #3 — Vclick stream #1 — ... with reference to
the order in the "priority" attribute.
The contents provider can also select an arbitrary

Vclick stream by issuing a command at a timing
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46 to the |language of the Vclick stream |In practice,
the pl ayback apparatus refers to SPRM 1) (audi o stream
nunber) and searches this Vclick information file for

a corresponding Vclick streamand plays it back. 5 In
the third example (FIG 61), three Vclick streans
(Vclick streans #1, #2, and #3) recorded on the disc

are appended to one PGC (PCGC #3)4s5Note that a

"subpic" attribute in the <object> tag corresponds to

a sub-picture stream nuinber (sub-picture nunber). 10
Thi s ézamphetéddinates Mhakupheangsubgpi gk4he st Feam-#1

of the DVD video contents is played back, Vclick

st reafviBeh{ng| corinandk) "thapbayedibac¢krsypehyonpus! yor
when sub-ficture stream #2 is played back, Vclick
strea®¥#Plevciher2avikhangeprayel (Batkceymehdonsusbyped,
and en. 15 sub-picture stream #3 i s played back,

Vel | KoLt 7 Bant Botm (K81 ¥R, ackprierpr et baskute = "2" is

syncﬂg nously. [For exanple, when sub-picture stream #1
i ncl d@a e%.%%%%hese caption and sub-picture stream #3

i ncl udes lj captio I.ck ream#1 | s

formed in gg%a%%g%,gg%mgg%ng# ‘F?§§'7€w?tﬂﬁle§,SSre3mS
site page o4 rjbes,Japanese. coment.s of.

vel i C(Efcobj ects gﬁmsgqggpdalﬁgs%g)gi eec%]fd%(gg%n agigniisc are

accespiesiddald Qhafd@r (rEEGé/C#di )Icﬁ g\ﬁ%{fﬁ%ﬂ& cli cked)y ju

and Vclick stream#3 i s or ne as shown

i n Fe&tr@Suiddatn ithe &dH &2 Qﬁgﬁé%ncg&relstg 1 DeS;3 udio

English coments of Vclick objeé%s or an Engl Ssite
or pageeam amnteeess Thdestd:natd1an afd&fade VUK when audio

object is clicked), thus
stream #1 of the DVD video contents is played back,
Veclick stream #1 (Vclickl.ﬁck) is played back
synchronously, or when audio stream #2 of the DVD video
contents is played back, Vclick stream #2 (Vclick2.vck)
is played back synchronously.

For example, when audio stream #1 of the video
contents includes Japanese audio and audio stream #2
includes English audio, Veclick stream #1 is formed in
Japanese, as shown in FIG. 68 (that is, a site or page
that describes Japanese comments of Velick objects or
a Japanese site or page as an access destination after
a Vclick object is clicked), and Vclick stream #2 is
formed in English, as shown in FIG. 67 (that is, a site
or page that describes English comments of Veclick
objects or an English site or page as an access

destination after a Vclick object is clicked), thus

adjusting the audio language of the DVD video contents
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47 adjusting the caption | anguage of the DVD video
contents to the | anguage of the Vclick stream 1In
practice, the playback apparatus refers to SPRM 2)
(sub-picture stream nunber) and searches this Vclick 5
information file for a corresponding Vclick stream and
plays it back. In the fourth exanple (FIG 62), two
Vclick streams (Vclick streans 44 and #2) recorded on
the disc are appended to one PGC (PGC #4). Note that
an "angle" 10 attribute in the <object> tag

Corr esponus tanamaangbe thenmbper i cdhssrexanpl en practice,

i ndi cates that when angle #1 of the video contents is

pl ayddhdavie yhvatk ckosd retus #eféMel tckipriek) ) | capdi By edt ream
back synchronously (FIG 71), when angle #3 is played

back PUWRRS IOk &td etmraehas (s i 6k2ivick)n fernm @ied Habk for

synchronousuy (FIG %%iL.and when angle #2 is played
:sr

back,? P NVAIRWE R AIFLF ek pitagram ek . p Norsral i yoaaihen

angl es are different the positions of persons and
the |ike te'[él vﬁhechtq\}‘cﬁ‘cf KA e ct Bl Gr Pl e e efdeEck

oo S Tl 200 Lk SIS TEL R o

for respective angl ées.

obj e%hed@tiéc”%)feb%pg/ég‘%%% %e%n%n PG%ne( P}é?r g}%b st neam )that

In practice, the pl apparatus r'e g S )

(angkevsupber) ard 3earehes, Fg%i§§¥§@c%K kgﬁgrp‘gégﬁqus

file for a correspondi ng Vcl treama ays i

backtol a the-pHiitthrexampkem Rufned3)(subleet¥eld hmber) .
streans (Vclick streans #1, #2, and #3) recorded on
This example indicates that when sub-picture stream #1
of the DVD video contents is played back, Vclick stream
#1 (Vclickl.vck) is played back synchronously, when
subfpicture stream #2 ié played back, Vclick stream #2
(Vclick2.vck) is played back synchronously, and when
sub-picture stream #3 is played back, Vclick stream #3
(Vclick3.vck) is played back synchronously.
For example, when sub-picture stream #1 includes
a Japanese caption and sub-picture stream #3 includes
an English caption, Vclick stream #1 is formed in
Japanese, as shown in FIG. 70 (that is, a site or rage
that describes Japanese comments of Vclick objects or
a Japanese site or page as an access destination after
a Vclick object is clicked), and Vclick stream #3 is
formed in English, as shown in FIG. 69 (that is, a site
or page that describes English comments of Veclick

objects or an English site or page as an access

destination after a Vclibk object is clicked), thus
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48 the disc are appended to one PGC (PGC #5). Note
that an "aspect"” attribute in the <object> tag
corresponds to a (default) display aspect ratio, and
a "display" attribute in the <object> tag corresponds
to a5 (current) display node. This exanple indicates
that the DVD video contents thenselves have a "16 :

9" aspect ratio, and are allowed/to make a "w de"
output to a TV nonitor having a "16 : 9" aspect

ratio, and a "letter box (Ib)" or 10 "pan scan (ps)"
(nn;uﬂdlwﬁ%ﬂﬂﬁlthﬂn@@wthaN|h@n@u£@e oB"thaspestvia@édo.
By contrast, when the (default) display aspect ratio
is " 1‘6mt€glt~°arﬁpt¢1lée(b@wme) of spiayvchbdle $sréamde”,
Vbllg&hstrean1#l is played back synchronously (FIG
73), Vhelr dtte Rrefdif ty 1372y % easpe tre el @ SERM(2)

RCE the (current) display node is "Ib", Vclick

strea ug:? téﬂ Jb%ﬂﬁk &%ﬁorﬁ%l%ﬁm{cﬁ}@ WIZP)S ‘é?ﬂeFLCk
when ;the (&g Lll_{tig dfjl sqol ay a ect rat is "4

and the (oirren éﬁ%?p lng\%ﬁ%%ﬂ*sﬁ?ﬁﬁﬁﬁ and

#3 i p1pkayeqd Q@&h(synchronously 20 (FIG 75). For
exanpl e, a balloon as a Vclick object, mhlch IS

di spl ayed rjnusthbesd e 1p RO | I8 ViGeo yoriek
contents are displayed at a 16 ' aspébt ratlo can

be dbspkayed (valtika %QQ%@m%f#hOW%B @Q'a%%kd¥ﬁéa‘3%‘yhe disc
the screen in case of "letter box" dlsplay at a

3" 2Beasppetdedt ito omecmcbe{Ps;bl fiied t@éo%edltm&a)é%b'"%ngle"
position in case of "pan scan" display at a "4 :
aspegttraphbealthobgh<bhgeritghtaandokrebtspends eb bheangle
number. This example indicates that when angle #1 of
the video contents is played back, Vclick stream #1
(Vclickl.veck) is played back synchronously (FIG. 71),
.when angle #3 is played back, Veclick stream #2
(Vclick2.vek) is played back synchronously {(FIG. 2),
and when angle #2 is played'back, no Vclick stream
is played back. Normally, when angles are different,
the positions of persons and the like to which Veclick
objects are to be appended are different. Therefore,
Vclick streams must be formed for respective angles.
(Respective Vclick object data may be multiplexed on
- one Vclick stream.) In practice, the playback
apparatus refers to SPRM(3) (angle number) and searches
this Vclick information file for a corresponding Vclick
stream and plays it back.

In the fifth example (FIG. 63), three Vclick

streams (Vclick streams #1, #2, and #3) recorded on
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49 screen are not displayed. Al so, the balloon size

can be decreased or increased, and the text size in

the balloon can be decreased or increased in
correspondence with the 5 screen configuration. In

this manner, Vclick objects can be displayed in
correspondence with the display state of the DvD

video contents. In practice, thed48pl ayback apparatus
refers to "default display aspect ratio” and "current

di spl ay node" in SPRM 14) (player 10 configuration for

vi deoth@andiseatchespphindedctibcknei BGOr maGCORSS i | eNbOE that

a corresponding Vclick streamand plays it back. In
t he §V}tha%R%ﬁ%1eaFF¥EPuEﬂ)}nohbeV%bbEkCSPrEag1corresponds

(Velick stream # recorded on the disc is appended to
15 one’ E‘%%%‘“i%) PEP1aY t AEPapbveakkanphed an"display"”

"asp " sattribute in the <object> tag corresponds to
a (decéatulfjt@J%? sh ay"asheie Tt i b39 arar ZeorPRps abe a

attri Nt he <opject> tag corresponds to a
(cur r(gfrﬁlj)erédﬂs)plhfglf%%g.mq%et his exanple, the DVD video
20 cont ents, { henpgl VES fﬁﬁfhgﬁes £ b3t @ﬁ%ﬁﬁ%%{%%ﬁé@ contents

and the Vclick streamis applied to a
havi r@emse vie 3" hAEPECt TAt %'“ﬁbéé‘@ LA NS RrE
nal Iy, "t he !

output in a "normal” node. Fi , . . .
af or efdnoticanet e 0N iGRY R&yFR USRS 4 M ol Al Uhving
s

as shown in an exanple (FIG 65). Four Vclick strea

(Vcl BcK1$t re@ts abbedt2 raftd o, anthdtd) " ra@dedon the o

di sc _are appended to one PGC (PGC #7).
"pan scan (ps)" output to a TV monitor having a "4 : 3"
aspect ratio. By contrast, when the (default) display
aspect ratio is "16 : 9" and the (current) display
mode is "wide", Vclick stream #1 is played baék
synchronously (FIG. 73), when the {default) display
aspect ratioc is "4 : 3" gnd the (current) display mode
is "1b", Vclick stream #2 is played back synchronously
(FIG. 74), and when the (default) display aspect ratio
is "4 : 3" and the (current) display mode is "ps",
Velick stream #3 is played back synchronously
(FIG. 75). For example, a balloon as a Vclick object,
which is displayed just beside a person, when the video
contents are displayed at a "16 : 9" aspect ratio, can
be displayed on the upper or lower (black) portion of
the screen in case of "letter box" display at a "4 : 3"
aspect ratio or can be shifted to a displayable

position in case of "pan scan" display at a "4 : 3"

aspect ratio although the right and left ends of the



so In this exanple, when audio stream #1, sub-picture
stream #1, and angle #1 of the DVD video contents are
pl ayed back, Vclick stream #1 (Vclickl.vck) is played
back synchronously; when audi o stream #1, sub-picture
5 stream #2, and angle #1 are played back, Vclick
stream #2 (Vclick2.vck) is played back synchronously;
when angle #2 is played back, Vé&Bick stream #3
(Vclick3.vck) is played back synchronously; and when
audi o stream #2 and sub-picture stream #2 are pl ayed
back, SVEFFEkate svttedmspdaf¥dl.i ck4. vck) is played back
synchronously. FIG 66 shows the relationship between
the PGC d&t&Cef thRebBUbovnded zeontenbs drdr¥akieck or
streams_to_be ap ended to their attributes in

assoct AFFoASG#¢t h gﬂeth§e96ﬁte§aﬁﬁlé§ tFedsalbgonoces) be

15 Th back apparatus (enhanced DVD pl ayer)
accor%?%%g%%egh%reﬁ%%ﬁ?ﬁﬁﬁ oF FRETPFRSRAENFAVERERORDE

can sgguenti . e Vclick streans to be appended

in corregggﬁ%%%%ﬁ§€?$ﬁl?%e prAybAtR BRRREL of V¢ ECEN@PjECtS
Vi deq-5p | oadj ' information file

20 in ad3§ﬁ2%§%$u$%$€r%$%%5{%?%§éé&$?$% YEt e display
priorstdte plawhackowl +he OVD, i deos .Confﬁgkgrc’acéln d hi £he
manner, a high degree of freedom can be assured Upon

f or mipig ybéelk r I A0S
or migdgy GorairLals, rafk 4 he Q?é’fé%ﬂ@;ﬁsz‘sftf%{}g(%%ct

be reduced. 25 By increasing the nunmber o

numb@ateh " strdedis)r radn tund f5 Ve Weld e Gty 1 ANd(player
decreasing each file size, an area (buffer) required

10 for gpmafiguration for video) and searches this Velick

15

20

25

information file for a corresponding Vclick stream and
plays it back.

In the sixth example (FIG; 64), one Veclick stream
(Velick stream #1) recorded on the disc is appended to
one PGC (PGC #6). As in the above example, an "aspect"
attribute in the <object> tag corresponds to a
(default) display aspect ratio, and a "display"
attribute in the <object> tag corresponds to a
{current) display mode. 1In this example, the DVD video
contents themselves have a "4 :; 3" aspect ratio, and
the Vclick stream is applied to a TV monitor having
a "4 : 3" aspect ratio when the contents are output in
a "normal" mode.

Finally, the aforementioned functions can be
used in combination as shown in an example (FIG. 65).
Four Vclick streams (Vclick streams #1, #2, #3, and #4)

recorded on the disc are appended to one PGC (PGC #7) .
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51 playback apparatus to store Vclick streans can be
reduced. By decreasing the nunber of files (i.e.,

formng one streamto include a plurality of Vclick

data) 5 although the file size increases, Vclick data

can be swtched snoothly when the playback state of

the DVD video contents has changed. (Overview of Data
Structure and Access Table) A Vctbck streamincl udes

data associated with 10 a region of an object (e.g.,

a person, article, or the like) that appears in the

movi ngn ptlet ar exeepdededhennanovbngt peshufe, dahB-picture
recordi ng medi um 231, a display nethod of the object

in clsentapodl, andddaralef #anofcthend¥d bedéakeonbynts are
the cljent when the user 15 designates that object. An
over B &wW ot ?%%kstVﬁ%%ﬁkeStéﬁambglckV@hi@khnﬁthsiS played
el ements will be explained below Cbject region data

b
as datd AsTHLTERWPHF LR a"ReRi drdE? ahredfetl s (sug-pigture
[ , 20. the lik hat in th
v el 2 0 and B LR arSlpaeg PRFR et el s rean
[ | alNi t f_ obj.ect '
Gata." Rt oo onch 4t FlA ot SARERR SR ER e
for ”%dlgmé g e m@e@%ﬁg e\%laiépdsgrseéﬁ? ﬁ(p{)‘féffgk&vck)

on a three-di nensional (3D) coordi hate System

T perar e Lo A S B9 oS iEean 12
and sub-picture stream #2 are played back, Vclick
stream #4 (Vclick4.vck) is played back synchronously.

FIG. 66 shows the relationship between the PGC
data of the DVD video contents and Vclick streams to be
appended to their attributes in association with the
-seven examples (FIGS. 59 to 65).

The playback apparatus (enhanced DVD player)
according to the embodiment of the present invention
can sequentially change Vclick streams to be appended
in correspondence with the playback state of the DVD
video contents by loading the Velick information file
in advance or referring to that file as needed, prior
to playback of the DVD video contents. In this manner,
a2 high degree of freedom can be assured upon forming
Vclick streams, and the load on authoring can be
reduced.

By increasing the humber of files (the number of
streams) of unitary Vclick contents, and decreasing

each file size, an area (buffer) required for the



52 video picture) and Z (the tine of the video
picture). An object region is converted into object
region data for each predeterm ned tine range (e.qg.,

between 0.5 sec to 1.0 sec, between 2 sec to 5 sec, or

the 5 1like). In FIG 3, one object region 300 is
converted into five object region data 301 to 305,
which are stored in independent5Vclick access units

(AU. to be described later). As a conversion nethod

at this time, for exanple, MPEG 4 shape encodi ng, an
MPEG Flapheirt aDpeemrposakol statrer Vcot ckhetlekascaanbge
used. Since the MPEG 4 shape encodi ng and MPEG 7

spat i 5°¢efPB8ral | ocator are schenes for reducing the

data size g% expl oi ting tenporal correl ati on anong

obj ect regP8nSSCreRaynguEher ngrbBIrens: fdaea danmot Berming

decoded hal fway, 15.and if data at_a given time is
on1tt%§% Hat & ttonb?ﬁﬂﬁﬂ?iﬁgpiFﬁéélEﬁnﬁétVﬁélﬁécéééé)

Si t [ he. obj ect t hat t |
Sncertimsgpien, el (08 o0 sl Lot copinipusly oo o,
ti , j [ d into dat
eI B, oSSV ELST B2 BY. oo
accessiden aldrovaths aKk thesnddg! uence of onission of

partial data can be reduced.” Each Vclick_AU is
ef f edOvearviirewordfy [ tsperd fudtttd®and HEf vl Té}?ﬁv .
novi ng picture. The effective tine interval o click

AU is cal lPed/ca ddHf edtimenmof 1251 Md 4 cha A a 54 G2 1 4e SHOWSLH
the structure of one unit (Vclick AU), which can be

10 accesseegiiptepéndentdopedm (e.g., a person, article, or

15
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the like) that appears in the moving picture recorded
on moving picture data recording medium 231, a display
method of the object in client 200, and data of
an action to be taken by the client when the user
deSignates that object. An overview of the structure
of Vclick data and its elements will be explained
below.

Object region data as data associated with
a region of an object (e.g., a person, article, or
the like) that appears in the moving picture will be
explained first.

FIG. 3 is a view for explaining the structure
of object region data. Reference numeral 300 denotes
a locus, which is formed by a region of one object, and
is expressed on a three-dimensional {3D) coordinate
system of X (the horizontal coordinate value of a video

picture), Y (the vertical coordinate value of the



53 a Vclick streamused in the enbodi nent of the

present invention. Reference nuneral 400 denotes

obj ect region data. As has been expl ai ned using FIG

3, the locus of one object region in a given tine

interval is converted 5 into data. The tine interval

in which the object region is described is called an
active tinme of that Vclick AU. Rérnally, the active

time of Vclick AUis equal to the lifetime of that
Vclick,AU. However, the active tinme of Vclick AU can

be set 14§CaPpSEHISS /¢ BB %0 (theetiime of that viidebclkicture) .
AU. Rggeéﬁnce nuneral 401 denotes a header  of .

Vel i cKADPIThE hEJUBP A51CPR¥FPLAES ARtPDobdedtt segion data

i dent i i.ck_Al and.dat,a_ used to specify the data
si ze g§¥t%%%hAéfeé%F%F@ﬁegdnEﬁ@PaFaﬂggpé§n8¥esbﬁtWFﬁﬁ
15 st i.ch.indic S t of the start_of the
Iifet?'nng g\% ?T’wi 2-%?%_&%&%@% pfie g%t?véei:rn%raﬁae

S5lifetinee) of Melrek _AY ﬁengﬁg@ELyrgaggﬁi%@Oi?&?ﬁgnverted
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other, the tinme stanp also Indicates

noVi Ngnps Cf i Eespesgimg §orih i £C egi

described in tﬁgﬁjzo obj ect region§%g?g$ %g5%%%§£c?nare
FI G Bomtdicien thedemdjdeit regi Dok COVEESs auseFd ajAut 1 FB pe
range, the tine stanp 402 nornmally describes the tine

of tiveIfEddPest latiwrobj ot a eghrorer Foausisiend the thi® time,
stanp may describe the tinme interval or the tinme of

the &fF &P lehe MifjGedt stegiorerdestiidedan MREE-7 spatio-
obje%% re %qn data. Reference nuneral 403 denotes

obj e ith JO& 2 o o AFattifh, L e oten g utess). e.jince the
t he f an
NREE-9 s%ape encoding and MPEG-7 spatio-temporal

locator are schemes fqr reducing the data size by
exploiting temporal correlation among object regions,
they suffer problems: data cannot be decoded halfway,
and if data at a given time is omitted, data at
neighboring times cannot be decoded. Since the region
of the object that continuously appears in the moving
picture for a long period of time, as shown in FIG. 3,
is converted into data by dividing it in the time
direction, easy random access is allowed, and the
influence of omission of partial data can be reduced.
BEach Velick AU is effective in only a specific time
interval in a moving picture. The effective time
interval of Velick AU is called a lifetime of
Velick AU.

FIG. 4 shows the structure of one unit

(Vclick AU), which can be accessed independently, in
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54 object, an action description upon designation of

the object, a display attribute of the object, and

the Ilike. These data in Vclick AU wi Il be described

in detail later. The server preferably records Vclick

AUs 5 in the order of tine stanps so as to facilitate
transm ssion. FIG 5 is a view for explaining the

met hod of generating a Vclick sefeam by arranging a
plurality of AUs in the order of time stanps. In FIG

5, assupe. 10 that there are two canera angles, i.e.,
camerd Angte¥ itrgaw zsedndnathevemgogiventeofotbe present

displax§g %s smﬁtghgd when the canera angle is
swit ched At PHe cRFeRFeNARsBUmesdduABOt dapotner ebapet region

t table | des: d English

ang ot 7Er ot LRFRBHR, ER4FRLae T PRRERCaRMn 579thE Locus o
eSPO 1.1 h . Ref ' t

E0G SgRoldenes: WEOLLACER S 200089081 ne RELEE TURY h8econverted
S00; { 2 i d; v . | 26(:

TG ko Mibsa BNTROZ R0 PRl P AMEL By BRY B foc

504 arehixd}b.ifatds Of ihd® AVScHD0ed 059090t Sve 20; At AF that

corresponding to one object in the noving picture.

That Vislicds AMhs beemexp) ained abomes usimg & Ga-1 3-_rl is
4, nmeta data associated with one object is nmade up of

a pl @il yroofthvelliicle tAlse (o tHaE ipliofne Kect angh®ver, the
represents one AU). The abscissa of FIG 5 corresponds

25 t %k 1viend ime (e Veovii g 201 otaur dye aret tdwe AUYsaB00E che
505 ine plotted in correspondence with the tines of

appearafic¢d™§ ofhdhat dilsick_AU.

Reference numeral 401 denotes a header of
Vclick AU. The header 401 includes an ID used to
identify Vclick AU, and data used to specify the data
size of that AU. Reference numeral 402 denotes a time
stamp which indicates that of the start of the lifetime
of this Vclick AU. Since the active time and lifetime
of Vclick AU are normally equal to each other, the time
stamp also indicates a time of the moving picture
corresponding to the object region described in the
object region data. As shown in FIG. 3, since the
object region covers a certain time range, the time
stamp 402 normally describes the time of the head of
the object region. Of course, the time stamp may
describe the time interval or the time of the end of
the object region described in the object region data.
Reference numeral 403 denotes object attribute

information, which includes, e.g., the name of an
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55 Tenporal divisions of respective Vclick AUs may be
arbitrarily determ ned. However, when the divisions

of Vclick AUs are aligned to all objects, as shown in
FIG 5, data nanagenent becones easy. Reference 5
nunmeral 506 denotes a Vclick streamforned of these
Vclick AUs (500 to 505). The Vclick streamis forned
by arranging Vclick AUs in the otder of tine stanps
after a header 507. Since the selected canera angle is
nore |ikel 10 to be switched by the user during

vi ewi Mg Je?%e 2| fEkiost deanript peef epahl gepigpateédnbyf the
mul ti pl exi ng Ygl E AUs of different canera angl es.

Thi s %%Eaui Tk dF&playtewpfchiPagobieart oned ahe

th k d is stored in
Sorvarl S0y Thesf 3%%’%%?“‘26&?%‘?.mfié‘ﬁv%édgsgﬁbeé”m

Vel i el Als; of | t i ,
Crancitontate U Be L tenfis ﬁﬁ?‘@f%%%%gvvae?%:%ﬁda\uvclwk_ms
correﬁpod}gg rlﬂrcﬁ@r %Pulffrﬁ@tétya C[!)§V\§Cg aga{[grf‘a Jbtate

al ways arrives the client, ra ang can

SW t ghedth dmisdsdraneousl y. (} course, setup 20
informati on of client 200 may be sent to server 201,

and only rempi redi 8/cd iekedU sBye 81 S84 864 1 84 Ymethod of
transmtted froma Vclick stream |In this case, since

the glenemeatriwst acomiLingic atteramnt byt her sty 4 NBlurality of
process delays slightly (although this process del ay
25 pPhUBl ém d&e lsedeal wed Hifuehisglargpeed MBS SUCh fassunme
an optical fiber or the like is used in a
comiififEat-NEHP. aren tiife Comiena lrangd.essi rices at tadnriteesangles 1

such a
é % and a moving picture to be displayed is switched

when the camera angle is switched at the client. Also,
assume that there are two selectable language modes:
Japanese and English, and different Vclick data are
prepared in correspondence with these languages.
Referring to FIG. 5, Veclick AUs for camera angle 1
and Japanese are 500, 501, and 502, and that for camera
angle 2 and Japanese is 503. Also, Vclick AUs for
English are 504 and 505. Each of the AUs 500 to 505 is
data corresponding to one object in the moving picture.
That is, as has been explained above using FIGS. 3 and
4, meta data associated with one object is made up of
a plurality of Velick AUs (in FIG. 5, one rectangle
represents one AU). The abscissa of FIG. 5 corresponds
to a time in the moving picture, and the AUs 500 to
_505 are plotted in correspondence with the times of

appearance of the objects.



56 noving picture title, PGC of DVD video, the aspect

ratio of the noving picture, view ng region, and the

like are not so frequently changed, they are

preferably prepared as independent Vclick streans so

as to lighten 5 the process of the client and to

reduce the load on the network. A Vclick streamto be
selected of a plurality of VclieR streanms can be

determined with reference to the Vclick information

file, as has already been described above. 10 Anot her

Vel i ck_AU Jemeetpdn dfatsagnai If e spgesdrieb&d lbelkowlsAmay be
case g@lktbe eianined bel ow wherein the client

downl dads -VEft

only ] on_the,client side. )

| Ds u‘égg%%f?qﬁéﬁusf ?rFeaPJ%PSEQVEPi @ElAQEJ Ry S153peshown

assi gnedri®_ respgeliiv
Theer i Oe et Fafiade

¥ SBreLmises- f r BRYEHerserhen, thandiusesons
In this case

?g%ghbégéﬁgﬁ£§g5§g aReference

requ

5 descrmi@shral N506€. GenotHE §@¢&£f?%P%?%%$%LﬁQ¥%%éeo§stggse
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follows. Note that the Vclic

pr eséntl 2k UHOVEMY §©b cias e, d r i N jum, 2

or may be ‘aomnlgaded fron1§er3£$eé%§9£?g ?%ngh " ﬁ&rmEd
The Vi iackeanigifroy et ionk fade is 1108 nedkdyr SOPPEiRd ¢ 9 s
the sane nediumas that of the Vclick streans such as

t he ety a giestdare dHta recordi ng medi um server, or

the like: 25 <pgc nune"711> //audi o/ definition of

Vel i ck st redmoyhrbpilarel stmesn angdl@ngd enore likely

e may

e networ

to be switched by the user during viewing, the Vclick
stream is preferably prepared by multiplexing

Vclick _AUs of different camera angles. This is because
quick display switching is allowed at the client.

For example, when Vclick data is stored in server 201,
if a Vclick stream including Veclick AUs of a plurality
of camera angles is transmitted intact te the client,
since Vclick AU corresponding to a currently viewed
camera angle always arrives the client, a camera angle
can be switched instantaneously. Of course, setup
information of client 200 may be sent to server 201,
and only required Vclick AU may be selectively
transmitted from a Veclick stream. In this case, since
the client must communicate with the server, the
process delays slightly (although this process delay
problem can be solved if high-speed means such as an
optical fiber or the like is used in a communication).

On the other hand, since attributes such as a
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57 <object data="file://dvdrom/dvd enav/vclickl.vck"
audi o="1" subpic="1" angl e="1"/> <obj ect
data="file://dvdrom/dvd enav/vclickl.vck" audi o="3"
subpi c="2" angl e=11111/> 5 </pgc> In this case, two
different filtering conditions are described for one
Vclick stream This indicates that two different
Vclick _AUs having different attbbbutes can be

selected froma single Vclick stream 10 i n accordance
with the setups of systemparanmeters at the client.

| f AUBCHADE RéctiureetitdDs, RéCaodaDaDnmnager, 2h@ aspect
checks the time stanps, attributes, and the |ike of

AUs F9cs8l ekt ti&@smﬁﬁaﬂgnﬁﬂéhuﬁfhe yiie@Angomdptbopsand the

there&/k 15 |den£ reqU|red Vclick AUs. An
exanpt & tsfhg £H F IF qPEEt%NIPhbégéﬁpléhﬁﬁdare preferably

| th descri pt In the ab
conaik T vat 8 18, DR8N ERRaREL: Bob “hutfgestream nanber Lianten
i cow ﬁf“p‘%@§§e‘9‘fb¥hg 1R hot e boage Grtates Lepd on che

Li kew se, nuneri ca

pi ct Weewuhber Suppi copng ADGL UQ@egef%gkgd %gségéfurality

way, the states of three paranmeters can be exp

by &ﬁ%dlﬂcmtgﬁeﬁ&ﬁ‘é VA USe cg_@lf’érd}f‘neém Qference to
paraneters audi 0o="3 subpi c="2 and ang 27 n

be exXjbree s&dd 26 befdbﬁ?aaﬂic(rheﬁﬁ)le Th_:;§ P L@lféaagﬁ
afilter ID. That is, each VCIlck AU has a 12

filtéesiapibed @bmﬁéck_AU header (see fllterlng_ld in
FIG 14).

Another Vclick AU selection method will be
described below. A case will be examined below wherein
the client downloads Vclick stream 506 from the server,
and uses only required AUs on the client side. In this
case, IDs used to identify required Vclick AUs may
be assigned to respective AUs. Such ID is called a
filter ID.

The conditions of required AUs are described
in, e.g., the Vclick information file as follows.

Note that the Vclick information file may be present

on moving picture data recording medium 231 or may be
downloaded from server 201 via the network. The Vclick
information file is normally supplied from the same
medium as that of the Vclick streams such as the moving
picture data recording medium, server, or the like:
<pgc num="7">

//audio/definition of Velick stream by subpicture

stream and angle
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58 This nethod defines a filter 1D as a conbination
of nunerical values by assigning nunerical values to
i ndependent paraneter val ues used to identify each AU.
Note that the filter 1D nay be described in a field 5
other than the Vclick AU header. FIG 44 shows the
filtering operation of the client. Meta data manager
210 receives noving picture cloek value T and filter
IDx frominterface handler 207 (step 54401). Meta
data manager 210jinds_out all Vclick_AUS whose
li f et TRBRSSFhcrae=nbVing/ piedaee: éfvékenan/ val bekT. vek"”
froma gbllgrnstrean1sgoged in buffer 209 (step
A= of dePUPBLET Y oBRISEThLI AR, procedures
shown_i.n. FIGS. 45 and. 46 ,can be used using,the, Vclick
acces§$?%%?%.dﬁ@?a gh%%-ﬁ%ﬁ%ﬁﬁ?mz gvéh%QQg/Yﬁ igkl.vck
Velic beade de SN |l y. Als with the sane
o€l %%b%%‘g. 4 Qﬁ%f_’é‘_ 116}%

filter as X i a decoder 2 steps $S4403 to
S4408) spMed i ck_AUs which are sent frombuffer 209 to

met a ata decoder 217 with the aforenenti oned

procedur estROthayecibe, fold o ngepERPeE i €5r1hd Abhditions
t hese AUs have the sane |lifetinme, which includes

movi reyrepiddatei isddckor.ond )VA 1ok heses hawes thedicates
sane filter ID x. AUs in the object neta data stream

whi chhsdt itsfoy ditfhiee ey &/ cloinok tAmshayirenddi f jewsee not
present except 25
attributes can be selected from a single Vclick stream
in accordance with the setups of system parameters at
the client.
If AUs have no filter IDs, meta data manager 210
Checks the time stamps, attributes, and the like of AUs
to select AUs that match the given conditions, thereby
identifying required Vélick_AUs. |
An example using the filter IDs will be explained
according to the above description. 1In the above
conditions, "audio" represents an audioc stream number,
which is expressed by a 4-bit numerical value.
Likewise, 4-bit numerical values are assigned to sub-
picture number subpic and angle number angle. In this
way, the states of three parameters can be expressed by
a 12-bit numerical value. That is, three parameters
éudio="3", subpic="2", and angle="1" can be expressed
by 0x321 (hex). This value is used as a filter ID.

That is, each Vclick AU has a 12-bit filter ID in

a Vclick AU header (see filtering id in FIG. 14).
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for these AUs. In the above description, the filter 1D

is defined 59 by a conbination of values assigned to

paraneters. Alternatively, the filter 1D nay be
directly designated in the Vclick information file.
For exanple, the filter IDis defined in an IFOfile
as follows: 5 <pgc nun¥"5"> <param angl e="|"> <obj ect
data="file://dvdrom/dvd _enav/vclickl.vck" filter

id="3"/> </paran> 10 <param angl e="3"> <ob&$ct ion of
data="file://dvdy qm /dvd, gnawerclmrcikls, vcleomoRiPer
i d="T4r9/s> M <par am aspect="16: 9" lues o

di spl ay="wi_de" > S<Q§j edsigning numerical valu

dat 245757 ddrom / dvd _enav/ vl i ckl . vek’ fifereach AU.
i d="2" é>é%%?ﬂ@i?ﬁrgﬁéxgr>Véﬂﬂ§ﬁ855V§jdé%C¥?% i 0

i ndi¢htEs that Vclick 20 streans agg filigﬁdl£%vglﬂ§§1d
are (det erpj nede hasetll oer Hesiynate Paramet er’s.

Sel ection of Vclick AUs by the filter 1D and transfer

of A%@hngﬂh@uftEe Povick MBdPe299Ecoder 217 are done
in the sanme procedures as

L ELG. 44 . Basedoanofthehe
desi gnat i suGof 4thehvesi Eke %ﬁ%gFﬁaF R

fon file, when the
anglelnunger &;tghgagga%gaager 210 receives moving picture
client.

( ) . e

\Y vi ] e clock
lick AUs whose lifetimes include moving pictur
c .

i 09 (step
value T from a vclick stream stored 1in puffer 2 {

54402). In order to find out such AUs, procedures.
shown in FIGS. 4% and 46 can be used using the velick
access table. Meta data manager 210 checks the
Velick AU headers, and sends only AUs with the same

filter ID as X to media decoder 216 (steps 5440

R 9 to meta
velick AUs which are sent from buffer 20

have the following properties:

. . . ch
i) All these AUs have the same 1ifetime, whic
1

includes moving picture clock T.
i D X.
iiy All these AUs have the same filter 1

i tisf
AUs in the object meta data stream which satisty

i i nt except
the above conditions 1) and ii} are not prese

for these AUS.

i i efined
In the above description, the filter ID is d
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25 is "3", only Vclick_AUs whose filter 1D value is
equal to 114" are sent froma Vclick streamstored in
file 60 "vclick2.vck" in buffer 209 to nedia decoder
217. When vclick data is stored in server 201, and a
noving picture is to be played back fromits head,
server 201 need only distributg%a Vclick streamin
turn fromthe head to the client. However, if a
random 5 access has been made, data nust be eters.-
distributed fromthe ,gniddhesofadsignes! itok R Em - At

t hi 3t iEmEC G der to in the velick stc[.eargtﬁgc(fg.ssi@qated
desi r ed o%i.tie regm £a tdet i Ok rretdds e

r eqdilred %gciy%homs an exanpl e of the Velick acerss
10 and s 20 & Thi srtablen | 5117 epaf@d T advance,
recdyﬂéam?n server 201. This table gafea£§ofggl§ﬁgfed
in the Veliek i of @emanednini pe. TREf et eRce nuneral 600
denotes a tine stanp sequence, which lists tine stanps
15 of égenﬁﬁ¥hag>picture. Ref erence nuneral 601

denot an access point sequence, which lists offset
val uggarhmoenyhe=Haad of a Vclick streamin .
correspondence with the t&@%o .q@gﬁ_@hdMﬁthﬁﬂH%JVCk
pi ct upBsekk davarid 111 ponding to the time stanp

of the random access destination of the noving inage

i s netlsteor 658 e 20

</param>

<param angle="3">

o = A" v v/v i 2.vck"
<object data "file://d drom:/d d ena / click
J

filter id="4"/>

</param>

] =ll 5 L1 >
<paran aspect="16:9" display wide

L] kl‘
"file://dvdrom:/dvdpenav/vcllckl.vc

<object data=
filter_id=“2"/>
< /param>

</pgc>

indi vclick
The above description indicates that

i S v

9 to media
filter ID and transfer of AUs from puffer 20
l k]
g as 1n
d der 217 are done in the same procedure
eco

i i velick
FIG. 44 Based on the designation of the

when the angle number of the player

I A

i stre
to "4" are gsent from a velick
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Vclick access table, an access point of a tine stanp
wth a value close to that tine stanp is referred to,
ion is a transm ssion start | ocats sought while
referring to time stanps in the Vclick stream near
that access point. Alternatively, the Vclick access
table 25 is searched for a tige stanp of a tine
before that of the random access destination of the
novi ng i mage, and 61 the Vclick streamis transm gt ed
froman access poi nt %gr rreéggnqmgletj@.at Hecodse <tdnp.
Thergel vek2svekes IPh8WEF ek "access tabl e andggfes dd
for conveni ence to search forst\Vddd ki rdater 5 @
transmt f&¢n VG nse to random access fromthe

head,
client. However, the \clighaggessd ek stidied 1h T he
ser wewﬂqw%éj%%ﬁeoal@}gdﬂ to the client, which

am in turn
search for eéa%VcA%g 551§eaﬂnstﬁsﬁac¢%ll¢y\fc%%lﬁ click
st r e Hr 1fmJ aneously downl oaded from EFeasggfq@bm
10 to the clignty Vsl tek attens- t ABPEEVET & Al so
si mif t4heo

usly downl oaded fromthe server .toitheed from the
client. On fhe ptbar mhdad, datAoPPAb EFC?EFE %ecording
medi Y4MTSUCh as a DVD or the like \NE
i

ich,recerds,Vdni okder to
15 sﬂ&gﬂg paythe prévicded@TIPA™th tcggé as well, it
is effective for the client to %g%-ggpjypkm@k\aﬂdéésStream’
tablauiéglgsab@e$ea@cﬁeﬁéﬁe§afg to be used in response

to randomaccess of playback .. | n such case,
the 5 velick access 4% oLl als)

i cess
FIG. 6 shows an example of the Vclick ac

i and is
table This table is prepared 3 advance,

be stored
ded in server 201. This table can also
recor

t C r

reference numeral 601 denotes

of the moving picture.

r W C

]

i i . If a value
the time stamps of the moving picture

andom access
responding to the time stamp of the T
cor

l

A r

1

the Vclick access table
j fore that of

. ¢ gearched for a time stamp of a time be

is

. i i
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Vclick access tables are recorded on the noving

picture 20 recording nediumas in Vclick streans, and

the client reads out and uses the Vclick access table

of interest fromthe noving picture recordi ng nedi um
onto its internal main nmenory or the |ike. Random

pl ayback of Vclick streans, which is 25 produced upon
random pl ayback of a noving pictgyre or the like, is
processed by neta data decoder 217. In the Vclick

access table shown in FIG 6, tine stanp 62 tinme is

time dyf ofdmeitd o W0 shas @ ddniiB S @M dordtacfs A point
novi ng picture recorded on the noving picture

r ecordi M@ smdidimg fy xanples e t he noving picture

I's conpressed by MPEG 2 upon recording, tinme has 5 an
MPEG 2 PTSHeorsmtvefwitdmyraorles Wdieich hecomss ngable and uses
pi cture has a navigation structure of titles, program
chai d¢;, fard adnedridkencgs tion R clpdianéiaris TRda to be
VIS_TTN, TT_PGCN, PTTN, and the like) that express

t hemt ransMifdiagdidd ine s sforiratr Bfda mecery Adsihe-he

that sqnme natural totally ordered relation- shipis , |,
def i fied dr a POAEVET t iHhe MtnF v ARESS »fabl@exﬁgt@pqeéﬂ, in the

faor PTS, t | d l.ati hi a.ti
Can BETRe: BRVCEE A TSRS St A b s DU Y
par aeters, sthe orAged. Laballonship £an g 19non verick

i ntroduced according to a natura

the QVPeaﬁ@CBrgcEE&&l%Eb%%ﬁﬁ%?ﬁH@Hdﬁ%é&@ﬁff?dﬂ”@ﬂ&’server

conditions: i) Vclick e Vclick streamare
arrapge@he client, Veclick access tables are also

simultaneously downlcocaded from the server to the
client.

On the other hand, a moving picture recording
medium such as a DVD or the like which records Veclick
streams may be provided. In this case as well, it is
effective for the client to use the Vclick access table
s0 as to search for data to be used in response to
random access of playback contents. In such case, the
Velick access tables are recorded on the moving picture
recording medium as in Vclick streams, and the client
reads out and uses the Vclick access table of interest
from the moving picture recording medium onto its
internal main memory or the like.

Random playback of Veclick streams, which is
produced upon random playback of a moving picture or
the like, is processed by meta data decoder 217.

In the Vclick access table shown in FIG. 6, time stamp



in ascending order of time stanp. At this tine, the

20 lifetime of each Vclick AU is determ ned as

follows: Let t be the tine stanp value of a given AU
Time stanp values u of AUs after the given AU satisfy
u>= t. Let t' be a mninmmone of such "u"s, which
satisfies u # t. A period which has tine t as the 25
start time and t' as the end tinB2is defined as the
lifetime of the given AU. If there is no AU which has
tinme gtanp.value u,that satisfies u >t after the

gi ven 6%° AP, tiRE dRdormaEien whéchi hesi petomet Beamp format
gi ven @UE ng%ches thg end time of the noving picture.
ii) The acttve"?i ReCbPTBalRCVEAPEKCAULESr MREpBAIRICE e

the tj h biect [ d ibed in th ‘ '
e EEoE0RE ol U, OEE SRR, S5RED DR - ptcruce
et becdabl oss Spnabest ot pEAOELELER Wt h0Cpas

active tinme for a Vc strea e

ESVCliQ&qAﬁPE@—inﬁfgdﬁgrﬁQttheFuL%ﬂﬁfﬁ e O A DAt ¢ ré?%géng
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A Vclick streamwhich satisfies the above cons

i) amddtiyrdases he Ao gt Non 990 PEAPESE T €811 ELT Shrogram

hi gh- speed random access of the Vclick stream can be

made cheesing | larhe tdescribedad aterbyp,Sesoihne ge byf fefy,

process upon playing back the Vclick 15 stream can be

si mpMIS_ddN, THE _RAEGNer BIDY esandiechéllihe stileatn é95ress them
respective Vclick AUs, and erases AUs from those

whi cRTFavé&dladgst it mhsstiampsat |9E ttheree are no  two’

assunpti ons above, a large buffer and conplicated
Assume that some natural totally ordered relation-

ship is defined for a set of time stamp “values. For
example, as for PTS, a natural ordered relationship as
a time can be introduced. As for time stamps including
DVD parameters, the ordered relationship can be
introduced according to a natural playback order of

the DVD. Each Vclick stream satisfies the following
conditions:

i) Vclick AUs in the Vclick stream are arranged
in ascending order of time stamp. At this time, the
lifetime bf each Vclick AU is determined as follows:
Let t be the time stamp value of a given AU. Time
stamp values u of AUs after the given AU satisfy u >=
t. Let t' be a minimum one of such "u"s, which
satisfies u # t. A period which has time t as the
start time and t' as the end time is defined as the
lifetime of the given AU. If there is no AU which has

time stamp value u that satisfies u > t after the given



buf f er managenent are required so as to hold effective
20 AUs on the buffer. The follow ng description wl|l
be given under the assunption that the Vclick stream
satisfies the above two conditions i) and ii). In the
Vclick access table shown in FIG 6, access point

of fset indicates a position on a Vclick stream 25
For exanple, the Vclick streami§3a file, and of f set

i ndicates a f|Ie poi nter value of that file. The
relatégnsghg access poi nt offset, which forns a

pai r hePOmt 18€aRs {the Liifetamef oifl he: giilpeA AU

posit ted offset the head  position of
glvenh%gF g % c e Elpﬁnﬁ ngﬁmeXPBQ i cthae - AU |s

equal to Of 345 II han the alue 0 [ i)
tine staan&alugﬂ%f %%l%' t8|ye85PO&EElF aﬁUA8°T§eSPOHdS

trulYténﬁheeflhgaﬂahbgeofl@hehgbﬁatkcge Ceséeéggbsed in the

"tinme"s may be arranged at ar ary erv

Sneed cigjede 28gabnangesd ahcegyal th€B§@'§c1EQEEX8r
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they nmay be arranged at equal interva
consideratm@neothaCOﬂMenkemﬂswiﬁg éoﬁﬁ@kﬁﬁn9r9§§6§1§99d with
the like. FIGS. 45 and 46 show the practical search

pr ocddif exctuisingt e KMot i ckvartessst abie: Wen a 15

Velick streamis downl oaded in advance fromthe server

to buffer Uod, agtieeitkmaceeséct abk eAlsial s0cluded in the
downl.gaded fromthe server and is stored in buffer

2009. &6 9T tHeatv@Uck stream and Vel i ck access

table are sRPred
click stream which satisfies the above

constraints i) and ii) has the following good
properties: First, high-speed random access of the
Vclick stream can be made, as will be described later.
Second, a buffer process upon playing back the Vclick
stream can be simplified. The buffer stores the Veclick
Stream for respective Vclick AUs, and erases AUs from
those which have larger time stamps. If there are no
two assumptions above, a large buffer and complicated
buffer management are required so as to hold effective
AUs on the buffer. The following description will be
given under the assumption that the Vclick stream
satisfies the above two conditions i) and ii).

In the Vclick access table shown in FIG. 6, access
point offset indicates a position on a Velick stream.
For example, the Vclick stream is a file, and offset
indicates a file pointer value of that file. The

relationship of access point offset, which forms a pair
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in nmoving picture data recordi ng nmedi um 231, they 20
are | oaded fromdisc device 230 and are stored in

buf fer 209. Upon reception of noving picture clock T
from interface handler 207 (step 54501), neta data
manager 210 searches tinme of the Vclick access table
stored in 25 buffer 209 for maximumtinme t' which
satisfies t' <= T (step $S4502). %A hi gh-speed search
can be conducted wusing, e.g., binary search as a
search,shgonithn1 65 The of fset value which fornms a
pai r Wirth GhPSi AEE™Pi fémey' ipnashéoVdbiwek access tabl e
Is substituted_ in variable h (step 54503). Meta data
manager 2107fi AdEOSAGEORhiEA e trgc RYe@TAEthdshthg head

byt it h the Vclick st
L or B hebart oF IbbeEsPeg t6a8ba) | and substi tut s

the ti - - i i abl e, t 54505) .
Accor ding to Lhi SForoRSATEL FBNER BondlEFofl, vai RBOSE to of

i s eqsadllor OF L SHBEher v4 hao o*ffti&l%.e: T. 10 Meta data

manager 210 checks Vclick AUs int Vclick streamin

turn fromxiand setsméhet 883t vAUc ASENEBW Xk SLERtelyv bef
54506) . The offset value of x is substituted in Y ~o of€

var i aiiat AU (st eprlbdp a1 bad then ti i, st anp val ue of
X is substituted in variable u (step 15 54508). If u >

T (YES in bt ephes4600)ck et @e slat Babr@nagerm@id may be
instructs buffer 209 to send data from offsets h to
h' ofLOfe 9@ iadk astridammn Ireth v alecdoer nXdd (st eps
$4510 and 54511). On the other hand, if u
arranged at equal intervals. However, they may be
arranged at equal intervals in consideration of
convenience for a search process and the like.

FIGS. 45 and 46 show the practical search
procedures using the Vclick access table. When a
Vclick stream is downloaded in advance from the server
to buffer 209, a Veclick access table is also downloaded
from the server and is stored in buffer 209. When both
the veclick stream.and Vclick access table are stored
in moving picture data recording medium 231, they
are loaded from disc device 230 and are stored in
buffer 209.

Upon reception of moving picture clock T from
interface handler 207 {step S4501), meta data manager
210 searches time of the Veclick access table stored in
buffer 209 for maximum time t' which satisfies t' <= T

(step 84502). A high-speed search can be conducted

using, e.g., binary search as a search algorithm.



10

15

20

25

<= T (NOin step 54509) and u > T (YES in step 54601),

20 the value of t is updated by u (i.e., t = u) (step
54602). Then, the value of variable h is updated by h'
(i.e., h=h") (step S4603). If the next AU is present

on the Vclick stream (i.e., if x is not the |last AU)

(YES in step 54604), 25 the next AU is set as new x

to repeat the aforenentioned prdcedures (the flow

returns to step S4506 in FIG 45). If x is the |ast
Velick AU of the 66 Vclick stream (NO in step S4604),

net a it LhefRgera e whieh rfletss bufpair 200th oolseniined time

data fromoffset h to the end of the Vclick streamto
medi a detbdet® 1%L ¥k epce 596050 kgl $45063 L 1Bt hin he

o B D & oo a4 £ins
foll i ) i )L AL | i A h t he,

o7 AR LRSe L e 1 Brom ene
: | . this Lifeti Y el | :

|V(r:1|cl (q:'l%%git :rderarﬁ]n\(/\%hi c leLésléatstegs éyETtl hsl’eeaa eo%c/eﬂnggonuﬁ?rlo;bq%jemtep

are BAGOANGSEMHd eXERM: t fills RS AlS s tHhe, IJ48ld '
each Vclick AU in the chI i csk 15 stlﬁgnswtlgrg% J}d%l?ét@qg +a

act i vertiaig eoft t(BatepAds,sdaut. t hedo 0 Pt AIMAY S foremen-
match. In practice, a case shown in FI'G 47 is

possitbbasdTikenkiftdbinegs sifn oAUl ian@gdi2 coMirCRmaller than
respggtrl\éet); %G-SCI‘I be objects 1 and 2 are up to
Meta data manager 210 checks Vclick AUs in the
Vclick stream in turn from x and sets the next AU
as new x (step S4506). The offset value of x is
substituted in variable h' (step S4507), and the time
stamp value of x is substituted in variable u (step
54508). If u > T (YES in step S4509), meta data
manager 210 instructs buffer 209 to send data from
offsets h to h' of the Vclick stream to media decoder
216 (steps S4510 and S4511). On the other hand, if u
<= T (NO in step S4509) and u > T (YES in step 54601),
the value of t is updated by u (i.e., t = u) (step
54602). Then, the value of variable h is updated by h'
{(i.e., h = h') (step S4603).
If the next AU is present on the Vclick stream
(i.e., if x is not the last AU) (YES in step 54604),
the next AU is set as new x to repeat the

aforementioned procedures (the flow returns to step

54506 in FIG. 45). If x is the last Vclick AU of the
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the start tine of the lifetine of AU#3. However, 20
the active tinmes of respective AUs do not match their
lifetimes. A Vclick streamin which AUs are arranged
in the order of #1, #2, and #3 wll be exam ned.
Assune that noving picture clock T is designated.
According to the 25 procedures shown in FIGS. 45 and
46, AU#1 and AU#2 are sent from@his Vclick streamto
nmedi a decoder 216. Since nedi a decoder 216 can

recogni ze the active time 67 of the received Vclick
AU, r4ntbTF ateeamc A0 ben 5 hei ePredl €U, byetsi dapr gomsager 210
However, i since data transfer from buffer

209 a%s%é%@% JIIE{C)‘?fc‘ac%%% F o PR et obfeem 2aBfgeikeh to the
| whi ch b t
f’hZ‘Cia‘?ééﬁf;?%en%ﬂ%l%%@érﬁr%cgﬁn&r ? e tan! peeps

sol vegd, 531 4%§%ng special Vclick AU called NULL
AU. FIG. 48 ows e structure of NULL AU NULL AU

does not haue, aWe OQf&PI\%UL{%S ola?éjé]c!iad%(ee? no\?@?lc]E}HZ%Us

Vclick AU. Therefore et ne

does seoft IFave AWERGH IMB tidBed fhec{é%%ﬁfef of;
includes a flag indicating thgi the AU of |n¥gr dﬁéntly

NULL hatle WHel £AU 1ean e prisridtadd:n a Vclick Stream
wWthin a tine range where no active tine of an object
15 is present AlNetveldatia rEnagere 2H: degge MOt E it
any NULL AU to nedia decoder 216. Wen NULL AU is

i nt r dBuedditipnG moTickapges uriek el okdr Texanngl ude@ in

49. AU#4 in
this lifetime.

ii) Vclick AUs in the Velick stream which
satisfy the above condition i) are not present except
for these AUs.

The lifetime of each Vclick AU in the velick
stream includes the active time of that AUs, but they
do not always match. In practice, a case shown in
FIG. 47 is possible. The lifetimes of AU#1 and AU#2
which respectively describe objects 1 and 2 are up to
the start time of the lifetime of AU#3. However,
the active times of respective AUs do not match their
lifetimes.

A Velick stream in which AUs are arranged in the
order of #1, #2, and #3 will be examined. Assume that
moving picture clock T is designated. According to the
procedures shown in FIGS. 45 and 46, AU#1 and AU#2 are
sent from this Vclick stream to media decoder 216.

Since media decoder 216 can recognize the active time



FIG 49 is NULL_AU. In this case, in a Vclick stream
20 Vclick _AUs are arranged in the order of AU#L',
AU#2' ,  AU#4, and AU#3. FIGS. 50, 51, and 52 show the
operation of meta data manager 210 corresponding to
FIGS. 45 and 46 in association with a Vclick stream
i ncluding NULL AU. 25 That is, neta data manager 210
recei ves noving picture clock Toefrominterface
manager 207 (step 55001), obtains maxi mumt' which
satisfies t' <= T 68 (step 55002), and substitutes
t he o??s’%@evéﬁﬁﬁlmﬁicﬁCliﬁﬁnﬁUa pandow ahcessioan be
variable h (step 55003) Access unit AU which is
| ocat dP HE™ %ego%yt%hs&rmamet paveseh, | hintheactice,
obj ec lata_stre mis set a step 55004),
and t er(r%el ms s ahp? ?/%f%ﬁé glfonfk ]?‘ﬁg?’ér?eé@ #nd v%r@%%‘l"éet
(st ep,2R00 f U YES i S S5006) ,

Fb 553 1A mé(dié’? é\tlzé‘ (il%{e 1 5%% 155(2% el glgow,me T

next to x I's set as new X

> gstegrlgoﬁo%gthe%g?fset vaI ue of % |1£s¥1% AjtJLgJe\IQUr%n

vari alffe Ve St ep- 01)rnilhe; sybseg r
(steps SSlOeZCtS% S5105 |nThFlI%% 51 anduﬁﬁeps@ %@%e?t&s%y

S5206 nitr @ i rieR )spa gl diher sansk asy thosed oSt ens,
S4508 to 54511 in FIG 45 and Steps $S4601 to S4606 in

FIG 46. FIGLhelfprstmeoltihetsmarctihe: sef werLangd ¢l enin ay
will be explained below. As the protocol uséd upon
t r angAEs- npitngavel sk ddti@cftr oragsieny etat20 irfld kel ireittma 1
1'0 200, for exarrpl e, RTP (Real-tinme Transport Protocol)
i s kHE%ﬁ _AU.  Therefore, NULL _AU has only a lifetime, but
does not have any active time. The header of NULL AU
- includes a flag indicating that the AU of interest is
NULL_AU. NULL_AU can be inserted in a Vclick stream
within a time range where no active time of an object
15 is present.
Meta data manager 210 does not output any NULL AU
to media decoder 216. When NULL AU is introduced,
FIG. 47 changes like, for example, FIG. 49. AU#4 in
FIG. 49 is NULL AU. 1In this case, in a Vclick stream,
20 Vclick AUs are arranged in the order of AU#1', AU#2',
AU#4, and AU#3. FIGS. 50, 51, and 52 show the
operation of meta data manager 210 corresponding to
FIGS. 45 and 46 in association with a Vclick stream
including NULL AU.
25 That is, meta data manager 210 receives moving

picture clock T from interface manager 207 (step

35001), obtains maximum t' which satisfies t' <= T
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Since RTP has.good chem stry with UDP/IP and attaches
20 inportance to realtineness, packets are likely to

be

omtted. If RTP is used, a Vclick streamis

divided into transm ssion packets (RTP packets) when

It

iIs transmtted. An exanple of a method of storing

a Vclick streamin transm ssion packets will be
expl ained 25 below. FIGS. 7 and®8 are respectively
views for explaining a nethod of formng transm ssion
packets in 69 correspondence with the small and | arge
data $P:EB 5500@éb|é@dA@Ubﬁésﬁgﬁﬁﬁvéhy oEfisBEGvalpe which
reference nunera 700 denotes a Vclick stream A
t r ansh?§%F ot Bé&FerthnEluéésVﬁééﬁéﬂehéadéﬁepoi5aﬁa
paquggc P cketBSﬁQeager 701 includes the serial

c

nunber - 6f - h%nb

1t ahsni-eSpbRdt PRetheoppeation of
ayload is

the lik h
P Rat o EPGe! PRogRh Pt AR aRiREL hSFs (AT EaolroaR Apeoet as
5 (702)xe¥§E?€t§gO©@ tuéﬁﬁoé@gnkyﬁ% ggaﬁ% %8?&7oggiﬁels stored

stored In

e payl oad en the néex

cannoin beast g ee ¢ N(ihey Hayhoad, PPdQ'{‘Q oL AQ3(¥8s in

inserted in the remaining area. The paddi ng data |s
dummeidat 500 @0] Usl dder €t & Z8et ang e UP Péte& S5007)
val ues. Wien the payload size can be set to be equal

to tkatd gfheonBlor methbrmd wal step ofsMesj ckpAUs, i Honot
padding data is required. On the other hand, FIG 8
showdlUa-Irgtthodiofin forap rith @0 @ns nitssi @t pecket uasvhen x is
one Vclick AU cannot be stored in a payload. Only
part§5pnﬁﬂziwzﬂﬁglqhkﬁ h' (step S55101). The subsequent

processes (steps §5102 to $5105 in FIG. 51 and steps
55201 to S5206 in FIG. 52) are the same as those in
steps 54508 to S4511 in FIG. 45 and steps S4601 to
54606 in FIG. 46.

The protocol between the server and client will be
explained below. As the protocol used upon transmit-
ting Vclick data from server 201 to client 200, for
example, RTP (Real-time Transport Protocol) is known.
Since RTP has good chemistry with UDP/IP and attaches
importance to realtimeness, packets are likely to be
omitted. If RTP is used, a Vclick stream is divided
into transmission packets (RTP packets) when it is
transmitted. An example of a method of storing a
Velick stream in transmission packets will be explained
below.

FIGS. 7 and 8 are respectively views for

explaining a method of forming transmission packets in
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can be stored in a payload of the first transm ssion

20 packet of Vclick AU (800) is stored in the payl oad.

The remai ning data *804) is stored in a payl oad of the
second transm ssion packet. If the storage size of the
payl oad still has a free space, that space is padded

W th paddi ng data 805. The sane applies to a case 25
wherein one Vclick AU is divided6$nto three or nore
packets. As a protocol other than RTP, HTTP (Hypertext

70 Transport Protocol) or HITPS may be used. Since

HTTP H35" EBﬂnéﬁ%ﬁ?sWF%hmFbﬁ Fepl | paaddlenvet ddtdasazes of

i - sent | | owd i ghl liable dat
ol Rk, “FBueSEr T9afkn tHe' Refnofk FHFoBgRpRtnBneral

s | e occur. Since HTTP |s free
fron?g%aq%%?%@%%1%2?%g?¥5 ﬁ%f%@a'ofngE?ﬂ?%bS%l%%lP%Rket
streamd qgggﬁ e ed not. be taken

into é%ﬂg?ﬁgratlO%Fuf%%%%%gzipFﬁ@%e%u?%y%ﬂﬁgMnréﬁ?kﬁb

The pracedurgs ofp C cl

streamis present %ln%%\?%?gZ%&wﬁfn%&?%%g%% llé%ll&)ac}{et'
bel oviradrsmi FAdrs tirid OVedaFde Sho NG, £ B AYRACKi on, and
start process procedures after the user inputs a

pl ayBdek 1i%est arlthd natyleid as untddt Pl ayhacks St dSing

In step S3700, the user inputs a playback start

i nst tF@niseyissipm slateput Vol irdcaieed( 12 )i ibserdaged in turn
handl er 207, which outputs a noving picture playback

pr epdf_f JFldeHmendeam 700 are stored in the payload.

When the next Vclick AU cannot be stored in the
payload, padding data 703 is inserted in the remaining
area. The padding data is dummy déta to adjust the
data size, and a run of "0" values. When the payload
size can be set to be egual to that of one or a
plurality of Vclick AUs, no padding data is required.

On the other hand, FIG. 8 shows a method of
forming transmission packets when one Vclick AU cannot
be stored in a payload. Only partial data (802) that
can be stored in a payload of the first transmission
packet of Vclick AU (800) is stored in the payload.
The remaining data *804) is stored in a payload of the
second transmission packet. If the storage size of the
payload still has a free‘space, that space is padded
with padding data 805. The same applies to a case
wherein one Vclick AU is divided into three or more
packets.

As a protocol other than RTP, HTTP {Hypertext
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to nmoving picture playback controller 205. It is 20
checked as branch process step S3701 if a session with
server 201 has already been opened. If the session has
not been opened yet, the flow advances to step S3702;
ot herwi se, the flow advances to step S3703. In step
53702, a process for opening the session between the
25 server and client is executed/OFIG 9 shows an
exanpl e of comuni cation procedures from session open
until_session close when 71 RTP is used as the
comuhf*&EPORT pF6PBesPL bepeBRT Phenayebvensadd chirne.

A neggﬁt tion nust be done between the server and
clie be P87 nRiHE DF FY Hel BRsEFBAIP #pdcasbtbed data

RTP, | Real Time St ing Protocol). is 5 |
o G O Tt TR LA o DG Fbkobe ghata

l'i agility, RT d RTP. pref er.abl k

Comman et o o B MR S5 TapRik Verguanput

I'n orider; dvp, oped, @ SESEI r}ma)% hC?CC,CL!l]J:'.entSJEIg%% I—;Ifn]I‘I% Ejgs 1free

exanple of FIG 2) requests the server

exanfrenofarf) Gatd) 4 ¥ de | t] soci at .
wth Vcli calﬁdataa to be strea?r%dn{%t%{TJs% dbfés%c%f%%%? £%c1ick

met hedjreamAsisitee gdhade thaigdd etodayyNalddd 6fhd e taken into
advance of the address of the server that distributes

dat acetsrielsperidiarg to a noving picture to be played
back b 15 a nethod of, e.g., recording address
i nf o Fafy®A cdin Pxoaesiuineg (Mledmarsk)dat a r ecor di ng
medi um The server sends information of Vclick data
to the cl &%t PRSI ESsode 2 t1d ahiack auestss Miran a Velick
specggicallx, the client '
Team 1s present on server 201 will be described

below.

FIG. 37 is a flowchart showing the playback start
process procedures after the user inputs a playback
start instruction until playback starts. In stép
53700, the user inputs a playback start instruction.
This input is received by interface handler 207, which
outputs a moving picture playback preparation command
to moving picture playback controller 205. It is
checked as branch process step S3701 if a session with
server 201 has already been opened. If the session has
not been opened yet, the flow advances to step S3702;
otherwise, the flow advances to step $3703. 1In step
S3702, a process for opening the session between the
server and client is executed.

FIG. 9 shows an example of communication

procedures from session open until session close when
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recei ves information such as the protocol version of
20 the session, session owner, session nane,
connection information, session tinme informtion,
neta data name, neta data attributes, and the I|ike.
As a nethod of describing these pieces of

i nformation, for exanple, SDP (Session Description
Protocol) is used. The client 257% hen requests the
server to open a session (RTSP SETUP nethod). The

serv$% Bregares for stream ng, and returns a session
&F procBeges2desbFi 6@l FaEiyn PEBEPEShORELYBEn the

| osesLesLep. SOTORhen FTE L ool Wien, TP L2 oatieer

used T n place of

are m§9§35@§vépo¥ﬁdigli ng'atF#ﬁ%ﬂ%%g%%$g£%L%%L%h?gsession.

TCP session as a | ower Tayer o

way hendshake)s #$pi Mp e _ploye P rggegl%?egrp-%gggrgofg%ou is

that the client is noti i n advance ©

of thewervey wWigh distsd %%@@t@om{@aﬁtﬁg%wiggqﬁfres

a noving picture to be played back.

pr océsisyH are Isieridi gk ) iFIBP Srad USTE Qo # ¥ OF S8 § Qb ke

(e.g., a manufacturing country, |anguage, selection

st at @pmyfuniayE o parsaired e/ ENiideIdp kKe), tdsgderively.

server using, e.g., SDP may be executed. The

procdss @3 dgas did pekrs @ fasrs sdanr,espend tiertthosa G nirstege

S3702 in case of HITP. 15 In step S3703, a process for

requEEPIRG St RE Fdtrerl) t@qIesisnittheveamiedat) 1 sin the

execut ed %hile the session between the server and

cli efifeME16pLk. Fifi-s Zpr §Ce & ovd denpindiramadd iy assdiimged

an ip ugti.on. fromthe
w%%h gcllck data to be streamed (RTSP DESCRIBE method) .

Assume that the client is notified in advance of

the address of the server that distributes data
corresponding to a moving picture to be played back by
a method of, e.g., recording address information on a
moving picture data recording medium. The server sends
information of Velick data to the client as a response
to this request. More specifically, the client
receives information such as the protocecl version of
the session, session owner, session name, connection
information, session time information, meta data name,
meta data attributes, and the like. As a method of
describing these pieces of information, for example,
SDP (Session Description Protocol) is used. The client
then requests the server to open a session (RTSP SETUP

method). The server prepares for streaming, and

returns a session ID. The processes described so far
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interface handl er to network manager 208, and then 20
sendi ng a request from network manager 208 to the
server. In case of RTP, network nanager 208 sends an
RTSP PLAY nethod to the server to issue a Vclick data
transm ssion request. The server specifies a Vclick
streamto be transmtted with reference to information
25 received fromthe client so fa and Vclick Info in
the server. Furthernore, the server specifies a

~transmi ssion start Eosition in the Vclick stream using

73 tFRESPRAPYi hPoFReEPoRN 0Pt EReS BT By bR SREPt is used.

osition j.nclu in the Vclick. data transm ssion
Pequest an@ggﬂegﬁgpi&ﬁ HEcEsdnt BhbFESsPbr BAP i nthfecommunica-

SerVeﬁioﬂTﬁ&égédgé?%h%%e? gggtiggfsﬁgggggéjE%.%L;e%?&. 10.

and sends ~ 5 pac e clien

ot herrhangdy 1] Q@Sﬁbﬁfséggg%nnggmQrfowg?ngféﬁzggt%TTP is

transmts an TP GET net to issue a

transipeasddN( I e Handdth Skd pauest BYcnhd %é‘p@_;{uig@edures
stanp information of the playback start 10 position !

of a ammvimeg it wiee Jhieerservernspecidd es aMeliek of
streamto be transmtted and the transm ssion start

posi ttihen ddvnasiss st rigam ey tde wiaigh retdod mscdh P,

and sends the Vclick streamto the client by HITP. In

st ep CSFrEFPoAdINGC dss Ff arowiufd griaigthecov/dd qKlayidd back.
stream sent fromthe server on buffer 209 is executed.

Thi sPprEfedsats gomeoce s dwants aried nisufdldrerf grhairiag
enptLeg when Vclick streamtransm ssion fromthe

ser vaPTOFRRELEN dfe 9-1f ndrR UdRcH Wrdmag s1ounta vhotligriamge,

the selection states of various parameters, and the like)
to the server using, e.g., SDP may be executed. rThe
processes described so far correspond to those in step
83702 in case of HTTP.

In step S3703, a process for requesting the server
to transmit Veclick data is executed while the session
between the server and client is open. This process
is implemented by sending an instruction from the
interface handler to network manager 208, and then
sending a request from network manager 208 to the
server. In case of RTP, network manager 208 sends an
RTSP PLAY method to the server to issue a Vclick data
transmission request. The server specifies a Vclick
stream to be transmitted with reference to information
received from the client so far and Veclick Info in

the server. Furthermore, the server specifies a

transmission start position in the Vclick stream using
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interface handler that the buffer has stored the 20
sufficient Vclick stream the flow advances to step

S3705. In step S3705, the interface handler issues a
novi ng pi cture playback start command to controller

205 and al so i ssues a command to neta data manager 210

to start output of the Vclick streamto neta data 25
decoder 217. FIG 38 is a flowcha&Pt show ng the

procedures of the playback start process different

from hose n 74, EIG 37. In the processes described

in theffo ﬂﬂptlngprﬁﬁéﬁo@7°ftﬁéeppéé¥§§ckoﬁtart position

buf f Vel t f t
Sa704 B T aks tEFnd T a eﬁaEEgts%£¥§283é5§0%2q3e29
St At Ueng o0 e, PEROSSELOY SRSLT grTRnge, of R Server

and client. re spem

requities @éf@@rtbﬁeHsﬁéckb§§F§§ @PQ'?%P?&% StrHCtlgnsends

until playback starts actua e proc
proceshglest shewnchd &1 Gend8py prt he user issues a

pl ayback start instruction |n step 10 S3800, playback
of a novi nen piles usehérmreahal eky shastss HﬁT?teHe§§§9i
That is, upon reception of the playback start

i nst MedEgRT fA@nttenssers amteTTRcEEhanst 1864 209 1ssue
|ssues a playback start conmand to controller 205. In

t hi s awaif LitHe dader trietsmipts inen trexfdest he Thisheeqddst may
i ssues pl ayback instruction until he or she can view
a novi’ 3“&ect UHYE  Shyadire sisn 52 @t 18880 tth<S38 08y ma ek theart

sane_as . %hose in steps S3701 to S3704 in FIG 37. In
st epP88806°Ma fr GcBEY INst Rictoisng tHe Vsitwsde specifies a

Vclick stream to be transmitted and the transmission
start position in this stream by the same method as in
RTP, and sends the Vclick stream to the client by HTTP.

In step S3704, a process for buffering the Veclick
stream sent from the server on buffer 209 is executed.
This process is done to prevent the buffer from being
emptied when Vclick stream transmission from the server
is too late. If meta data manager 210 notifies the
interface handler that the buffer has stored the
sufficient Vclick stream, the flow advances to step
§3705. In step $3705, the interface handler issues
a moving picture playback start command to controller
205 and also issues a command to meta data manager 210
to start output of the Vclick stream to meta data
decoder 217.

FIG. 38 is a flowchart showing the procedures of

the playback start process different from those in



streamin synchronismw th the noving picture whose

20 playback is in progress is executed. Mre specifi

cally, upon reception of a nessage indicating that a

given size of the Vclick streamis stored in the

buffer from nmeta data manager 210, interface handl er

207 outputs an output start conmand of the Vclick
streamto 25 the neta data decodéf. Meta data nanager

210 receives the tine stanp of the noving picture

whose pl ayback is in progress fromthe interface

handl BtG- spéci f festIs pyeteskeAldescribpdnilnngheofihivshart
time séanf fromdata stored in the buffer, and

out puts §tGt o> hethetaraagas ferodefferinghehprecbick stream
procgpures shown in FIG 38, the. 5 user never waits

8a
af t er"fie DrIthei 35%esta PFEm k04 psteuctrbas ubipe
h . . T e ho e |
the Ay o bl R AR ReAE Samethidt b BFpESSSing

h i.Ani di spl ay, i dwth,,
5108 MR Db WAL DO UDP B o A2 SO SO ML -
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obj ects cannot no actio

the usan gl iLksoan Ohiects Mérpgr@%@zﬁ’&ﬁ:kaf]é?f "o user
novi ng picture, network manager 208 of the clTent
receiivesiedCld GKl StgLaurs: WY Gl A48 SR L i()%lé#ﬁébﬁ rOM ris

the server, and stores themin buffer 2 he stored

'obj eetctmetld ydat drartthes giiodes sl prmiaddata desadern 247, 38,

at appropriate timngs. That is, neta data nmanager

210 Adf &he teethe ssuss st gl ydfadihestamyiingphcitiien in step
whose pl ayback is in progress, which is sent from

i nt ePPAGE h@ddlvdackPh @ gpadinfy picltiude Almediately starts

in step S3801. That is, upon reception of the playback
start instruction from the user, interface handler 207
issues a playback start command to controller 205.

In this way, the user need not wait after he or she
issues a playback instruction until he or she can view
a moving picture. Process steps 53802 to S3805 are the
same as those in steps $3701 to S3704 in FIG. 37.

In step $3806, a process for decoding the Vclick
stream in synchronism with the moving picture whose
playback is in progress is executed. More specifi=-
cally, upon reception of a message indicating that a
given size of the Veclick stream is stored in the buffer -
from meta data manager 210, interface handler 207
outputs an output start command of the Vclick stream to
the meta data decoder. Meta data manager 210 receives
the time stamp of the moving picture whose playback is

in progress from the interface handler, specifies



corresponding to that time stanp fromdata stored in

20 buffer 209, and sends the specified object neta

data to neta data decoder 217 for respective AUs.

Meta data decoder 217 decodes the received data. Note
that decoder 217 may skip decoding of data for a

canera angle different fromthat currently sel ected

by the 25 client. Wen it is knowd that Vclick AU
corresponding to the time stanp of the noving picture
whose g&aéback is in progress has already been | oaded

to metatldatat¥ecogeesnendany, tehshi pahdmessionppioonsdata

of obggct ta Frgats the nmeta data decoder may be
ski pped” " THe't'i he®s Hﬁgesf fRE RBYPHESpiEt tPetihfoBeta data

pl aybagk Ls,in progress is sequentially sent fromthe
5 interfacée handler to neta data decoder 217. The neta

dat a deCOdfﬁ Qﬁgoﬂgﬁaggéiégeé%hhgeéyg g%gnkﬁnkghthBB, the

this tinme stanp, sen réquired

rendef&sr 218ye r P41 €X30PL & M@egraéﬂéiPQ%ﬁeéngoﬁggééggk

described in Vclick AU Iinstructs to display an

regi amsthectonelee datige decosies goNe 88S andBSKy picture.
i mge, contour, and the |like of the object region,

and dbndsrehenstrocd hehAWcT eridesere 44 81 & Sy NedESRE s M
wth the tine stanp of the noving picture whose

pl ayiasediatal praogresschd teegietrai nglat & gleg@stetk, no display

conpares the tinme stanp of the noving 15 picture whose

pl ayB&Eeqisiad priddr edxj apttsh adrerdti fles imede ofor no action is

Velick AU to determne old object neta data which is

not rEFGY éd 4h¢ B delBicihan dltiectFI G 39 is a

flomchart for. explainin%{the

Puring playback of the moving picture, network

manager 208 of the client receives Vclick streams which
are sent in turn from the server, and stores them in
buffer 209. The stored object meta data are sent to
meta data decoder 217 at appropriate timings. That is,
meta data manager 210 refers to the time stamp of the
moving picture whose playback is in progress, which is
sent from interface handler 207 to specify Vclick AU
corresponding to that time stamp from data stored in
buffer 209, and sends the specified object meta data to
meta data decoder 217 for respective AUs. Meta data
decoder 217 decodes the received data. Note that
decoder 217 may skip decoding of data for a camera
angle different from that currently selected by the
client. When it is known that Velick AU corresponding

to the time stamp of the moving picture whose playback

is in progress has already been loaded to meta data
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procedures of a playback stop process. In step S3900,
20 the user inputs a playback stop instruction during
pl ayback of the noving picture. In step S3901, a
process for stopping the noving i mage pl ayback process
is executed. This process is done when interface
handl er 207 outputs an stop conmand to controller 205.
25 At the same time, the interfat® handl er outputs, to
net a data manager 210, an out put stop command of
objeqﬁecneta data to the neta data decoder. - -

t he §§SS|on Fggth t he erver is executed. When RTP is

used, SHH ﬁ¥§ Rt HeEeTer SBRY B tePrRed ver,
as shomn [ tion of the TEARDQWN

nessage the é?servef%gt% CE@%t%QY?%%s¥+§E?Eﬁ Yose
cl 0sg the, actqg‘%@nln Iﬂ%f@éyrfss éaec?onrflil_lra | g%nerintgsig%g the

to the client. S process, e sy

|nth&ﬁ@&%&?h&ﬁuéW%d%%@gd&ﬁt rp and,
when HTTP i s used, an HTTP d ose net 6%L¥§ §£ﬁt tThe meta

the semeerdodddosRddiRs Kb1Sessian. i d RAMAPACCESSvith this
Procedure (Network)) The random™access pl ayback

pr océdumees twingn aadvValdrels HdRAMIE dHesard N S8 sfer 218.
201 will be described below. 15 FIG 40 is a

f 1 owERar exehpwieng whise preaceds: t epriodfedursas oaf tefs ddided in
user issues a random access playback start

i nst VGéiFSnAlntnstpugybatk stiaxtley an object region, the

meta data decoder generates a mask image, contour, and

r‘the like of the object region, and sends them to the AV
renderer 218 in synchronism with the time stamp of the
moving picture whose playback is in progress. The meta
data decoder compares the time stamp of the moving
picture whose playback is in progress with the lifetime
of Vclick AU to determine old object meta data which is
not required and to delete that data.

FIG. 39 1s a flowchart for explaining the
procedures of a playback stop process. In step S3900,
the user inputs a playback stop instruction during
playback of the moving picture. 1In step S3901, a
process for stopping the moving image playback process
is executed. This process is done when interface
handler 207 outputs an stop command to controller 205.
At the same time, the interface handler outputs, to
meta data manager 210, an output stop command of object

meta data to the meta data decoder.
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In step S4000, the user inputs a random access

pl ayback start instruction. As the input nethods, a

nmet hod of 20 making the user select froma |ist of
accessi bl e positions such as chapters and the like, a

met hod of nmaking the user designate one point froma
slide bar corresponding to the tinme stanps of a

moving picture, a method of diréétly inputting the

time stanp of a noving 25 picture, and the |ike are
avai l able. _The input tinme stanp is received by

i nterface RAnEILEP 28702whPcRrocssgedod movsAgoptbeusession

pl ayback, p aration command 78 to _noving picture
pIaybg%EhC%ﬁgrﬁ?Fg?rzég.eF?CBFEQbaCWherRgﬁelﬁDVﬁﬁér an RTSP

I ct I tarted I 205 i
b1 oy bk 2748 BEERPACI FOREDr FRothovPRE"=i cedr shaNbodn
| ayb i 5 th '
D1 oL e pl 2y beck b GEar St (o BbmnaRat At SpdN iRalRny Jcne

as bredeveprocass siep SARnILs A 3essl OlolL o SELYELon,

201 has al ready been opened. e session has

al r eatlyd beshopenededef Jrma £ S BREKs e tHe MRV BP; ent .
image is in-:progress), a session close process is

executigth ithilD rstepe S$4002he | deddiensessi e dasn NBte b&EHs i on
opened yet, the flow advances to step S4003 wi t hout

execdts AgvieHd dadragtes Ori ntist eptBA0and N wiieap BHO03is aused,
process for opening the session between the server

and &M il E £loseedifitdthd T ssqrtodesthes ddevesan® aslose the
that in step 15 S3702 in FIG 37. In step $4004, a
proc&§SSEGM -requesting the server to transmt Vclick

dat a esignating the tine sta
(%%n%om %ccessgProcedure (N;Q%ork))

The random access playback procedures when
@ Vclick stream is present on server 201 will be
described below.

FIG. 40 is a flowchart showing the process
procedures after the user issues a random access
playback start instructiocn until playback starts.

In step 54000, the user inputs a random access playback
start instruction. As the input methods, a method of
making the user select from a list of accessible
positions such as chapters and the like, a method of
making the user designate one point from a slide bar
corresponding to the time stamps of a moving picture, a
method of directly inputting the time stamp of a moving
picture, and the like are available. The input time
stamp is received by interface handler 207, which

issues a moving picture playback preparation command



of the playback start position is executed while the
sessi on between the server and client is open. This 20
process is inplenented by sending an instruction from

the interface handler to network manager 208, and then
sendi ng a request from network manager 208 to the

server. In case of RTP, network nmanager 208 sends an

RTSP PLAY nethod to the server td8issue a Vclick data

25 transm ssion request. At this time, manager 208

al so _sends the tinme stanp that specifies the playback

st art EOpBSVEPEnPiGtIKE BARYEBRCKY caneridérugiong, afgplayback
a Ran gg descri ption. The server specifies a Vclick
streafitt 0 S VI BAshiCLEedewreR péfepeNcetegted, controller

i nf i i the client so.f d ,
0oL B! BB.LEEeL 18, Lol LIS SR 0 L8 a0 ot
R eI S (T R —

Vclick stream usi ng anp

5 pl aybaek §6a1hgPSELLLD ﬁgﬁgygggi}égepgtjstyghi ggingns‘% . Tt is
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transm ssi on request and ccess' t

st or ethédrkédeasepvenich ThEoSEEY e tLhes opacket Lzg ,
Vclick stream and sendsﬁpackets togthe 10 c|?en§S%§§“ with

RTP. s@ridie Dthetahanlveddy Cosen ObpsldR. NEEWPKK session has
manager 208 transmts an HITP GET nethod to issue a

Vel i éd nhatdy thersossion (equestpldyibsck espestie moving image
includes tinme stanmp information of the playback start
15 po$ tioPsT9uess nove e i ctnurel odJhepsere®s is executed in
specifies a Vclick streamto be transmtted with
r ef ef&ide 34904 -he Meltik Safciamthan 16t deambrenad vet,
speci%ie%,the

the Tlow advances to step S4003 without executing the
process in step S4002. In step $S4003, a process for
opening the session between the server and client is
executed. This process is the same as that in step
53702 in FIG. 37.

In step S4004, a process for requesting the server
to transmit Vclick data by designating the time stamp
of the playback start position is executed while the
session between the server and client is open. This
process is implemented by sending an instruction from
the interface handler to network manager 208, and then
sending a request from network manager 208 to the
server. In case of RTP, network manager 208 sends an
RTSP PLAY method to the server to issue a Vclick data
transmission request. At this time, manager 208 also

'sends the time stamp that specifies the playback start

position to the server by a method using, e.g., a Range
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transm ssion start position in the Vclick stream using

the Vclick access table in the server by the sane 20

nmet hod as in RTP. The server then sends the Vclick

streamto the client by HTTP. In step 54005, a process

for buffering the Vclick streamsent fromthe server

on buffer 209 is executed. This process is done to

prevent the buffer from being 2578nptied when Vclick

streamtransm ssion fromthe server is too late. If

neta data manager 210 notifies the interface handler

that HRECHUPF&PPhasTEEoFedVENeSBOCiSuESI 6i Bnlivkl Btkeam to

streggé %he fl ow advances to step S4006. In step

$400 BaPRPLFFedeWhERdr8EersBGestoal REQFMGLt pPBt tREeived

pl ayb S 0 nd t contro] | 205 _and al so

|ssue€§§mc%ﬁnan% ?ﬂgnﬁ?a ﬁtanﬂaﬁﬁgésziﬂfB 23] Ebﬁrﬁerver

out p S to net data _decode

P P o e PO ER SoTEL B8 & SSSaE oS g start

r and C t S r ent rom
PBACCESS Dh ayback.plakt PLose %gg % ge%e stamp’ ;4

those in FIG 40. In the processes

f|(MMﬂﬁﬂdrm&tfﬂﬁaofK%héfEﬂ&WE§§§Ss{thQH$£€%i8§ iggluded in

Vclick streamfor a given size in ste

t akesHd s Idiepe ndti g mﬁm@@iwrﬁéﬁ@é@%n@%é h@cllck
processi ng performance of the server and client. Mre
speciafdaseld yatdd ongrddrein sclof tenrFegui red afdefet hehen
15 user issues a playback instruction until playback

st ar PacE&tiadsy .t Ry Vednitalastt, réam tdred pracks packets to the

0 procedures shown

client by RTP.

On the other hand, in case of HTTP, network
manager 208 transmits an HTTP GET method to issue
a Vclick data transmission request. This request
includes time stamp information of the playback start
position of the moving picture. The server specifies
a Vclick stream to be transmitted with reference to
the Veclick information file, and also specifies the
transmission start position in the Vclick stream using
the Vclick access table in the server by the same
method as in RTP. The server then sends the Vclick
stream to the client by HTTP.

In step $4005, a process for buffering the Vclick
stream sent from the server on buffer 209 is executed.
This process is done to prevent the buffer from being
emptied when Vclick stream transmission from the server
is too late. If meta data manager 210 notifies the

interface handler that the buffer has stored the



in FIG 41, if the user issues a playback start

i nst
pi ct

ruction in step $S4100, playback of a noving
ure 20 i Mmedi ately starts in step S4101. That is,

upon reception of the playback start instruction from

t he

user, interface handl er 207 issues a random

access playback start conmand to controller 205. In
this way, the user need not wai8Oafter he or she

i ssues a 25 playback instruction until he or she can
view a noving picture. Process steps S4102 to S4106

are
40.
Vel i

t et Shekens Vehask Fhrssepst®a001ov0add@08eEntfl Grep

%% é step 54107, a process for decoding the
KT eard P EgRchf BAF st 6 { NEREEABYI hanBl eF ui esues

wh | ayback. i s i ' ted. Mo
speci® T EUTY P GpBRE retabbroh Bf 5" nesBagRd | hei eabtrgller

t hat
t he

Vel i

' ' he Vclick,st [ t d
R LIS L R RTE IR LR

handliey <204 %M‘ﬁ SR O Wélf%]gr.%%%érgm%gc? Ir?%ta%g ata

ck streamto the neta data co a

- managriccdd} geceives the tinme stanp of the noving
pi cture whose 10 pl ayback is in progress fromthe

i nterface BNl £T , is SPeeldu@saMel 416k Ay COKE 8SPORLNBes of
to this time stanp fromdata stored in the buffer
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and

édepuresidom taxddes pietwaasd atdacodefocdds tdiefferent from

process procedures shown in FIG 41, the 15 user
neveth@get $ naftléy. H.or Isheliesgues e g@sayhank-ibed in the
instruction until he or she can view a noving picture.
HowevéPWCipite ofthd Vol i4dk dtheeamdce swtfadedodetbring the

Vclick stream for a given size in step S4005 often
takes time depending on the network status, and the
processing performance of the server and client. More
specifically, a long time is often required after the
user issues a playback instruction until playback
starts actually.

By contrast, in the process procedures shown
in FIG. 41, if the user issues a playback start
instruction in step 34100, playback of a moving picture
immediately starts in step S4101. That is, upon
reception of the playback start instruction from the
user, interface handler 207 issues a random access
playback start command to controller 205. 1In this way,
the user need not wait after he or she.issues a
playback instruction until he or she can view a moving
picture. Process steps $4102 to S4106 are the same as

those in steps S4001 to S4005 in FIG. 40.



i medi ately after the beginning of playback, no

di splay associated with objects can be made, or no
action is 20 taken if the user clicks an object. Since
the processes during playback of the noving picture

and novi ng picture playback stop process are the sane
as those in the normal playback process, a description
thereof will be omtted. 25 (Pl@ayback Procedure
(Local)) The procedures of a playback process when a
Vclick streamis present on noving picture data
recording 82 Sﬁﬁﬁisﬁﬂﬁél @i Propesdeseri BedoBéhgwthEl Bolick
42 is <A élomchart ShOMAng t he pl ayback start rocess
procedur &8 at ' eF YEART R m.%bﬁ%st%epm%yb@%kplg BFe whose

i nstr niil. pl back starts. In step 5 54200,
t he Lfgggryk?g]n%%t{sé al’glgy%%]éﬁsitja?tex%%??% ti ghore TRpecifi-
i Nnput-d 51 ¢ €Gel Ve fage, dler 207,.which

out pu(% s aiy noq% ngd]i)(lp%{e F e(%pl (gjic/bagggsbsrae%%rjawjoﬁa%mawt

to mwidigd e HF avhack. cont rgod A 200 S48 2h o che
S4201, a process for specifying a | K stream to be

10 used fiexr eetuingtta |dhﬂi"r§aﬁ<§féie5§10 t hﬁlﬂé‘fﬂé@%ndler
handl er refers to the Vclick in mation file on

novi B§7 piudiourtes dat augear dittg tedim@8bAante velick
specifies a Vclick stream corresponding to the moving

pi ct St&eRd [He tpleaywd sbakit dekicgratred bietaheldtsemankhyer 210
In step $4202, a process for storing the Vclick

st r eARCER VERe thGF frdime; s taxec wifedheTociviplge peintt url svhose

g Proce is |nterface handl er 207 issues, to neta data

15

20

25

is in progress from the 1nterface handler,
specifies Vclick AU corresponding to this time stamp
from data stored in the buffer, and outputs it to the
meta data decoder.

In the process procedures shown in FIG. 41, the
user never waits after he or she issues a playback
instruction until he or she can view a moving picture.
However, since the Veclick stream is not decoded
immediately éfter the beginning of playback, no display
associated with objects can be made, or no action is
taken 1f the user clicks an object.

Since the processes during playback of the moving
picture and moving picture playback stop process are
the same as those in the normal rlayback process,

a description thereof will be omitted.
(Playback Procedure {(Local))
The procedures of a playback process when a Velick

stream is present on moving picture data recording
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manager 210, a command for assuring a buffer. The

buffer size to be assured is determ ned as a size

| arge 20 enough to store the specified Vclick stream
Normal ly, a buffer initialization docunent that
describes this size is recorded on noving picture

data recording nedium 231. Upon conpl etion of

assuring of the buffer, interfa82 handler 207 issues,

to controller 205, a 25 command for reading out the
specified Vclick streamand storing it in the buffer.

Af t erMeAEUNYCE PékWiilelhm fessrobed balohe buffer, 83 a

pl ayback start process is executed in step S4203. In
this proce g?'iﬁ?eFFaéefﬁSHGPéFtZG?OWé§9e§hQ mRbRiyhgck start
pi ct | ayback cqommand to novi ng picture playback
contﬁ%??%?g%O%Fogﬁ§u§?ﬁu?%%ﬁ%oﬁg?yu§§§ué%?u ® fePhayback
dat a . t_start co nd of the

Vel | Rt B o P P B el o Bhpr ng ! ™ step

pl ay f LN Lctu ' e ut -
fron?ﬁ%%?%b %@%tﬂ?%fdg?gﬁgicéﬁ%%%gﬁ%égi%%%Eélfg?€IHCtloﬁ'

storethid fderi 200 cdhee$ioF eth Mot ELke StL8ARES2dP, which

sent to neta data decoder 217 at an appropriate

tim rutpulata isov iy & dother SENBOR5a I &b F S LF St 16 t8Ghmana
time stanp of the noving picture whose playback is in
progrtes sioviuly @il dtumsentlfyemk et soe dander 207 dep
specify Vclick AU corresponding to that tine stanp
fromSdald ;1% $rmrass s rf doufsfrerc 208 ngand wenidsk tdteream to be
specified object neta data to neta data decoder 217

for MESFedts wEeAused \Metld ddtis devouers 2 theleguttest adwe

recejved_data. Note ,
andler refers to the Veclick information file on moving

picture data recording medium 231 and specifies a
Vclick stream corresponding to the moving picture to be
played back designated by the user.

In step 54202, a process for storing the Veclick
stream on the buffer is executed. To implement this
process, interface handler 207 issues, to meta data
manager 210, a command for assuring a buffer. The
buffer size to be assured is determined as a size large
enough to store the specified Vclick stream. Normally,
a buffer initialization document that describes this
size 1s recorded on moving picture data recording
medium 231. Upon completion of assuring of the buffer,
interface handler 207 issues, to controller 205, a
command for reading out the specified Vclick stream and
storing it in the buffer.

After the Vclick stream is stored in the buffer,
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that decoder 217 may skip decoding of data for a

canera angle different fromthat currently sel ected

by the 20 client. Wen it is known that Vclick AU
corresponding to the time stanp of the noving picture
whose playback is in progress has already been | oaded
to neta data decoder 217, the transm ssion process of
object meta data to the neta da8a decoder may be

ski pped. 25 The tinme stanp of the noving picture whose
pl ayback_is in progress is sequentially sent fromthe

i nt er faBé3KBAAkePtEEt nBracaaraideesdented7inTheeme4203.
-----z-------- --- --- 84 data decoder decodes

Vel i ckPAtPER BYRERFSN SAEGFEACENRandLpRe287 akpSuaRda moving

sends_r ired.data to AV renderer 218. For exanple
when %%??#'%t%l?ﬁP%Fka?PﬂﬂaagsEPi%@Hlpﬂ P%EFPEE nEﬁyback

neteheet e Ry A B gL 80, I8 TR OB, cace

decoder generates a’ mask inmna

of LNBaRby&Lta1 @01 o o@00u P OIS N QL NS Ao vepsck

renderer 218 in synchronismwt ine Stanp o

MOV Nge £k WS ¥R P aybagkabSohdy progress. The neta
dat a decoder conpares the tinme stanp of the noving 10

pi cture wnseipy aybagkatr bh PROGNESSAM phcthBe, vVclick avu
lifetime of Vclick AU to determ ne ol d object neta -

dat a mEccputs fmot megug gt @ndrd odded ete-dhaingaté@dium 231
If the user inputs a playback stop instruction during

pl ayB&c I8 tofr ech el ndvi i pi 28 Ur e, Thantsrdase WS halnddeream is
207 outputs a noving picture playback stop conmand

and &4 itk "tfe st stk &dRY cbivheatd arp appropriate timing.

That is, meta data manager 210 refers to the time stamp
of the moving picture whose playback is in progress,
which is sent from interface handler 207 to specify
Veclick AU corresponding to that time Stamp from data
stored in buffer 209, and sends the specified object
meta data to meta data decoder 217 for respective AUs.
Meta data decoder 217 decodes the received data. Note
that decoder 217 may skip decoding of data for a camera
angle differenﬁ from that currently selected by the
client. When it is known that Velick AU corresponding
to the time stamp of the moving picture whose playback
is in progress has already been loaded to meta data
decoder 217, the transmission process of object meta
data to the meta data decoder may be skipped.

The time stamp of the moving picture whose
playback is in progress is sequentially sent from the

interface handler to meta data decoder 217. The meta



controller 205. Wth these comuands, the noving

pi cture playback process ends. (Random Access

Procedure (Network)) 20 The random access pl ayback
procedures when a Vclick streamis present on noving
picture data recording nmedium 231 will be described

below. FIG 43 is a flowhart show ng the process

procedures after the user issues84 random access 25

pl ayback start instruction until playback starts. In

step $4300, the user inputs a random access pl ayback

st art 3R hat Haeersk. dasofre VaputkndVhodssyachebhodmofith this
85 nmking the user select froma |ist of accessible
posi t TURS SteHPas2BRapEBAE ARAULKEC| fREa HonBVhsengerer 218.

maki ng the user desjgnate one point _froma slide bar ,
correg%%n%¥%ﬂpi%'tﬂégPiﬁﬁt§faﬂg§ sREGrmBiAp Precuibed in

-5 di ' tti the ti . St f '
000 o CLASEELY, LIBUI AL B e, DB SLTB ol B one
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nmovi ng pi ctare,

Lo Tl £ | RECONED DUnLPLELL A DERT So20T HINEE, ana

i ssues a noving picture™p prepara

to rand mgijd CEArend! syhask coptsol | _dZQéndéotlké‘mségpthe AV
S4301, a process for specifying a Vclick streamto be

used dendxEOUtEIB 1M 4 P ShRE0La8Syitechd Nt Bhd 8€amp of the
handl er refers to the Vclick information file on

novi mypvgingt yriectdate wiesos b ngybeesit ure 264 ress. The meta
specifies a Vclick stream corresponding to the noving

15 pidettar dleapdser pt et dmdih desingn at tethbyo £ hghaisesving

Step $4302 is a branch process that checks if the
picture whose playback is in progress with the lifetime
of Veclick AU to determine old object meta data which is
not_required and to delete that data.

If the user inputs a playback stop instruction
during playback of the moving picture, interface
handler 207 outputs a moving picture playback stop

.command and a Vclick stream read stop command to
controller 205. With these commands, the moving
~ picture playback process ends.
(Random Access Procedure (Network))

The random access playback procedures when a
Vclick stream is present on moving picture data
recording medium 231 will be described below.

FIG. 43 is a flowchart showing the process
procedures after the user issues a random access
playback start instruction until playback starts.

In step S4300, the user inputs a random access playback

start instruction. As the input methods, a method of



specified Vclick streamis currently | oaded onto

buffer 209. If the specified Vclick streamis not

| oaded, the flow advances to step S4304 after a

process in step 20 S4303. If the specified Vclick
streamis currently |oaded onto the buffer, the flow
advances to step $S4304 while skipping the process in
step S4303. In step 54304, randdm access pl ayback of

the nmoving picture and Vclick stream decoding start.

In this process, 25 interface handler 207 issues a

novi ABR Bt e ubee rapebnse hecesErphaybhtkt cofmandessible
nnviﬁ? jcrure glayback controller 205, and

si nul 1S Patpuls, cherhera ®8d dag al Memagermetioed of
a commgnd to start oq%gut of the Vclick streamto the
met a At A UelluetSCAFIRT LIS ORheP AN T ckr @t r2afd ide bar

decodi s |s.executed in__synchronismwith |

pl ay%a%l%%ﬁﬁ%m v?%g%‘i:' c?ﬂ?ee.s%aré?‘?lc the"Prbeeskksture,
duri ng Rlayha of; ¢ Vi ' e and nmovin

pi cture playbg%i 5%6%9%ggcgg%n§$%§ét %Fi%ﬂ%?a%t?@%§%f a

It hvieidrali it b ack, Prggess: ka | PLd,00. T hepgof

will be omtted. (F5r ocedure from é‘%ﬁ‘%%%' e input
Rel attdehel rfrempatii ekl JAs M aYin tEe RRENBH P 0f2 dNe yhich
client executed when the user has clicked a position

W t hilgsaresolj ectvimegipde tigian @ la yeidK igie 11Gi& S Wdimand to
as a nouse or the like will be described below. Wen

t he WFLinpapicitivgleegla yiavdn chmtpedilt€drorp,05.he cli cked
coordi nate position on the noving picture is input to

10 jnterface IRasdied SABDI, The process for specifying a Velick

15

20

25

stream to be used is executed. 1In this process, the
interface handler refers to the Veclick information
file on moving picture data recording medium 231 and
specifies a Vclick stream corresponding to the moving
picture to be played back designated by the user.

Step 54302 is a branch process that checks if the
specified Vclick stream is currently loaded onto buffer
209. 1If the specified Vclick stream is not loaded, the
flow advances to step S4304 after a process in step
54303, If the specified Vclick stream is currently
loaded onto the buffer, the flow advances to step S4304
while skipping the process in step 84303. In step‘
S4304, random access playback of the moving picture
and Vclick stream decoding start. In this process,
interface handler 207 issues a moving picture random
access playback command to moving picture playback

controller 205, and simultaneously outputs, to meta
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interface handl er sends the tinme stanp and coordi nate
position of the noving picture upon clicking to neta
dat a decoder 217. The neta data decoder executes a 20
process for specifying an object designated by the

user on the basis of the time stanp and coordi nate
position. Since the neta data decoder decodes a

Vclick streamin synchronisn1mﬁt%6playback of the
noving picture, and has already generated the region
of thg 25 obj ect 2% the tine stanp upon clicking, it
can ea’Ffy"PHpPERent Ot hfsCPTBRREsLOWAEATE PREPHE] P bhe

bj i t at the clicked di nat
oos t Vo8 BREa e R BRE el data) deChBerr: Rt hFERChAE,
f ; L Nnf i i luded.in Vclick AU
o T evepLek WEL L GLORLLOD. LESHEER 1 ¥R o o

1212 dptandocodgry 2Ll SO0MSaER BELLAD 3y IRSCLIBLLEL.

(a script that designates an actio escri

obj ecisatd riditero o SR 4 @RI AY3p1 Qv SELT BF the moving
interpreter 212. Upon reception of ¥he action

descriipttiwomg drie mevipy pidEips e BAyhatRr PESH SptdEess are

action contents and executes an action. For exanpl e,

10 t Hdissoranpt antterqeretier dispiaysan glesyignet eskdddds, a

file or begins to play back a designated noving

pi ct (eSS Crithdss Hiredf evidnd rovemigttpédtt ure data nay

be recorded on client 200, may be sent from server

201 VifF A rEurfetimsink Clorc kiays B8 tpirleantatord afofdration

servey. oq_the 15 network. (Detailed Data Structure)

isplay)
The operation of -the client executed when the user
has clicked a position within an object region using
a pointing device such as a mouse or the like will be
described below. When the user has clicked a given
position, the clicked coordinate position on the moving
picture is input to interface handler 207. The
interface handler sends the time stamp and coordinate
position of the moving picture upon clicking to meta
data decoder 217. The meta data decoder executes a
process for specifying an object designated by the user
on the basis of the time stamp and coordinate position.
Since the meta data decoder decodes a Vclick

stream in synchronism with playbaék of the moving
picture, and has already generated the region of the
object at the time stamp upon clicking, it can easily

implement this process. When a plurality of object

regions are present at the clicked coordinate position,
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Configuration exanples of practical data structures

w Il be explained below FIG 11 shows an exanpl e of
the data structure of Vclick stream 506. 20 The

meani ngs of data el enents are: vcs_start_code

indicates the start of a Vclick stream data_l|length
designates the data length of a field after

data length in this Vclick streaﬁ?using bytes as 25 a
unit; and data_bytes corresponds to a data field of
VCIithAU Thi s flelg i ncl udes header 507 of the 88
vel i ck™St FEBRFRPSEhEPRESE ﬁés???@ﬁflﬁﬁdwéﬁé sefgrence to

| AUs be d bed
Pator) Vo7 af SERES05" AREMACE ERalbhachi Alhe dat a
structure gkeed pRAdgH;a07 8233gnagghgégeikggggérTQS

meani ngs of data S are:

| ndi capesi thestactaolat heabeader 299 LhAYCLEckorson

stream data_l ength desi gnhates t
tggtlon

Vclick stream using bytes as a unit;] vcl |cé versi on

deS|QMﬂeﬁnbémaNmrﬁbpﬁcﬂfatbﬁlbu@énﬁﬁfoﬁhh§1¥§|M@B to
assumes O h in this specification; and 15 bit_rate

desi givatiest al medpmandy t2 YAt e Mo hisceMelbEkoStFRAMCtion

description, the script interpreter interprets the

action contents and executes an action. For example,

the script interpreter displays a designated HTML file

or begins to play back a designated moving picture.

These HTML file and moving picture data may be recorded

on client 200, may be sent from server 201 via the
network, or may be present on another server on the
network. |
(Detailed Data Structure)

Configuration examples of practical data
structures will be explained below. FIG. 11 shows an
example of the data structure of Velick stream 506.

The meanings of data elements are:
ves_start_code indicates the start of a Vclick

stream;

data_length designates the data length of a field
after data_length in this Vclick stream using bytes as
a unit; and

data_bytes corresponds to a data field of

Vclick AU. This field includes header 507 of the
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FIG 13 shows an exanple of the data structure of
Vclick _AU. The neani ngs of data elenents are: vclick
start code indicates the start of each 20 Vclick AU
data | ength designates the data length of a field
after data_length in this Vclick_ AU using bytes as a
unit; and data-bytes corresponds a data field of
Vclick AU. 25 This field include® header 401, tine
stanp 402, object attribute information 403, and
object region information 400. 89 FIG 14 shows an
exaan@lbﬁktﬁerQMaaétthethﬁedoﬁoheaden,4@ﬂdo®ne or a
Vel ick_AU. The nmeani ngs of data el ements are: Vclick
headé?r%ﬁﬂ%lFHdPEaY@%l@heAEFa@t BPLEhaUs 5(hedderdefcribed
each VC|ICk data _l'ength designates the data | ength
of a t3ef HPttr¥data length in the header of this

Velick AU it d
'D used Lot 1de %%féﬁ%iff‘%ﬁai\%ﬁmp&e i Eheg %'t@s'sﬁgeature ot

to d | decoded op the b
o EHEIgLEe YRl 0 beSepalRe ¢ JhgRhiadaye vacs

the attributes ien
an i gadniddcatdan. nunber of an obj ect described in
Vclick data. When the sane object id 15 value is used

in two Velyek milde heyadr ndpt2edOren@ SEIRNtLEALLY header
i dentical object;
of the Vclick stream;
data_length designates the data length of a field
after data_length in the header of the Vclick stream
| using bytes as a unit;
vclick_version designates the version of the
format. This value assumes 0lh in this specification;
and
bit_rate designates a maximum bit rate of this
Veclick stream.
FIG. 13 shows an example of the data structure of
Vclick AU. The meanings of data elements are:
velick start code indicates the start of each
Vclick AU;
data_length designates the data length of a field
after data length in this Vclick AU using bytes as a
unit; and
data_bytes corresponds a data field of Velick AU.
This field includes header 401, time stamp 402,
object attribute information 403, and object region

information 400.
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obj ect _subid represents semantic continuity of

obj ects. Wien two Vclick AUs include the sane

obj ect-id and object _subid val ues, they nean

conti nuous 20 objects; continue_flag is a flag. If
this flag is "I", an object region described in this
Vclick AU is continuous to that described in the next
Vclick AU having the sane objeci®id. Otherwise, this
flag is "0"; and 25 | ayer represents a |layer val ue of
an object. As the layer value is larger, this nmeans
that an obfé€€t l#sshowated ewamhéefpébdnthsi detansthecture of
screen. 90 FIG 15 shows an exanple of the data

st ructeA @b * 91 el sYahbc ol of Ve i BRANNITHPS @xbmmpebements

assunes _a case wherein a DVD is used as noving
pictd?% data recording nedium 231. Using the

o110 LB, BB BLALREY oL DRl 84 e

picture o can b

synchyomzatd on, hat v&eip-h&geA@Dyi ng picture and Vclick

data can be attal ned. e neahi ngs of data el enents

are: time_dype 1ot @SsIaslartnOf q PVILAGIR of a field
stanp; 10 dara(?g%gth d%gggiates the data é%gthoofaa e

fiel dftaft efatdatiadangtih ithd headd i SHaMs Ust Nk AU using
bytes as a unit; VISN indicates a VIS (video title™
set ) byiueserasofa UMB ;vi deo; 15 TTN indicates atitle
nunber in the title domain of DVD video. This nunber
correspondsiliterdnalite is an ID used to identify Veclick AU.
This data is used to determine Veclick AU to be decoded
on the basis of the attributes of the client and
this ID;
object id is an identification number of an object
described in Vclick data. When the same object id
value is used in two Veclick AUs, they are data for
a semantically identical object;
object subid represents semantic continuity of
objects. When two Vclick AUs include the same
object_id and object subid values, they mean continuous
objects;
continue flag is a flag. If this flag is ™"1", an
object region described in this Veclick AU is continuous
to that described in the next Vclick AU having the
same object id. Otherwise, this flag is "0"; and
layer represents a layer value of an object.

As the layer value is larger, this means that an object

is located on the front side on the screen.
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stored in system paranmeter SPRM 4) of a DVD pl ayer;
VTS TTN indicates a VIS title nunber in the title
domai n of DVD video. This nunber corresponds to a 20
val ue stored in system paranmeter SPRM 5) of the DVD
player; TT_PGCN indicates a title PGC (program chain)
nunber in the title domain of DVD video. This nunber
corresponds to a value stored i nf2&ystem paraneter 25
SPRM 6) of the DVD player; PTTN indicates a
part-of-title (Part-of-Title) nunber of DVD video.
Thi s nunbeFl€ertéspbads eo axempleaplietbeordetiai atructure of
systenhgaraneter SPRN%?% of the DVD player; CN

i ndi cat

S Stamr| 49 1AV} deBhl AGEKENRYEE casesmes

an aqgle nunber of DVD yjdeo; an 5 PTS[s .. %
i ndi cat e Yal'adoF - ?hDYB %Stﬂs% t3S gROVERS BiShreg data

the: dt R Ha AU o231 1 e i R e ST R st
en S0 A1 S G SR PRI ARL V1 B M e

pl ace of a tine stanp

st anpienf rﬂslt%d/dér?ch( ¢Pr iz o SRS t
[ wnedlaﬁé%y precedln C|IC£h§ﬁ? Théﬂﬁégﬁﬁagggofﬁgk%ng

el engritesvafee arid MRz MHRE ddH G d e Siaidg of 'ﬂt@ meanings
time stanp skip; and 15 data | ength designates the

dat adfenigttla @flemefrited chrexf ter data_length of this tine
stanp skip using bytes

time type indicates the start of a DVD time stamp;
data_length designates the data length of a field
after data_length in this time stamp using bytes as
a uﬁit;

VTSN indicates a VTS (video title set) number of

. DVD wvideo;

TTN indicates a title number in the title domain
of DVD video. This number corresponds to a value
stored in system parameter SPRM(4) of a DVD player;

VIS_TTN indicates a VTS title number in the title
domain of DVD video. This number corresponds to a
value stored in system parameter SPRM(5) of the DVD
player;

TT_PGCN indicates a title PGC (program chain)
number in the title domain of DVD video. This number
corresponds to a value stored in system parameter
SPRM(6) of the DVD player;

PTTN indicates a part-of-title (Part of Title)

number of DVD video. This number corresponds to a
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as a unit. However, this value always assunes "0"
since the tinme stanp skip include only tine type and
data-length. 20 FIG 17 shows an exanple of the data
structure of object attribute information 403 of
Vclick AU.  The neanings of data el enents are:
vca_start _code indicates the start of the object
attribute information of each Vc¥ick AU, 25
data | ength designates the data length of a field
after data length in this object attribute information
usi ng" btessBergduhint SYahemoparame e bySBBM ¢ b1 r e§ pohesDVD
to a data field of the object attribute information.
This ¥18{% describes one or a plurality of

ttribut Y f attribute inf ' d i bed

"o "5 o) G2 SGHPRGEE fnrbthatiBACHOSWYD Boscer

d | bed 8.sh list of th f

e o AL e AN 2 ke 0l o "By bYPEge! ana

| nformati onrs 493, . A £OL Micq PR AR VAL UEZ (1SBGTLDER bits of
unoer o a a e

an exanple of the nmaxi mumn ta t can

describeediiigpiene tihehy eaip et aaty M4 for each
attribute. attribute-id is an ID included in each

attribute Fldat a6 astibvs dlatexargerk o i tentddva therdyPere of
of attribute. A name attribute is information used to
specitiinet & ol edtimanfe VolncictAlon attari iitee tdiescrdthase skip
15 an action to be taken upon clicking an object
regi 68 PRSCEimed dg picdtigke AUA icomtlewre atft @ Huiee stamp,
indicgtes a .
this means that the time stamp of this Veclick AU is the
same as that of the immediately preceding Vclick AU.
The meanings of data elements are:
time_type indicates the start of the time stamp
skip; and
data_length designates the data length of a field
after data_length of this time stamp skip using bytes
as a unit. However, this value always assumes "Q"
since the time stamp skip include only time type and
data length.
FIG. 17 shows an example of the data structure
of object attribute information 403 of Vclick AU.
The meanings of data elements are:
vCca_start_code indicates the start of the object
attribute information of each Veclick AU;
data_length designates the data length of a field

after data_length in this object attribute information

using bytes as a unit; and
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di spl ay nethod of an object contour. A blinking region
attribute specifies a blinking color upon blinking an
obj ect region. A nobsaic region attribute describes 20
a nosai ¢ conversion nethod upon appl yi ng nosaic
conversion to an object region, and displaying the
converted region. A paint region attribute specifies

a col or upon painting and displ a§£ng an object region.
Attributes which belong to a text category define 25
attri butes associated with characters to be displ ayed
when char aBeépsPyEESt 6oB&EcaPOpPrays@ endatmovilegd of the
pi cture. TextFtnfornatlogPdescribes text to be 93

di spl Be8°T AR FEREPUEEr 1 BGPENEPEDF | eShast FiBlEedegaehbes one
| the li f text to b

gfsglg§e%rpl%?%¥%ﬁyiaﬁt gFFégﬁtg?trsguteospSC|fles a

hi ghl i ght h gt .

i onl 1 ohti ngEag e o BPEe Bk b BELRER IR FipRpioea in

ef fecdbpdd i Q@Eﬁlﬁlﬁ’@&' {heSrm&cPbi nlf gwgﬁp%gy?gg%pgged

of characters upon blinking partla

scroldeff ectred ! riduiigowdescri besoa §Héofbpgbr§§té99rlbutes
and speed upon scrolling text to be displayed

kar adﬁmtefcfaactb@tdesssdomwedonsmjécttesa@tﬁb@ﬁlg@ iﬂ]fﬂ)f‘[@atlon
and position of characters upon changing a text color
sequéitd-al 12y .cHiumal | Ymasairhay era bxd 'ense rr Hhé S | hut@xddple of
used to define a change tim ng and val ue of a change

in | &per magdimyen iherpatheof adatra vialate ofn are abgectibed in one
changes in 15 Vclick_AU. The data structures of the

af or E’éﬁ’ﬂtoﬁ@d'—a Satg B e middctbatitdivittual |y

expl ai ned @%

rlbute id is an ID included in each attribute
data, and is data used to identify the type of
attribute. A name attribute is information used to
specify the object name. An action attribute describes
an action to be taken upon clicking an object region in
a moving picture. A contour attribute indicates a
display method of an object contour. A blinking region
attribute specifies a blinking color upoﬁ blinking
an object region. A mosaic region attribute describes
a mosaic conversion method upon applying mosaic
conversion to an object region, and displaying the
converted region. A paint region attribute specifies
a color upon painting and displaying an object region.
Attributes which belong to a text category define
attributes associated with characters to be displayed -
when characters are to be displayed on a moving

picture. Text information describes text to be



FIG 19 shows an exanple of the data structure of the

nanme attribute of an object. The neanings of data

el enents are: 20 attribute-id designates a type of
attribute data. The nanme attribute has attribute id =

O0h; data_length indicates the data | ength after
data-length of the nanme attri bute _data using bytes as

a unit; 25. |anguage specifies a9§anguage used to

describe the follow ng el enents (nanme and

annotgtiog%. A language is designated using | SO 639

"code“t 8P £KEY94 A EfrésehtatryheorPRamidesf attributes such

| anguages"; nane l.ength _desi gnates the data | ength of
a nan%g %l%o Rt -usPR 'bﬁpgstg§ glgﬁin,ﬁgﬁE ite ke displayed.

nt sl | ° o
by oot Togar 1 8RS PhTERR. SEEFFBR ks b e saea: Fon EbmGER®

obj ect descri Vcrlic

_repre§§§%§a§hﬁegﬁga_bfngk rQEt@QngﬁgﬁahggglﬁlEg§ﬂgepartial

using bytes as a unit; an anno Charac

5strings wWhhTH fERrESents] ;AR AAN Lon j,aLe Iy
W th an obj ect describedl%ﬁﬁigatgrgé%gl?§E§%%P§%Igfe§6fles

showsa adnl exdeimpd ed 0fpl e HatRoGt HHCENELaBEerENBpBAIEOMnking
attribute of an object. The neanings of data elenents

are: pattriduter ivhobsigaat es A sypel Df epféet baterdatige
15 The action attribute has attribute id = A h
dat a_ desifgtibandi catreslt héi vatal dengtd ofeadfipedbd scrolling

text to be displayed. A karaoke effect attribute
10 specifies a change timing and position of characters
upon changing a text color sequentially.

Finally, a layer extension attribute is used to
define a change timing and value of a change in layer
value when the layer value of an object changes in
15 Vclick AU. The data structures of the aforementioned

attributes will be individually explained below.

FIG. 19 shows an exaﬁple of the data structure of
the name attribute of an object. The meanings of déta
elements are:

attribute id designates a type of attribute data.
The name attribute has attribute id = 00h;

data_length indicates the data length after
data_length of the name attribute data using bytes as
a unit;

language specifies a language used to describe

"the following elements (name and annotation).

A language is designated using IS0-639 "code for the
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after data_l ength of the action attribute data using
bytes as a unit; script_|anguage specifies a type of
script 20 language described in a script elenent;
script_length represents the data | ength of the script
el ement using bytes as a unit; and script is a
character string which describes an action to be
executed using the script |anguage 25 desi gnated by
scri pt _| anguage when the user designates an object
described in this Vclick AU. FIG 21 shows an exanple
of thecHbeacstattourefofha®ss tvhelengtaygesattri bute of
an object. The meanings of data elenents are:
attribut e-dM8esrhaibhedealigyppbesf thet debat éedath. of Thename
contouy attribute has attribute id = 02h; 5

dat a_TeHBTh" i Mot et REEeherdat aulehgth of a field

after datahégngth of the contour attribute data using
bytes as a un?t?sc%l%?@??CE%FoFgFlE%roWE%Fhaﬁ%PE%F%F s the
-a des] ' y..color, of the contour. of .
objegﬁhggg%ffﬁgdggﬁ%¥§n9?$é%l%%$e%? E%{%.QEJ%F§&§W’
color-r, coleLh i e d r

and bl ue vafggggfﬁﬁgggggigﬁeﬁ%ﬁ%ﬁé%ﬁe%h%ﬁ%o %?g f%% %? of
-a i R GAres: 41 RAISRGH défﬁhlﬁﬁ%%ug%ﬁéQPQL%@:}Pﬁ%d

type of contour (solid 15 line, broken line, or

like) of amrahjaciordeiscrd hathrddrdhi st Mohd Chalbh kb resent s
an annotation associated with an object described in
this Velick AU.

FIG. 20 shows an example of the data structure of
the action attribute of an object. The meanings of
data elements are:

attribute id designates a type of attribute data.
The action attribute has attribute id = 0lh;

data_length indicates the data length of a field
after data length of the action attribute data using
bytes as a unit;

script_language specifies a type of script
language described in a script element;

script_length represents the data length of the
script element using bytes as a unit; and

script is a character string which descﬁibes
an action to be executed using the script language
designated by script language when the user designates
an object described in this Vclick AU.

FIG. 21 shows an example of the data structure of
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t hi ckness desi gnates the thickness of the contour of

an object described in this Vclick AU using points as

a unit. 20 FIG 22 shows an exanple of the data
structure of the blinking region attribute of an

obj ect. The neani ngs of data el enents are:

attribute-id designates a type of attribute data. The
blinking region attribute data Hds 25 attribute-id =

03h; data_length indicates the data length of a field
after data | ength of the blinking region attribute

dat a @Be T R Dya e Haute unf tan cdbprctr, clengganings of
col or éﬁ%color a designate a dlsplay color of a

regléﬁi Wﬁﬂ%ﬁnaﬂ%scrlbed in this Vclick AU
colorr, caolor an olor_b 5 designate red, gree
and bl ue Vit ERTE -Fé(% SHIEToh @ o?yﬁ%eo%o?‘b?rlbu‘ce data.

POy it (Ao (ARG ?%Z%@a?' HHE A S o
col or designat eg.deﬂrgktim%cpfm J%@Aeora Gtaatlgfe'n?ﬁ N5 4 fie1d

t hat desi gnat i's Attrib ute;

desi gFakes dahe hlein hn%ﬂ”ﬂﬂ%'dgﬁ%\ﬁy tﬂ?fﬁuf%gﬁgggMﬁ51ng

an exanple of the data structure of e nosai c region
attrblpitee afs anuebjcgct. The nmeani ngs of data el ements
are: attribute-id designates a type of attribute 15
datzi\ TEe codsal @,r egilor_af,t ddidtre atahdan 1At tF idddi@nate
'd _aoglsplay color of the contour of an obiect described
in this object meta data AU;
color_r, color_g, and color b designate red,
green, and blue Qalues in RGB expression of the color.
colo;_a indicates transparency;
line_type designates the type of contour (solid
line, broken line, or the like) of an object described
in this Velick AU; and
thickness designates the thickness of the contour
of an object described in this Vclick AU using points
as a unit.
FIG. 22 shows an example of the data structure
of the blinking region attribute of an object.
The meanings of data elements are:
attribute id designates a type of attribute
data. The blinking region attribute data has
attribute id = 03h;
data_length indicates the data length of a field

after data_length of the blinking region attribute data



10

15

20

25

data_l ength indicates the data length of a field

after data |l ength of the nbsaic region attribute data
using bytes as a unit; 20 npsaic-size designates the
size of a nosaic block wusing pixels as a unit; and
randommess represents a degree of randommess upon

repl aci ng nosai c-converted bl ock positions. FIG 24
shows an exanple of the data strikcture of 25 the.,
paint region attribute of an object. The neanings of
data el ements are: attribute-id designates a type of

at t ri'bited dAees oFs Fhenplai nt region attribute data
has attribute id = 05h; data_|l ength indicates the data
length of S¥PELEr GPtef_dat&iehgeh d(pelpriatdesignate
regiQn attribute data _using bytes as a unit; and 5

col o?a- rﬁsgojlao‘f _Cgfp%%l %‘T’_%,r%‘?]b‘yrbocl’%rarl PRIRG g er Ped

G Pl o8P 1,2 80 o0 gl o, DOLERL desclienin,

this Vclick_ orr, color g, a

desi giratigy-84¢ r@cﬁe'br]'@é}{j, E’slo orﬁ’lgl#ﬁ/gallic%% RGB expression

expressi on of the col or es

tr ansganercyso 1l Fl Go12h Shows) @k XAl 4 Qfa e dat a
structure of the text information of an object. "The

nmeanBigakdhg @dt arel@mRLS @igEioatily ik ded by alternately
designates a type of attribute data. The text
i nf oflrarileyiol daheolyjodetr hizsitmaatdd ilbutteid a3 r¥6hegion
data_l ength indicates the data length of a field
attribute and that designated in this attribute; and
interval designates the blinking time interval.
FIG. 23 shows an example of the data structure of
the mosaic region attribute of an object. The meanings
of data elements are:
| attribute id designates a type of attribute
data. The mosaic region attribute data has
attribute id = 04h;
data_length indicates the data length of a field
after data_length of the mosaic region attribute data
using bytes as a unit;
mosaic_size designates the size of a mosaic block
using pixels as a unit; and
randomness represents a degree of randomness upon
replacing mosaic-converted block positions.
FIG. 24 shows an example of the data structure of
the paint region attribute of an object. The meanings

of data elements are:

attribute id designates a type of attribute data.
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after data_length of the text information of an object
usi ng bytes as a unit; |anguage indicates a |anguage

of described text. 20 A nethod of designating a

| anguage can use |1SO 639 "code for the representation

of nanes of | anguages"; char_code specifies a code

type of text. For exanple, UTF-8, UTF-16, ASClI,

Shift JIS, and the like are used to designate the

code type; 25 direction specifies a left, right, up,

or down direction as a direction upon arranging

char abt@rR2infForegkanpret riputaséapsd Engl ssbrobute id = G5h;
French, characters 98 _are normally arranged in the

| eft direct?bh-leRdtheirdifeichnahte dateasengthppfibacfield
characters are arranged _in the right direction, In

case O t%%ﬁ%%%%éien ﬁ%r%%tQW% RF P arFesbed Fhteihiper data
the lL.eft_ or dj rect.ion, wever, an arrangenent

di recﬁlonngool%ﬂ‘gér@ %%a% Tht’ d81%rmined for each

| anguage may; be - designat ,ddc; <§19’banalg]rgc?lhci:?qjgg{_g%a?%%ignate

direction nmay be " designate ext le

the lergtdpiofy tddmel text usi nor byt es, ey
and text is a character astrg%nlg, V\r%(k:%ﬁis f%(tta bz ibed

descrinbedthiusivrg itdie mhar asdieyr Gode desi qgﬂata% Rb1or b
char-code. FIG 26 shows an exanpl e of the text -

attrdestignafte ¥edgn galieest anthe1nRANANGE Ol dHEB expression
el ements are: attribute-id designates a type of
attrpfutéedardor. color a indicates transparency.

FIG. 25 shows an example of the data structure of
the text information of an object. The meanings of
data elements are:

attribute_id designates a type of attribute
data. The text information of an object has
attribute id = 06h;

data_length indicates the data length of a field
after data_length of the text information of an object
using bytes as a unit;

language indicates a language of described text.
A method of designating a language can use IS0-639
"code forlthe representation of names of languages";

char code specifies a code type of text. For
example, UTF-8, UTF-16, ASCII, Shift JIS, and the like
are used to designate the code type;

direction specifies a.left, right, up, or down
direction as a direction upon arranging characters.

For example, in case of English or French, characters
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The text attribute of an object has attribute id =

O7h; data_length indicates the data |length of a field
after data length of the text attribute of an object

20 using bytes as a unit; font_length designates the
description length o f font using bytes as a unit;

font is a character string, which designates font

used upon displaying text; and 288col or r, color_g,
color_b, and color_a designate a display color of

text. color-r, color_g, and color b designate red,

gr een?f&nboplnae lyaptE3npRIRER &Rpr ésSktodigectobnt heOn the
color. _color _a.indicates transparency. FIG 27 shows

an ex3hpFE %F“?helPeQ?Sﬁi@ﬁlﬁ@ﬁPlCachﬁﬁaﬁéeéﬁ are arranged

obj ec meanings_of data elenments are: 5
attri%ﬁt%ﬁgdragg#g éf%gtbo?ype&afcﬁ??rPEugépaﬁ?é?r The

ut e -1 ! f !
att i i e P8 GBRE taralFElotR PhEfiTar baS b hags down
| engtdy @fc@; &i el dyo daf,a, the LeXl o ciner
0PI 1 Gt o1 et 187t (11 bt e oF - BBy St R iy PER

as a whn ;thentdycd ek €4 esot hes oMbl 4 0f
“highli ght effect entry's in this textshignlTght>S

ef fectesiagriatdnil e Ald®, ANDIELQDYY LS EOCIHARSy be
“highlight _effect _entry"s as 15 many as entry.” The
speciddasgatriadreadf hi ghlight _effect _entry is as
text_length designates the length of timed text
using bytes as a unit; and
text is a character string, which is text
described using the character code designated by
char_code.
FIG. 26 shows an example of the text attribute of
an object. The meanings of data elements are:
attribute id designates a type of attribute data.
The text attribute of an object has attribute id = 07h;
data_length indicates the data length of a field
after data_length of the text attribute of an object
using bytes as a unit;
. font_length designates the description length o f
font using bytes as a unit;
font is a character string, which designates font
used upon displaying text; and
color_r, color_g, color b, and color a designate
a display color of text. color r, color g, and color b

designate red, green, and blue values in RGB expression
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follows. FIG 28 shows an exanple of an entry of the
text highlight effect attribute of an object. The

nmeani ngs 20 of data elenments are: start_position
designates the start position of a character to be

hi ghl i ght ed using the nunber of characters fromthe
head to that character; end-position designates the

end position of 25 a character % be highlighted

usi ng the nunber of characters fromthe head to that
characéer, and_color-r, color-g, color_b, and color_a
desi gh tEhﬂO%Ol%IdisﬁP59rcéléﬂ pfathe highkbgheedy.
charactersFIGcoégr-E, color g, and caolor_b designate_
red, green: - ~and’bFi8"iaflleS*PRPREBCEXPIBSERSR Bfighhéght
col or a_indicates transparency, 5 Fl 29
shomsa%&?§§§%%1%fo?nt% J@4t a sfﬁ%c?%?%ln%? ?ﬁzd?Eitelements
blinking. effect attribute of an object. The neanings

of data elenments are: attribute-id designates a type

of attribuie:datge ﬂ@edégf%?g#%gkgng%ﬁéfgga?§££ﬁggggedata.

data of an object 710 has a ute I

dat a Trengtdxti ndigatiemd her tata densfbuf & figldbiect has

after data |l ength of the text blinking effect

at t risisgtre budat @ dusi raptoytes as a unit; entry indicates

the nunber of 15 "blink effect _entry"s in this text

bl i nki ng efftectlermgttly ibudecalada;tlanddata length of a field
after data_length of the text highlight effect
attribute of an object using bytes as a unit;

entry indicates the number of
"highlight_effect_entry"s in this text highlight effect
attribute data; and

data_bytes includes "highlight effect entry"s as
many as entry.

The specification of highlight effect entry is as
follows.

FIG. 28 shows an example of an entry of the text
highlight effect attribute of an object. The meanings
of data elements are:

start_position designates the start position of
a character to be highlighted using the number of
characters from the head to that character;

end_position designates the end position of
& character to be highlighted using the number of

characters from the head to that character; and

- color_r, color g, color b, and color a designate



data_bytes includes "blink _effect_entry"s as many as
entry. The specification of blink effect _entry is as
20 follows. FIG 30 shows an exanple of an entry of
the text blinking effect attribute of an object. The
meani ngs of data elenments are: start_position
designates the start position of 25 a character to be
bl i nked using the nunber of chad&cters fromthe head
to that character; end-position designates the end
positiog.of 101 a character to be blinked using the
nunbe? Ot SPLA¥rGetersofr bhrt heghthdhtedt Rharehaeast er;

coloréolgglor-% lcolor_b, and_col or _a designate a
di spl 3y Rotbr f1PheIbi PRRi AglehaP adeeignatel sedy, green,

col ora gy 3 col LB fesiggale red, ; green, and bl ue

val ues i expr essi on

I'Sp aylngc¥he col or desi gnat ed

' inm(%gfg&tgaﬂ§@§é§@§y.t 1hat gharacters are
y
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bl'i nked by alternate _
by this entry. ang §H§W§o$9r6g§ﬁ$g§a%ﬁgtg¥i%E?%BS?%%éQure

attribute; and interval designa

i nt erofalthe Mt 31 showsy ar examde ofpidhe datd, object.
structure of the text scroll effect attribute of &an

obj edthe niEee imegniosiafa dateneal@ents: are: 157

attribute-id designates a type of attribute data. The

text scroldttgfiftate gid rddnitgaatsa oft gre obf estthaSute data.
The text blinking effect attribute data of an object
has attribute id = Q9%h;

data length indicates the data length of a field
after data_ length of the text blinking effect attribute
data using bytes as a unit;

entry indicates the number of
"blink effect entry"s in this text blinking effect
attribute data; and

data bytes includes "blink effect entry"s as many
as entry.

The specification of blink effect entry is as
follows.

FIG. 30 shows an example of an entry of the text
blinking effect attribute of an object. The meanings
of dafa elements are:

start_position designates the start position of
@ character to be blinked using the number of

characters from the head to that character;

end_position.designates the end position of



10

15

20

25

attribute id = Cah; data_length indicates the data
length of a field after data |ength of the text
scroll effect attribute 20 data using bytes as a
unit; direction designates a direction to scrol
characters. For exanple, O indicates a direction from
right to left, 1 indicates a direction fromleft to
right, 2 indicates a direction ﬂpén1up to down, and 3
25 indicates a direction fromdown to up; and del ay
desi gnat.es a scroll s eed,bx atime difference from
when ¢ h37PSECEnEP abEePliDked 4oPNg dFlap| ayele appéar s

til { t ._FIG 32 sh
examsT S TRES at & ot FCHURG. C07 Ehe FRAESRaF DK

effect attrl e. of bj.ect.. The neanin of data,
e Bl o T G Akl et B0 T e bf deignate

el ements are: 5-attri g

attribuesgal a. co1lhe $Pxﬁhé‘ﬁgfﬁl§]§irgé fzgk%]ﬁgéttd%%gult :%%Jt%r_r,

data of an object has attribute

i ndi cailes e fdad acd NI Qs Ay fd €l dre@f tcffr?%rb,t eam?l_oblue

data_| ength of the text™ karaoke effect ‘at
dat a vasiueg byt essRSe i diostad trid My des] gnal Bsr &
change start time of a text color of a character —
st ri Agddesitgmttethriypdiarsty . karaekealeff egta©Mtars are
included in data bytes of this attribute data; 15
ent r Plindiecates allve matsdry ofisplleariank e hef faetio eriasi'Tated
in this text karaoke effect
y this entry and the color designated by the text

attribute; and

interval designates the blinking time interval.

FIG. 31 shows an example of the data structure
of the text scroll effect attribute of an object.
The meanings of data elements are:

attribute id designates a type of attribute data.
The text scroll effect attribute data of an object has
attribute_id = 0ah;

data_length indicates the data length of a field
after data_length of the text scroll effect attribute
data using bytes as a unit;

direction designates a direction to scroll
characters. For example, 0 indicates a direction from
right to left, 1 indicates a direction from left to
right, 2 indicates a direction from up to down, and 3
indicates a direction from down to up; and

delay designates a scroll speed by a time

difference from when the first character to be



attri bute data; and data_bytes includes

"kar aoke_effect _entry"s as nmany as entry. 20 The

speci fication of karaoke effect _entry is as follows.
FIG 33 shows an exanple of the data structure of an
entry of the text karaoke effect attribute of an

obj ect. The neanings of data elenents are: 25 end-tine

i ndi cates a change end tine of th% text color of a
character string designated by this entry. [|f another
entry folioms this entry, end tinme also 103 indicates
a chafiyePie¥Pf ePRE35F PREifekhecérst sharactharapperrs.

string desigpat by the next entry; start_position
designatesbgﬁé ggaﬁgoﬁﬁsPPiﬁﬁaﬁFlg Chariet Bptahsseucture

(o1 5010l ek REcSUBRORUcHEL 10, 1, PeTMIOSE B

characters from't
sgg'on of a

end_ppsé thoxn degk 9oat h
character mhosegtext %% %rglgﬁggpge changed using the

nunber of gherashessifireosihgahead,t at .c ;
10 FIG 34 shomsuan‘éxanplego? tﬁeadg %Qséfug?gggggge data.

the IByertext st ofkatd fidot 2 0f r A 0D] @6ta ofNEn object has
meani ngs of data elenents are: attribute-id designates

a typetofitattte idit=e @ata. The | ayer extension

attribute data of an object has 15 attribute id =

Qch; dat a dafmytengich chtedbcdthes data dengt henftia dfehdfield
after data_length of the text karacke effect attribute
data using bytes as a unit;

étart_time designates a change start time of a
text color of a character string designated by first
karaoke effect entry included in data bytes of this
attribute data;

entry indicates the number of
"karaoke_effect_entry"s in this text karaoke effect
attribute data; and

data_bytes includes "karaoke effect _entry"s as
many as entry.

The specification of karaoke effect entry is as
follows.

FIG. 33 shows an example of the data structure of
an entry of the text karaoke effect attribute of an
object. The meanings of data elements are: .

end_time indicates a change end time of the text

color of a character string designated by this entry.

If another entry follows this entry, end time also
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after data_length of the |ayer extension attribute
data wusing bytes as a unit; start-tine designates a
start tinme at which 20 the |ayer val ue desi gnhated by
the first |ayer-extension-entry included in
dat a- bytes of this attribute data i s enabl ed; entry
desi gnates the nunber of "layer extension_entry"s
included in this layer 25 exteASPon attribute data;
and data-bytes includes "l ayer_extension_entry"s as
many as entry. 104 The specification of

| ayer i enseon2 cPtagoRi $Fabe tHeecef bele betow. celer of
35 shows, an exanple of the data structure of an entry

of tH& ?%%?C%%e%%tbreﬂa@%ﬂ%%e%fbﬁnt% RR¥L emtype
nmeani ngs of data_el enents are: nates a

desi
time at whfch® LHROTAYEY™ Qnggnagg?ghggeat%§ {Rpgrtion of
|2y o1 S ANSL Ol QA Ye | Sl S0LE o | o A00 R0 F0 Wsing e

foll ows t i ndi

time aimydy ode t&?afé’é’t?érsj,-gff’c?rgyer é@@aﬁgdt &F aracter;

next entry i s enabl ed; esl ghat es t ayer
val ueaarf an object. FIG 36 shows an exanpl e of
obj ect region data 400 of object neta data. The
nmeani ngs oéndigids ot BireMiss i gigted Stveresd afdsTolen of

nmeans the start of object region data,;
a character whose text color is to be changed using the
number of characters from the head to that character.

FIG. 34 shows an example of the data structure
of the layer extension attribute of an object.
The meanings of data elements are:

attribute id designates a type of attribute data.
The layer extension attribute data of an object has
attribute id = Och;

data_length indicates the data length of a field
after data_ length of the layer extension attribute data
using bytes as a unit;

start_time designates a start time at which
the layer value designated by the first
layer extension_entry included in data_bytes of this
attribute data is enabled;

entry designates the number of
"layer_extension_entry"s included in this layer
extension attribute data; and

data_bytes includes "layer_extension_entry"s as

many as entry.
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data_| ength designates the data length of a field

after data_|ength of the object region data using

bytes as a unit; and 20 data bytes is a data field

that describes an object region. The object region

can be described wusing, e.g., the binary format of

MPEG 7 Spati oTenporal Locator. (Application |Inmge) 25

FIG 76 shows a display exanplel0dn a screen, of an
application (noving picture hypernedia), which is

different fromFI G 1, and is inplenmented using object

105 neta ﬂhEaspécthecptesanbflmagatleﬁtaﬁdlanneMtﬁg will be
picture together. In FIG 1, a noving picture and
associesedibéafloehavi on are di spl ayed on i ndependent

wi ndows. However, in FIG 76, one wi ndow A0l displ ays
movi ng 5 pFE&Eur 85 Ashodadansesenai edofntbendetansApBcture of
As associated information, not only text but still

pi ct LA erA‘blZuYa% Hhenld ver p%?%rrl%l@lf%%muwoﬁ AR object.
Vol AP S S 1of G Gt She TR G 77 shows an

i 1 forent. Fion e o4s I HREES, 3 PR yBten e pder
o o Y L a Ee e i Sl s

dur atdiga B2 i n 1 ageafed f&lﬂﬁﬁefoﬁltc%@ & QD€ i B

stanp BOl1 is the start tine of

end_time also indicates a start time at which the layer
value designated by the next entry is enabled; and

layer designates the layer value of an object.

FIG. 36 shows an example of object region data 400
of object meta data. The meanings of data elements
are:

ver_start code means the start of object region
data;

data length designates the data length of a field
after data length of the object region data using bytes
as a unit; and

data_bytes is a data field that describes an
object region. The object region can be described
using, e.g., the binary format of MPEG-7
SpatioTemporalLocator.
(Application Image)

FIG. 76 shows a display example, on a screen, of
an application (moving picture hypermedia), which is

different from FIG. 1, and is implemented using object
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lifetime of Vclick AU, and duration B0O2 is a duration
fromthe start tinme to the end tine of the lifetinme of
Vclick AU. Note that tinme type is an ID used to 20

speci fy that data shown in FIG 79 neans a duration

and duration is a duration. duration indicates a

duration using a predetermned unit (e.g., 1 nsec,

0.1 sec, or the like). An advanfi@&ge of fered when the
duration is also 25 described as data used to specify
Veclick AU lies in that the duration of Vclick AU can

be detela edaby ofhebkipygesahy Mevéwkid) 40dbe moving picture
processed. When valid 106 Vclick AUs with a given

ti me Segpefe tHbEIGouhd, 2 imoyinghetkedred 2hduessociated
checking other Vclick AU data if the Vclick AU of

i nt er gt PHAFHUHSPHNRY 1 irRepedentiyindows.

i ncreases by duratjon ?2 conpared to FIG 4. 5 FIG |
78 SHOUE S x5 0f & heb Taris S UCH O & 6019068 | kv i
AU, iéﬁhﬂ ifferent erWIHéi.%é. In this xanpl e,
as data oresszgdegci Iﬁ/cl?nébs‘?%%léﬁ‘? t OW“W%@?‘AUT?S
1 ime SR 0 U o SRAC I e d D& S A Ty O 1P o
lifetime of Vclic Aﬁggﬁ”rpine sta %:gkt].tlf$aplCture
speciafiesrde sl tddTs, a8 NS f ¢ ¢ Iﬂﬂ\/ﬂﬂn@‘%zﬁféa%{ a5k
upon using this data structure 1s the sane as that
upondiugilagddie data structure of FIG 77. Note that
the present invention is not limted to the
af or e feitdmed Dentiatiatetrs Mehb v yfi ousl 18diAU Gasinkp
tions of constituent elenents may be nmade w t hout
depaPtiragifnomattize scope of the invention when it is
FIG. 77 shows an example of the data structure
of Vclick AU, which is different from FIG. 4. The
difference from FIG. 4 is that data used to specify the
lifetime of Vclick AU is a combination of time stamp
B0l and endurance or duration B02 in place of the time
stamp alone. Time stamp B0l is the start time of the
lifetime of Vclick AU, and duration B02 is a duration
from the start time to the end time of the lifetime of
Vclick AU. Note that time_typé is an ID used to
specify that data shown in FIG. 79 means a duration,
and duration is a duration. duration indicates a
duration using a predetermined unit (e.g., 1 msec,
0.1 sec, or the like).
An advantage offered when the duration is also
described as data used to specify Vclick AU lies in

that the duration of Vclick AU can be detected by

checking only Veclick AU to be processed. When valid
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practiced. For exanple, the present invention can be
applied not only to w despread DVD- ROM vi deo, but al so

to DVD-VR (video recorder) whose demand i s increasing

20 rapidly in recent years and which allows recordi ng/

pl ayback. Furthernore, the present invention can be

applied to a playback or recordi ng/pl ayback system of

next - generati on HD-DVD, whi ch wllole be preval ent soon.
Various inventions can be forned by appropriately 25
conmbining a plurality of required constituent elenents

di scl'éskilcknAthewatbrenghténonedmenbodinpeate £6rove found,
exanpl e, sonme required constituent elenents are

del et¥d 1®97chécked avithdret rehatkédgconertUehick AU data if
el ements disclosed in the enbodi ments. Al so, required
constiiteftliekcMines HasoEsat etiswie Hodi feendnt However, the

enboq%nents may, be appropriately conbined. 5 (Us
obj ect?SUpTtAC THESIRAT Lk 'oidt Q1B bt @ néek aBefiiem ead b@ FIG. 4.

used to s ch7§or an obj ect whi

novi ng pic F%? Exafpl 8*agP %n%?pge -égtg ?tructure of

f tyi d
or o ﬁ%ﬁf 104 Jeeadij?f‘?dﬁecﬁén%%'tﬁﬁ%b%' ot LF hEnis
obj e@xamphher storc?ate!‘efydlpr%f) Strpgr fé'[@l Jore

t hese |tenB of data, ther arc i ng for esired

obj edtc1 IIKGARBO tised s&qn@ﬁm@a{ﬁa@ whes e rt% tart time
results usSing the Vclick data are dlsplayed I'n %

sear off, thib ldlflettifhe Vol ivak iAS Anddiditighaansddytco2 that

keyword are to be searched for. An inage (8000) is a

t hunbpaicli fared ithe end time are used. The advantage offered
upon using this data structure is the same as that upon
using the data structure of FIG. 77.

Note that the present invention is not limited to
the aforementioned embodiments, and various modifica-
tions of constituent elements may be made without
departing from the scope of the invention when it is
practiced. For example, the present invention can be
applied not only to widespread DVD-ROM video, but also
to DVD-VR (video recorder) whose demand is increasing
rapidly in recent years and which allows recording/
playback. Furthermore, the present invention can be
applied to a playback or recording/playback system of
next-generation HD-DVD, which will be prevalent soon.

Various inventions can be formed by appropriately
combining a plurality of required constituent elements
disclosed in the aforementioned embodiment. For

example, some required constituent elements are deleted
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a image of a time corresponding to a tinme stanp of the
searched Vclick AU. Expl anations (8001) bel ow the

t hunbnail are a name and annotation included in the 20
nanme attribute of the object in the searched Vclick

AU, and a tinme stanp thereof. In this exanple, a

nmovi ng picture can be played back fromthe scene by
clicking the thunbnail or the éxpl anati ons bel ow t he
thunbnail . When all the Vclick AUs are |isted up as

the 25 search results as shown in FIG 80, there is a
probl Eremt hal ther eeguérédocomayi tispt ayedmseas cisclosed
results. For exanple, it is assuned that a noving

pi ct Ut Wikerembp@dineatschahhet errappened cond0iteents

Is searched. Further, it is assuned that each

appea? HHEE 5T RS PELYE§F dedth | fit BEabeve | sRoALBe ks may be
average and that. 150 Vclick AUs in total for the

char SERRFORFE T HLY WP 126 the 5 object id's of these
Vcelic Us e. the sane.,value. Therefore, when a
searcﬁkﬁécggﬁﬁﬂgékk% 5dkeymord corresponding to

this charagfery.1b0y V&ééﬁke%afrg%d D& ve HOYRVEL, | DBRY .

of them are the appearances sanme scene, and

t hus scamem when dhedistt %hﬂ&yggrizg?éé%syélﬁx a%gzc%}ﬁ% I cture.

FIG 80 or the searched scenes

al noso raldx sniie eSCenatmnd & Sigid @ o fFUrd M mat SIMGer the
nunmber of hits of search is increased, it is
di f f iobdletctt d sseysedr ifioeyd a rdesisted rseene: faromdde-ation

search results. 15 The above problemthat many

si mi Faclydadchn s tnsmearse tdiispltay edt ithes albsedtthy

USin%hggeggggftQQ;ngglgiiich is performed for these items
of data, thereby searching for a desired object.

FIG. 80 is a screen example where search results
using the Vclick data are displayed. 1In this search,
all the Vclick AUs including an input keyword are to be
searched for. An image (8000) is a thumbnail and is
a image of a time corresponding to a time stamp of the
searched Veclick AU. Explanations (8001) below the
thumbnail are a name and annotation included in the
name attribute of the object in the searched Velick AU,
and a time stamp thereof. In this example, a moving
picture can be played back from the scene by clicking
the thumbnail or the explanations below the thumbnail.

When all the Vclick AUs are listed up as the
search results as shown in FIG. 80, there is a problem

that there are too many displayed search results. For

“example, it is assumed that a moving picture where one



in the Vclick AU header. In other words, the Vclick AU
havi ng the sane object id may be omtted fromthe
search results. FIG 81 is an exanple where the search
20 result is displayed in this manner. However, in

-this nmethod, it is possible to obtain only one search

10

15

20

25

result for one object as can be seen fromFIG 81. In
this case, it is not possible tl®d8rake accesses to the
respecti ve scenes when an object to be searched for 25
appears on several scenes. In order to solve the

pr obl ehiraatenhaprabkst he 1Reywendssear sharebats forther,
all the Vclick AUs are 109 displayed, many simlar

sear chtreSupesumed Hhapl ajel, apppdreancavsicdng is divided
phenopenon %hat when_the search results of the Vclick
AUs havFRglt hEctbrkohUsbpRctvrEagr eandnthekdlSPhEéclick AUs
search resul scare too few, search is 5 pgrforned bg

usi ng- hot® it yE ¢ het3bj EREr 7 At Bht 25F sbPC1heedbj eftl the
subi d. i ed, 1 n_the Vcligk, AU header. The net hod

ther TS TS el cPrdla’ Teh bk B haze | B et e npriue-
of a e i nin yWor ces

of e e ATt g PR e O BB T8 8 or

5820Q0r-dpsiiid ti eghif Chara@SeAN 180 tval i YRl A®s are
Next, in step 58201, keyword search is perfornmed for

the ihitth Valdwded inaray \ef | tkem SdF€aMe | dp9tdLinces in the
words, it is checked whether the input keyword is

i ncl waee: isterfee nank Wrugnnotat ivied S.ivdi Chst Sof thumbnails

included in the nane attribute of the Vclick AU

obj e@ts. shEwrhii: tHIfe, &0 ghr |tBwelsemtatedgamyebeare played
back, almost all the scenes are similar. Further,
since the number of hits of search is increased, it is
difficult to search for a desired scene from the search
résults.

The above problem that many similar search results
are displayed is solved by using an object id included
in the Vclick AU header. 1In other words, the Vclick AU
having the same object id may be omitted from the
search results. FIG. 81 is an example where the search
result is displayed in this manner. However, in this
method, it is possible to obtain only one search result
for one object as can be seen from FIG. 81. 1In this
case, it is not possible to make accesses to the
respective scenes when an object to be searched for
appears on sevéral scenes.

In order to solve the problem that when all the

keyword search results for all the Vclick AUs are
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performed, such as checki ng whether not only the

keyword but al so synonyns of the keyword are incl uded

or not. Further, not only input by sinple keyword but

20 al so input by natural |anguage nmay be perforned.

Step S8202 is a selection processing, where it is

checked whether or not the i-th Vclick AUis hit as a
result of the search processingliop step 58201. Wen it

is hit, the processing advances to step 58203. Wen it

25 is not hit, the processing proceeds to step 58205.

Step $82p3ajeda teapchipideessengchwhesalit aks displayed,
checked whether or not the object id and the 110

obj ec®n8ubPdavpieha phehonvehpoktAdtarbendehei sabrtb results

the obpect-id and the object subid of the hit Vclick
AU, re5pklei Velickwhidn bayhngnhehebpernondohngcthed are
obj ect Sﬁgi% aﬁe identical, respectively, the 5 _
pr oce¥E hGe Pt otBRASCRHCRt EPS$E5P42r GhEPR £RW, | SeArch is
Vel i ' istered in the search results.
Clheﬁﬁfétéfﬁ%%$§¥r%ff%% TR 3R L Pl PBr ARéCGhal g HRuL also
proc ' e . £ 0; 205. 3 a

et ooty bre < it "I FRISPORY, bR F EPe R thgduer

i-thfﬂéim&%%ﬁatéhé¥é&¥9ﬁ§§§QQ?i&eséPE%é&SEePéwFhe
e t

Vclick stream Wen it is th ast, e processing is

term nat edrI@NBINEN dd éSafi®lethe ol BBLw EbE eY)@ﬂSiﬁplllfng
"i" is updated in step 58206 and the processings from

st ep H8vare gepeat gkodds Md ot hehobjerick dathayi gy the

the sane value is given to the sanme object in the

Vel | ¢bIMgEt_tshibiohj ecin suls $8200, 0 is substituted in “i”
as an initial value. Next, in step S8201, keyword
search is performed for the i-th Veclick AU in a Velick
stream. In other words, it is checked whether the
input keyword is included in the name or annotation
which is included in the name attribute of the Vclick
AU object. At this time, high level matching may be
performed, such as checking whether not only the
keyword but also synonyms of the keyword are included
or not. Further, not only input by simple keyword but
also input by natural language may be performed.

Step S8202 is a selection processing, where it is

checked whether or not the i-th Veclick AU is hit as a
result of the search processing in step $8201. When it
is hit, the processing advances to step $8203. When it
is not hit, the processing proceeds to step S8205.

Step S8203 is a branch processing, where it

is checked whether or not the object id and the



10

15

20

25

havi ng the sanme value is given thereto only when the
scene is also identical. Therefore, when the

processing in FIG 82 is perforned, one Vclick AU for

20 each scene is output as the search result. FIG 83

is a screen display exanple of the results of keyword
search of the Vclick AUs using the object subid. As

can be seen fromFI G 83, sinceliltt is possible to

obtain only one search result for each scene according
25 to this nmethod, simlar scenes are not displayed

unl i keben subidtodftiseai chrdveobj eetaui srdi spbayedadrto
an appearance scene is played back. Further, the
nunbetheg 1abjedt hidsand siearch)decomesidess, th@eﬁﬁbchllck
ea3|yg searching a desired scene. (Use of continue

fl ag)*imefeHECt sveked aéhen cortuniizat dloiept ot dcaohd the
part q§ the data to be delivered froma server to a
clierft W-b%ﬂ?ﬁ%ﬁ% %"el%}f'a reipemshyeky ontie not
perforned n a nor mal Even when HTTP, which a

hi ghI%/ror e15581% %a?ci’ O%tﬁﬁ o?%?cQﬁ Whe xR dehe Ja‘th
del t t he dat
romi P RE NS MR R e S e ST e
Commeyﬁawayélﬁﬁ i had '¥%t43%:ﬁgfké?%%5] m@qj%%

time for the processing at

par t potocca® Vi itk Akt & Do s the cf 1 ent

side. Wen thé Vclick AU is mssing, there occurs 15
an influemnge dthat wBaEs, rEBAE IR AN A RLFUra £EN

when an object is designated or a contour appears or
whether or not the i-th Vclick AU to be processed is
the last of the Vclick stream. When it is the last,
the processing is terminated, and when it is not the

last, the variable “i” is updated in step S$8206 and

the processings from step 58201 are repeated.

While the object id having the same value is given

to the same object in the Vclick AU, the object subid
having the same value is given thereto only when

the scene is also identical. Therefore, when the
processing in FIG. 82 is performed, one Vclick AU for
each scene is output as the search result. FIG. 83 is
a screen display example of the results of keyword
search of the Veclick AUs using the object subid.

As can be seen from FIG. 83, since it is possible to

obtain only one search result for each scene according

to this method, similar scenes are not displayed unlike

when a list of searched objects is displayed or an

appearance scene is played back. Further, the number
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di sappears when the contour of the object is

di spl ayed. Here, there will be described a nethod of
using continue flag to reduce an influence of partia
absence 20 of the Vclick AUs. FIG 84 is a flow chart
for explaining a flow of a processing where when
Vclick AUs in a Vclick stream are sequentially input,
data of an object correspondingllfio a certain
object_id value is processed. In this 25 processing,
the mssing Vclick AUis initially determ ned, and

t hen &f detes b haseanch sbemdecasl¢os, whiet helsy osandl yt he
i nterpol ation processing for the 112 missing data is
per f oYSAEED g s d¢mise@psS8490, 0 is substituted in
two variables "flag" and "TR' as an initialization
proceSEIHPE et inge skkp958401, the Velick AUs which

5 the client haé %eceived are sequentiallg,extracted
and the pltesiihgs® subsdquent TompnpEcatipnapeotocol,

per f d. e new Vglic Uis no resent, the
pr occe&éars?tngo’fl \sgh{ecs‘arﬁ:an\z%% e I%e‘@tveepr%gzt%%mﬁ]es%ﬁ’%]&tto a

i d ofojt;he + V!4 : 10, ted,.
and £ dorer A on i iR de el PR SR BT 4o noc

| S 1 gritficGled QR LEJAI RRULC Hfbd § g{loﬁ,ssﬁgich

Wien it is identical thereto, in step S840 ere Is
per f ar pEgha yPreaasHIRY cofmaxtdAGdM G @ dirader itd mesdR

of the object region 15 described in the object region

dat aa4@eliagclosted s murtitics Adddedde IAU.dNieR iRy ajedata

idis different,
from the server to the client if a situation of the
communication path is bad, and the data may not be in
time for the processing at the client. This may cause
part of.the Veclick AUs to be missing at the client
side. When the Vclick AU is missing, there occurs
an influence that a desired action does not occur even
when an object is designated or a contour appears or
disappears when the contour of the object is displayed.
Here, there will be described a method of using
continue flag to reduce an influence of partial absence
of the Vclick AUs.

FIG. 84 is a flow chart for explaining a flow of

a processing where when Vclick AUs in a Veclick stream
are:sequentially input, data of an object corresponding
to a certain object id value 1s processed. In this
processing, the missing Velick AU is initially

determined, and then a determination is made as to

. whether or not the interpolation processing for the
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the processing returns to step 58401. In step 58404, a
determnation is made as to whether or not TRis

| arger than TL. TL is an object 20 region end tine of
the Vclick AU having the same object-id processed

i medi ately before the Vclick AU which is currently
bei ng processed. When TR is larger than TL, it is
deternmined that there is no mssiigy Vclick AU, and
the normal Vclick AU decode processing 25 (step S8407)
is perfornmed. On the other hand, when TR is TL or

| ess, MiA&iprodessi ng advancmedto step 58405. In step
S8405, the value of the variable "flag" is 113
checked, afdrwfienint steplS80O0; s Odésensmbmed tuhad tthe two
Vel ick AU gsing, and the processing in step 58406
i s peY?B?ﬁ%gesvwgﬁagheavﬁluERofanﬁagin#§l@llﬁﬁtﬂ§n
det er ged that th i 'S, no_Im ssi n?pVCI i ck AU

the processrhg?rn ?%B s%ﬁo%t?g B@ or mefe %F%bSQSﬁEB which
e cont | SUETPT aent " PHeT VRt | SR AFRRSNEhBLLY B CaspRed and

h .
doscrt et eoThn B9 b Atk 060 ohed: PReBrerh HRr rormea.
and tWeePrHcessi a1 1 &t Uis: 4 0:10’§t Pe 28401 tlllzé%rgéeé§lng is

an expl anatory view of an interpolation " processin
perf arerediniatesd ep 58406. Here, it is assuned that an
object region in each frane is 15 approxi mately

expressed Im oty @0y d i gispscasidher obkegtlick AU
regi on data 400 (for exanple, spatio-tenporal
to be processed is extracted, and a determination is
made as to whether or not it is identical to a certain
object_id to be processed. When it is identical
thereto, in step S8403, there is performed a processing
of extracting a header time TR of the object region
described in the object region data 400 included in
this Velick AU. When the object id is different,
the processing returns to step S$8401.

In step 58404, a determination is made as to
whether or not Tgr is larger than Ty. Ti, is an object
region end time of the Vclick AU having the same
obJject_id processed immediately before the Vclick AU
which is currently being processed. When Tr is larger
than Ty, it is determined that there is no missing
Vclick AU, and the normal Velick AU decode processing
(step S8407) is performed. On the other hand, when TR
is Ty, or less, the processing advances to step S8405.

In step S8405, the value of the variable “flag” is
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| ocator of MPEG 7). In FIG 85, the abscissa axis

denotes tine, and the ordinate axis denotes X (or Y)
coordi nate value of a certain vertex of a polygon

whi ch 20 expresses the object region. A locus of the
coordinate value in a range 8500 after the time TRis
described in the Vclick AU which is currently being
processed, and a |ocus of a coordinate value in a

range 8501 before the tinme TL is described in the
previous Vclick AU. It is 25 determned in the
proceSBeR§edp BodswbpnS8403st Rat ithes dektieckiAbdwhese the
a locus_of the coordinate value in a range 8502 from

the tVAelfk £8 TR Mésgéseri pad ithelpsoceesingginAstep S8406
this tine, in the interpolation_processing in step
58404}StB%rSBBWGSnat@h€alE@@ 48 lpReofi MElFe"ahg Orhét is

ti i ly jnt | ated t te the 5
coor dinceBiardethel FReSHr2a HE FAREnE: BRLERE CPmeand

TL t I ; h I t :
o 191 e oceeet By Ph BEPp o RaRTY &7 Rk Bbrir A os and
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simlar rocessing is pe

Y coordingtes 9fshbhe; Lespeg Egglgegbﬁéﬁé’Qggggggﬁng, where

obj ect region in the range fromth _
Flag (s derined bo 11 oot i en T RRaPEar S et nor "or T2
not tshewhijtacted egi athsleseridiereinriibe Mehieke Abbisct
tenporally continuous to the object region described
in thegiext el itckmeAlddmui iiged hin setes 1¥c DhiecAui ds
However, even when it is defined as a flag which
i ndi Gatss ittarhset dln dynt iand thev pioddes aby eséturns to
step S8401.

FIG. 85 is an explanatory view of an interpolafion
processing performed in step S8406. Here, it is
assumed that an object region in each frame is
approximately expressed in polygons or ellipses as the
object region data 400 (for example, spatio-temporal
locator of MPEG-7). 1In FIG. 85, the abscissa axis
denotes time, and the ordinate axis denotes X (or Y)
coordinate value of a certain vertex of a polygon which
expresses the object region. A locus of the coordinate

- value in a range 8500 after the time Ty is described in
the Veclick AU which is currently being processed, and a
locus of a coordinate value in a range 8501 before the
time Ty, is described in the previous Vclick AU. It is
determined in the processing up to step $S8403 that the

Vclick AU where a locus of the coordinate value in

a range 8502 from the time Ty to Tgr is described is



regi on described not in the next Vclick AU but in the
previous Vclick AU, the simlar interpolation

rocessi ng can be performed. 20 In the above

Srocessing, when an internediate Vclick AU is m ssing
anong several Vclick AUs where tenporally continuous

obj ects regions are described, a determ nation of

absence is correctly made. \Wen 1itthe header Vclick AU

is mssing, the interpolation 25 processi ng cannot be
performed. When the last Vclick AU is mssing, there

is a Pb88ibPlity that even a time period where an

object is not present may be 115 interpol ated when a .
tenporal|yAai§géﬁt¢ﬁm@usi@bré@tinmegpgﬁaappeapsobasenng in
The sinple thod of avoiding such erroneous.

i nter g?%t?%ﬁg?s tesepcadinpper vRLEEE a2fokheheimenBr, and
i nter when the interpolation processing 5 is

per f o‘ﬁ%dt%rﬁ% t2t% Jgje'ﬁ?ﬁ th%g?ﬁ%%%?gﬁangav@rata the
| on j er_limt. Another nethod is ,

o et Pe N N SRR e Thlge £F R SeP atvor ke abime T
head ife] udd ' f flag_ . .
and S%%fgﬁheq%ﬂ??%gg %&n%%o?nd%%a?%vgﬁéfg%%fﬁnﬁ?§y_iOSlmllar
bet weaty ddies IHE Vi PUsSs @nsh-mext e Vel © . The_c ihue

b flag indigggig'wﬁiiher or nd%Pt%egcﬁ%?%%?Pr%g?gﬁ g
descrddeedliimatdy S VaHE ke Apd St 1 RIPREAd Yo s CODMY NUOUSHject
to the object region described in the next Vclick AU

havi mgdtilve siamehebjeotgd drofherhd heinegionso b, af@ich is
conti nuous, the flag is "1", and otherwise, the flag

10 js "@inadd vt e setimer itsamenerteeebntinue f flag
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The continue flag is defined as a flag which
indicates whether or not the object region described in
the Vclick AU is temporally continuous to the object
region described in the next Velick AU having the same
object_id. However, even when it is defined as a flag
which indicates temporal continuity with the object
region described not in the next Velick AU but in
the previous Vclick AU, the similar interpolation
processing can be performed.

In the above processing, when an intermediate
Veclick AU is missing among several Vclick AUs where
temporally continuous objects regions are described,

a determination of absence is correctly made. When
the header Vclick AU is missing, the interpolation
processing cannot be performed. When the last Vclick
AU is missing, there is a possibility that even a time

period where an object is not present may be



i ndi cates whether or not the object region described

in this Vclick AUis tenporally continuous to the

obj ect region described in the previous Vclick AU
having the 20 sane object _id. Wen the regions are
continuous, the flag is "1", and otherw se, the flag

is "0". FIG 87 is a fIOM/chart for explaining a
processi ng exanpl e of using theldéntinue f flag and

the continue b flag to interpolate a mi ssing Vclick

AU. 25 It is_different fromFIG 84 in that step S8405
is repratealared whep ssveuporaliyegisgroningous object
deternmina-_tion is de as to whether or not the
interﬁ%gé??oﬁpﬁﬁ%rsn?65%§3|nah?ssb@PiﬁﬁﬁeﬁeFHOd of avoiding

the.continue f fl a

' f h
PSS O R SR ER e Ffie>5h; BBt upgarohlmlt

described.in { he past.Melick é%’thé ress#%@ﬁ?ntﬁgoce381ng

text) 5 Any text data1s |nc

ESVC||Cfs/$éﬁ¥6%ﬁ%@e§n§bQ¥@ §f5 *§X£n£8£ 9&%?0? over
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as character codes is I nef “ent arge nu ers

dat a.a Wetydher fné Stlﬁ@@htﬁ&exlﬁ d;Sé’r bﬁlﬂfécrlﬁzﬁgthéi h&thod is
better to conpress only text ta and to store the

sane tho dge triet Viell gkor). G ud851 89, b@nda Do 8k evclick AU
data structure exanples of a nane attribute of an

abj edteadghi dncamdiconpressttayd, daich #0 Actd®ninue £ flag
attribute of an object, and text information of an

obj eé@nd cespdatiey & yflagb5 whni ath el rohiter tst riviod urenofnd hiey
name attribute of an object in FIG 88, nane

conplRES¥iEsR Fiea Hreprasergnd next Velick AUs.

The continue b flag indicates whether or not the
. object region described in this Velick AU is temporally
continuous to the object region described in the next
Vclick AU having the same object id. When the regions
-are coentinuous, the flag is “17, and otherwise, the
flag is “0”. On the other hand, the continue f flag
indicates whether or not the object region described in
this Veclick AU is temporally continuous to the object
‘region described in the previous Vclick AU having the
same object_id. When the regions are continuous, the
flag is “1”, and otherwise, the flag is “0”.
FIG. 87 is a flow chart for explaining a
processing example of using the continue f flag and
the continue b flag to interpolate a missing Vclick AU.
It is different from FIG. 84 in that step $8405 is
replaced with step 58700. In step S$8700, a determina-

tion is made as to whether or not the interpolation



in addition to the data structure in FIG 19. The data
specifies whether the nane data of the succeeding

obj ect is conpressed or non-conpressed, and specifies

20 the conpression nmethod when the data is conpressed.
When the data is conpressed, nane length indicates the
data size of the conpressed data, and the conpressed

text data is stored in nane. Slﬁﬂ#hrly al so in

annot ati on, annotation conpression specifies whether

25 annotation data is conpressed or non-conpressed,

and EBpREPPPEETt A EBﬁﬁPé@@ﬁohﬂnﬁphéédﬁméﬁlPheOéathelgalue
conpre?s d. Ann?tatlon Iength specifies the data size

117 OF BRRofaRFdAueTheL dafavBiFlicinfacatephEbacEPBRInUity
attri ob ect in Fl added wi
SCYID?H%§H%$638I6 atg9+g8 @8ﬁ55}gaamﬂPhtpﬁepaﬁFaVClle AU.
strucgégﬁbfgsg1g% 49- tg§£Lgt 5 conpression specifies

whet her script data isS co essed or non-conpressed,

5 and 3peC'fAﬁ%CEQQtCQQP£e§§'QHCP?&QQd1nm@ﬁgaﬁggadgkatbé
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conpr essed ript length specifres the ta size O

ScrlFﬂclﬂ@w‘M@t@xﬁléiWé&réb@$ethecéﬁ%értﬂﬁgrﬂgﬁtofngg data
10 an object in FIG 90 is constituted by adding text

conpressitmrdater teodde tatinstfucisne ForFl & g@5mumbers of
Text conpression specifies whether text data is

conprggsed dtherortloampriss sedch anskispesibé esesdieibed, it is
conpreSS|on met hod when the data is conpressed. 15

Text Hedrigith tsperiniresss nldattessi zatod @uditpd .stidBe the same

in the Vclick AU. FIGS. 88, 89, and 90 are data
structure examples of a name attribute of an abject
which can compress text data, an action attribute of
an object, and text information of an object,
respectively.

In the data structure of the name attribute of
an object in FIG. 88, name compression data is present
in addition to the data structure in FIG. 19. The data
specifies whether the name data of the succeeding
object is compressed or non-compressed, and specifies
the compression method when the data is compressed.
When the data is compressed, name length indicates the
data size of the compressed data, and the compressed
text data is stored in name. Similarly also in
annotation, annotation compression specifies whether
annotation data is compressed or non-compressed, and
specifies the compression method when the data is

compressed. Annotation length specifies the data size
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CLAI MS1 A data structure of a neta data stream
which is configured to include two or nore access
units which are data units capabl e of being
i ndependently 5 processed, the access unit having
first data where a spatio-tenporal region of an
object in a noving picture is described and second
dat a whi ch specifies whether or linbt objects in a
nmoving picture, which are respectively designated by
t he obkect re ion data in at least two 10 different
accesSTuAPESt 598nsenant|cally i dentical. 2. A nethod
of searchl%% t he Obj ct b u5|ng the nmeta data stream
t

accor di ng cngﬁlf LG FlSlﬁgtheeﬁﬁﬁéépiﬁétﬁﬁéﬁﬁﬁh@f an

t Lit i
Geter g 875 Pne-date oh & $95°So8Tekoccapngeson ases
ot oradCterbhREaone Al chBCABLY BLELK LB BEkCT20,  script

access uni and usin accéSs’u

perfO&@hﬁf@ss§8ﬁrgﬁec391§s JH@tH@Easé%EBGtHEQaOES CRmpressed

neta data stream according to claim wher el n eac

of thEram@RSSOMpré§se@Hr&ﬂ@rsﬁéélﬁméédtgét@oMBk8551on method
specifies, when objects in a noving picture, which

are respectheedytaless gnatedesdydt hesobjpet 1eggtRNsPatadries
in said at |east two access 25 units, are semantically

i dentitaaldatheshze of swtinthe object region data in
said at |east two access units is data on the sane
scene i n thee nddtagspriestinee afigthe text information of

an object in FIG. 90 is constituted by adding text
compreésion data to the data structure in FIG. 25,
Text compression specifies whether text data is
compressed or non-compressed, and specifies the
compressioﬁ method when the data is compressed.

Text length specifies the data size of script.



4. A method of searching the object by using the neta
data stream according to claim3, conprising:

extracting fromthe nmeta data streama plurality of
access units which are determned to be the sane 5

obj ects by the second data and are determ ned to be

the sanme scene by the third data; selecting one of

the plurality of extracted acceds8 units; and using

the sel ected access unit to performthe 10 search. 5.
The data structure of a neta data stream according to
claim 1, wherein each of thé acéedsMufits, including
first and iecond access units, further has fourth

dat a whi ch-speCi F#E&8 RhEVRERTEr Ofiok MRGasdsbAdsiBeam which
access_unitis inclyuded in the neta data stream the
secon%saggégégﬁﬁ?$ ﬁ%v%ﬂﬁfgﬁ?dtV?r%¥ Hara ARFeRS|ynits
conti t bject region data in the, first
accesn ooy A8 A8 R hFEks CEARLE SRR tedresnenatly
first i n eclti : lgnate_the semanti,_ 20
cal | yp]g(génis%ﬁ'eg%ﬁ%y%%ﬁ%h%?ﬁg?g%%l?% thestifRe where a

accespa it tterfooss 1Mt 0f o Pl ayi Hig: k. th _
data stream é@%ording 0 cf%in15,&%%%%€i§¢n§:£%if%% picture

the secaiubdatiednthd heddiH tdhdatgh i h (826 dd Nflether or
access unit to determ ne whether the second access

- uni t netsség egittshem behere my mifdeird haHidistar808iSectively
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unit; and 120 _
designated by the object'region data in at least two

different access units, are semantically identical.

2. A method of searching the object by using the
meta data stream according to claim 1, comprising:

extracting from the meta data stream a plurality
of access units determined to be the same objects by
the second data;

selecting one of the plurality of extracted access
units; and

using the selected access unit to perform the
search.

3. The data structure of a meta data stream
according to claim 1, wherein each of the access units
further has third data which specifies, when objects
in a moving picture, which are respectively designated
by the object region data in said at least two access
units, are semantically identical, whether or not the
object region data in said at least two access units is

data on the same scene in the moving picture.
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when the second access unit msses, interpolating a
spati o-tenporal region of an object specified by the
first data in the second access unit fromthe first
access unit and the third access unit before and after
5 the second access unit. 7. A data structure of a
meta data streamwhich is configured to include one

or

nore access units which are a units capabl e of

bei ng i ndependently processed, the access unit
having: 10 fir: t da where a spatio-tenporal region

of

an obj ect i R§ Eﬁéﬁﬁﬁén@stéés@Pﬂﬁéé byedgddg the

d h mh th t obj
nf;“vf‘nfé’%%c%ﬂ%?é"s&t.giﬁ a?go%ég%éce”:?vsﬁﬁlﬁé ; gRaed sbpa:
t he objectegggbg@ﬁth r R %hel%%§% eac%gﬁémﬁﬁiﬁghrallty

15 are semanti cal

cal; text

dat a MB'§BCé§Q'GﬁR€§ %ﬁf&ﬂeérEhﬁeEggng@Eato e the same

conpressed or non-conpr essed

ata structure of

net a olaj @cssrieamnli s8co=8 -ﬁ§t§Oaﬁagaksddéeehﬂ%gget be the
one or nore access units which are data units capa P

of besarge i acependenthy tiproeessed; the access unit
havi ng: first data which specifies a |lifetinme defined

for

a tineebxtsing aneovinghei plureli?2d secerdrdatad access

including at | east one of data which specifies object
regi otit'detia aitfere a spatio-tenporal region of an
object in the noving picture is described 121

ing the "selected access unit to perform the
search.

5. The data structure of a meta data stream
according to claim 1, wherein each of the access units,
including first and second access units, further has
fourth data which specifies whether or not the second
access unit is included in the meta data stream,
the second access unit having said first data which is
continuous to the object region data in the first
access unit on a time axis of the moving picture, the
first data being specified to designate the semanti-
cally same object by the third data in the first access
unit.

6. A method of playing back the meta data stream
according to claim 5, comprising:

using the second data and the fourth data in the
first access unit to determine whether the second
access unit misses either before or after the first

access unit; and
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and a display nethod associated with the spatio-

tenporal region, and data which specifies a processing
performed when the spatio-tenporal region is

designated; 5 text data; and third data which

i ndi cates whether the text data is conpressed or
non-conpressed. 9. An information nedium configured to
adapt the data structure of cldfm 1, 7, or-8. 10 10.

An apparatus conprising a data processing engine
configured to handle the data structure of claim1,

7, or 8. 19henatpessgcmnd ecfephenntihemsageseobjsterpolating
appearing in a noving picture is divided into a

pl ur a?i%@a%%oﬁ%lﬁ%% 1 et pRceesan ehiesy, sreatEhed by the
resul i neta data is easily 5 displayed. A neta

dat a é ?%éﬁgg%%lh%e% ?m%e%?nﬁn?%geﬁicﬁggtuﬁ¥?% g first
havi ' i d.f speci fyi whet her, or not

b} core Tt wick ity e BEF KRG SPATE pfqgS and after

accesgdlNd Sofss k& seppntically identical, and an
obj ect _subid for specifying whether or not the 10

obj ect redion Mada@td NstNect Woe AGEES Sndh t §aAVSs BEEam which
data on the same scene. Fromthe neta data stream

one dfs agplfiraliidd tof ancast WHd oAWoIs fetacd athits
(S8200 or 58206), the access units being determ ned

to behtiled aganeladly ectis sbycaped labjettbd th@nithd@iditent 1y
determined 15 to be the same scene by the object _subid
(S82@3pcessed, the access unit having:

first data where a spatio-temporal region of
an object in a moving picture is described;

second data which specifies whether or not objects
in a moving picture, which are respectively designated
by the object region data in at least two access units,
are semantically identical;

text data; and

third data which indicates whether the text data
is compressed or non-~compressed.

8. A data structure of a meta data stream which
is configured to include one or more access units which
are data units capable of being independently
processed, the access unit having:

first data which specifies a lifetime defined for
a time axis of a moving picture;

second data including at least one of data which

specifies object region data where a spatio-temporal

region of an object in the moving picture is described
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and the selected access unit AU is used
an obj ect (S8201). to search for

121

and a display method associated with the spatio-
temporal region, and data which specifies a processing
performed when the spatio-temporal region is
designated;

text data; and

third data which indicates whether the text data
is compressed or non-compressed.

9. An information medium configured to adapt the
data structure of claim 1, 7, or- 8.

10. An apparatus comprising a data processing

engine configured to nandle the data structure of

claim 1, 7, or 8.
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ABSTRACT

When the same object appearing in a moving picture
is divided into a plurality of items of data (access
units), search results using meta data is easily
displayed. A meta data stream includes twoc or more
access units AUs having an object_id for specifying
whether or not objects designated by object region data
in two access units AUs are semantically identical,
and an object subid for specifying whether or not the
object region data in the two access units AUs are data
on the same scene. From the meta data stream, one of
a plurality of access units AUs is selected (58200 or
S8206), the access units being determined to be the
same objects by the object _id and being determined
to be the same scene by the object subid (S8203),

and the selected access unit AU is used to search for

an object (S8201).



