DESCRI PTI1 ONS5 DATA STRUCTURE CF META DATA
STREAM ON  OBJECT I'N MOVI NG PI CTURE, AND SEARCH
METHOD AND PLAYBACK METHOD THEREFORE Technical Field

. The present invention relates to a data structure of
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a meta data streamin a system which conbines noving
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
met hod and a pl ayback Pef hod- thek &f of el A3V Backgr ound
Art Hypernedi a defi ne associ ations called hyperlinks
anong nmedi a such as a noving picture, still picture,
audi 0, text, DA tHRUGTURE @FadlETd SATEwSTRESS di a
to refer to EAHGt HEY MYV INGORISTEREY AH6t INEARCEDr . 20
exanmpl e, t extEdACP NP RUAYBASK: ML EOfa o ERESORE

all ocated on a hone page which can be browsed using

the Internet and is desqﬂéggg and links are
defined all over these text data ang%§%|II pi cture

data. By T%%Skg%%@ﬂHJfﬂ#@hﬂﬂo&kme@%%%%'%E@% data structure

information as a |link 25 destination can

I mredifabehy+di spltayedreSmnce the sﬁéﬁrwﬁiﬁha%6%§§nes moving
associ ated information by direct designating a

phr agpécthat dppealis bochﬁ&nnrdheﬁceaﬁnaamﬁtandata in a
intuitive operation is allowed. On the other hand, in
hypepﬁégng that ceaionml ¢ server device on the network to

realize moving plcture 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 cne to another. For

- example, text data and still picture data are allocated
on a home page which can be browsed using the 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 immédiately 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 hypermedia 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

. nmoving 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 displayed. At this tine, in

order to define a |link between the spatio-tenporal

region of an object that appears in the noving

pi ct Ui laifte asbidiatiid o eftts 110 rdatae (Ghjteett and still
regi on data% | ndicating the spatio- tenporal region of

the SWFUES Falife novikiy Hidt W9 e s §ili rPed PEAS oTiSe
obj ect_.r.egi on data,, .a K i e sequence _having.two
or moYe elfefs,arﬁ?tﬁkter esﬁg%% é‘ﬁ’é’%@irngmoftheig‘o 1ng
MPEG: 4, t.ho cribing the | oci of featur

PO nlpé,'1L ézf%%ef%ggarsgocg%scfésfﬂ gcéaélhclsn SHSH aﬁatt%eﬂiﬁpl%ﬁ}(t data,
KOKAI; Ryfl icatd, gn Mo+ 20002 - descr:i.had

in Jr?n.:L Pat.  Appl n%&&%ﬁgﬁub%gétlino#i%%b%%go%%%ﬂlg&, When
and bhe jldwed MR 1BR 4R anl BHILAR!, & TRISBALed?@ontents
hypermedi a that mainly includé noving picture data, '
dat a afractdiep lajfeer. mamicorh itshat nde S hi Resiean tactie@Ankol 1ink
di spl ayi ng ot her associ ated contents upon desi gnation

of abeabicett the meguiivedempoaddi triegn oho ctth@nabbyect that
data. These data other than the noving picture data

wi | | abpe2s sr éferthed mogiag petrdudat ankereisnafinéed Asnaents,
met hod of providing nmoving picture data and neta data

to adeitawdebligcketikgd oof dpitepardindgcating the spatio-

temporal region of the object in the moving picture is
required.

As the cbject region data, a mask image segquence
having two or more values, arbitrary shape encoding of
MPEG-4, a method of describing the loci of feature
pecints of a figure, as described in Jpn. Pat. Appln.
KOKAI Publication No. 2000-285253, a method described
in Jpn. Pat. Appln. KOKAI Publication No. 2001-111996,
and the like may be used. In order to impleﬁent
hypermedia that mainly include moving picture data,
data (action informatioen) that describes an action 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 cof providing moving picture data

and meta data to a viewer, a method of preparing a
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3 .recording nedium (video CD, DVD, or the like) 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 daBa may be distributed

'via the network. At this time, nmeta data preferably

has a format that can efficiently use a buffer, is

sui t eteqordamgomdractesiso aiy, iBVDobusttlagdiinst) arhat |
data loss in the network. Wen noving picture data |
are SWEFCHEY Boldyuenting Rhiectire v iovd metsi cladree is |

data captured at a plurality of canmera angles are |
pr epdat éﬁlla&?ﬂcﬁa I’év%?dec‘%\rftcf rEé‘?é?‘S/ldﬂ?s I@élaeé?ata?n of moving. l

ST 5 B A Sl ¥ 2Re co
cor e lwt%%%a T

20004283453 an?iriﬁ_:; 20 ]t:l'ljeg%@two%% Si %%h”%%%l%@t di¥ure

t he nétwork associated wth novi ng pi ct

di st rdarat echd ety LR, 'H@'di%‘?:%lblu@fe‘ar %ta' MheORetwork.
the noving picture or an object which appears in the

novi Ag pibdtsurtd met, heneRt aldat ®rEne e 1 Wsed (0 reeakeh that
for an object. For exanple, a nane or 25

char @etreEfdtiiciendfl yamsebjze &tu fltairG h iappeadtsdaklbows ntiem
search. At this tinme, it is desired to efficiently

sear @§cgsisng amide Lisetrabd@ttaagainst any data loss in the

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 quickly
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 to search for ah object. For example, a name or
characteristics of an object which appears allows 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 nmanner, the neta data is
desirably in a formresi stant agai nst data | oss on

the network. 5 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 efficientl4 search for an object
by using neta data. 10 It is another object of the
present invention to provide a data structure of a

met a dat a Birtdemn,anthera play bedla mettrod st grseframbutteicc o
enable to reduce an influence due to missing parts of
et a dataddicassed n By sdacanioss mamnsty edlengetss dattai §s
a further object of the present invention to provide

a datlesdtrebdiuie & fRrHetrs sdatandt rearnravPagaaloss on
reduced data size. A data structure of a neta data
streda®CalE&M8 %y to one aspect of the present

i nvention includes at..20 | east t ccess units which
> are data units capamQ%%ﬁloﬁﬁﬁ%jﬂ$ﬁggﬁ§%ﬁﬁﬂIy

ed. re,..4 . e it f e = Vel ck
B T GAT st BB REESSE Ll Pt AR f 1o e

exanpkeviek 8CHak8gis@R dal:2408) sk d8ta stream and
spatio-tenporal region of an object in a noving 25

pi ct ur eebgcHemerhbadusand saeoBdmdalaithoengraspke,
obj ect-id) which specifies whether or not objects in
t he effindeptituseatreapeecti val ybdesigpat adihy bea data.
10 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.

15 It is a further object of the present invention to

provide a data structure of a meta data stream having
a reduced data size.
A data structure of a meta data stream according

te one aspect of the present invention includes at

20 least two access units which are data units capable of
being independently processed. Here, the access unit
(for example, Vclick AU in FIGS. 4, 77 and 78) has
first data (for example, object region data 400) where
a spatio-temporal region ofran object in a moving

25 picture is described, and second data {(for example,
object id) which specifies whether or not objects in

the moving picture respectively designated by the
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5 object region data in at |east two different access

units are semantically identical. The access unit may

i nclude data (for exanple, 402, B01/B02, C01/02) which

specifies a lifetime (or an active tine) as

information 5 on the lifetine defined for the tine

axis of the noving picture. In this manner, the

second data (abject id) which specifies the

semantically identical objects is described in each

access unit so as not to display 10 access units

havi mdptadve saave cabjdsdta 1D iat tlka steamweh dirfefaders isrcess

searching. The access unit may further have third data

(f or vrean@te seBjeetti suldivd)idatiitdieadpeciThicesomlestshenit may

or not the object region data in at |east two access

uni t SPFYAE @ttd oif athe *adimd sscéfe /i RO B0RoviCRd /02) which
obj.ects .in the noving picture

pi cture vifen bj g o .
r espEEIVEYSdEsitgriatede byl RE Gl fedicon ddatafrgmation
t |east twq, it ical Ly .identical. .

T RS REnROE C bt 368 (it REe SdBecrHBEd ola0he oving

t her gj;n.anobj ect -i d which specifies the semantically
i dentical objects anong the plurality of access units

and an object-rsubind W.ch sReGfde% hat e(%%t} R %?t)t ghich

region data is the data on the sane scene so as mo
di splapcageess thei seriaviiRg 11ke i sape iehieehkdtandst he

25 sane object_subid in the search results in

sear despgibeBuithenacht beressaynbhe prepar adtf aot Ridptay

(for exanple, a continue flag) which .indicates

whet Becess units having the same abject ID in the search
results in searching. |

The access unit may further have third data (for
example, object subid) which specifiés whether or not
the object region data in at least two access units
is data on the same scene in the moving picture when
objects in the moving picture resﬁectively designated
by the object region data in at least two access units
are semantically identical.

In fhis manner, each access unit has described
therein an object id which specifies the semantically
identical objects among the plurality of access units
and an object subid which specifies that each object
region data is the data on the same scene so as not to
display access units having the same object id and the
same object_subid in the search results in searching.

Further, there may be prepared forth data (for

example, a continue flag) which indicates whether or
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6 not object regions described in the previous and

next access units having the sanme object id are
tenporally continuous to nake a determ nation of a

m ssing access unit or to performan interpolation
processing for 5 an object region. Furthernore, text

data is desirably conpressed appropriately to be

stored in an access unit, and if this case, the

access unit includes data which indicates whether the
text data is conpressed or 10 non-conpressed.
Accortdithgrl e tther ¢y eventded svethiddnin titee gbjescitousd arids next
used to omt djsplay of access units having the same

obj eGACGRES s tthathateyg sile |sams elrigrt dslilaze dramprorily
di spl ayed, unlike when a keyword search is perforned,

15 t r%iylbwuf% 15¢ 3kRy & HE SRR T f chj@singhafcess

|tthe| g% ;?rb%a?pgerg$e o%ﬁect subi rjgmllj\%ed to%et h(reg

in diff S search results A flag which
|nd|cate§§&%é?her of9not the object 20 regions

descri bed E‘J‘ré}haern%leé“ Oéééc@n{jatrhe)&t acﬁicsl%.sftsakﬂ tccbm ressed

havi ng the same obj ect are tenporally co t i Tuot

can B rsrad 41 1GORY Wd Rl NG 3GCeRT N tSrit, and

Conpressi on of the text data makes it possible to

redude thd sdatasesi z@e0faddee Teia tdatna] deey @Rt a2%hich
enhancing efficiency of transm ssion/recording. Brief

Descrinptiicarteaf whreendengs hlel Gext idata MiseWoh@ressed or
expl aini ng a di splay exanpl e
non-compressed.

According to the present invention, the object id
is used to omif display of access units having the same
object_id, so that many similar search results aré not
displayed, unlike when a keyword search is performed,
thereby facilitating the search for an object.
| When the object i1d and the cbject subid are used
together, it is possible to display only objects which
appear in different scenes as search results.

A flag which indicates whether or not the object
regions described in the previous and next access units
having the same object id are temporally continuous can
be used to cope with missing access units.

Compression of the text data makes it possible to
reduce the data size of the meta data, thereby
enhancing efficiency of transmission/recording.

Brief Description of Drawings

FIG. 1 is a view for explaining a display example
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7 of hypernedi a 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 the relationship between an
obj ect region and object region data according to an
enbodi ment of the present inventVon; 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-
enmbodd hemypefmedies prasamdingventarorembdd i@erkt icsf &hd ewesent
for explaining a method of formng a Vclick stream
accordhvjptieeran enbodi nent of the present invention;
15 FIG 6 is a view for_ explaining an exanple of the

-confi guratiba of B Ihkrchctiagrambiwowiotbrall myample of

an enhodi nent of the esent invention;,  FIG 7 is a

vi ew T8 BEAMTIGY & Sk ahp R TIRE vt itgursay isgpaskiment
atr 1,8Si on packet according to 20 an enbodi nent

of t‘E]geksprgrheeséan]ies’lp ent'1'o ,Q“Iﬂ 8 is a view for

expl ai ni ng-gnotheyr, %%&_p&r é)!belaci %gh%t iroerlgf%fjtc%leship

transm ssi on packet according to an € i ment

Pr es e Jdentd b3 dhCrediich %n@%rbtr? eg:%r | @ig%% an

exanpl e of 25 comiuni cati‘ons betwee server an
cli erfcReEENd M 9 AbRARRHIRH O theRneSeMlention;

invention; FIG 10 is a chart for explaining another

exanple FIG. 4 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. 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
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8 of communi 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 acc®rding 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 Vclatkaooesiscamidnd Aldtwanordisigiar an eeditnecording
of the present invention; FIG 14 is a table for

expl dihiary e ekiargpite of thdateredeertentrsreoft imnyeader of
the Vclick access unit (AU) according to an

enmbodi mentF - the bt eseitbis foweandloiniFigGGan Sxagule of
tabl e for explaining an_exanple of data elenents of a
ti me Ganpiomate v iR ddcds Stigam aCaIrdadotd B

to an _enbodi nent of the present, invention; 20 FIG 16
i's aelrrgaé:]dg.n}eg& é%ggl%%i § S texXAVEE 1677 data el ement s
of atinme ip of the \click access unit (A

accor di ng Ef%&gﬂzz Elg | n%anqeoffcci%eexéﬁ&lwg i%?ﬁ‘t(‘ii"g)rjr;e of
Fl G ghtd $12redldls® Jr0h RN AL §XaTRLE @l o a00
data el enents of object attribute T nformtion

accon@idagdiheg &k embedijRningl e tareea%@fsemvgﬁ%%aom
FIG 18 is a table for explaining an exanple o

FIG. 13 is a table for explaining an example of
data elements of a Vclick access unit (AU) according to
an empbodiment of the present invention;

FIG. 14 is a table for explaining an example of
data elements of a header of the Veclick 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 tabkle 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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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 attri bute 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 objectd 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 togretsowrf atiijrddiutees tofilart eohjreeirmaadesr Gica® Add N to
enbodi ment of the present invention, FIG 22 is a

t abl erf gmbexdalrsinti mf drheexamslemtofi nvebattd oel;enent s of a

bl i nki ng rgg}on attribute of an object according to an
enbodi mnentF ¢ the it esdmble Famesmrliadming Gn 2Xxample of
tabl e for explaining an exanple of data elenments of a
msaid@t@e@%&?‘eé’tttsri % Teea i tdpjibete adcandioky ecsd an
enbodinen%.of the present .invention; FIG 24 is a ,

t abl & FEF XS di%nitlly SHPORAINNTe Ot theo PEESETEl emdRngions
of a paint gi attrihyte an _ohj.ect. according.to
an embodi rlr?lellrr1cle 5 tl%’e aprté%)elrﬁ Orfoﬁvéaﬁﬁki&‘}fuﬁgeanzﬁﬁag%&e of
tabl g far gxpl-aivni ng an exammle ot ;data ?Eegﬁn%%'%Et
text information data of an object” according to an
embodic-rertiial Eﬁea%r%%%%Hih%ﬁ%nbfo@hezgrggghtzgnbén@ion;
tabl e for explaining an exanple of data elenents of a
text attrirre.e 2qf ian 20kj-@Qk RGCALPIAGNLEBAG@ARN example of

enbodi nent of the present invention;
datae elements of a contour attribute of an ocbject
according to an embodiment of the present invention;

FIG. 22 1s 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 exXxplaining an example of

data elements of a text attribute of an object

according to an embodiment of the present invention;
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10 FIG 27 is a table for explaining an exanpl e 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 291lics a table for

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

an enbodi nEnt. of7the presed fonmverpliHmidd Gn Hkdrple of
tabl e for explaining an exanple of data el enents of

an erdatp oflenarebg of imkieng atitghiloghe: elff eaft anttofijedte of
according to an enbodi nent of the present invention;

FI G 831 G &eh ageofdimaexys aimianpahinsenpfe tdfe pdatsent
el enents of a text scroll effect attribute of an

obj ed&ddGrHi’ng to an enbodi ment of the present 20

i nventi on; G.32 is a table for explaining an

exanpl e ofFf%‘at%\ Sttt 04 &GP IcdHgke Wrgtder example

attrihut f ject. accardin .an e di,nent  of
The SResEit STRTEMNIORT 25 HrG 99Md R e Hore oF
expl aini ot .anpl f ta.el t f tex
kar aol?e Oggfegﬁ:t agﬁ:{orﬁalt@; t(;%f a%ar?g%t?j ég}e%ggc%gf &?lr?g%trg%aent
enmbodinRRat- 10f, ;t he present

FIG. 29 is a tablé 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 exampie 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 fext karacke effect attribute of

an object according to an embodiment of the present
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11 invention; FIG 34 is a table for explaining an
exanpl e of data elenents of a layer 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 elenments of an entry of a layer

attribute of an object according to an enbodi nent of

the present invention; FIG 361lls 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 eriyotimeimnof the present invention; FIG 37 is a

fl omchart showi ng a normal playback start processing
sequence (WWHen if‘glji%l@ dealal ¢ sfat oyl airsina an seraml)e of
accordi ng to an enbodi nent of the present invention;

FI G 984 clengrgicid @ Joifiih G taridinge wdr d@l obJect
LA o SRR o RSt tien:
Shovi g 8 1S 1 ey bacl T ot G iapp e of
Lo ek cheniated, 1% O ot B dafeto k3888 o,
I's azfl oMshait SheWdNe @ tARIOBRCERSR N tPLRY RACK pstatht

processi ng sequence (when Vclick data is stored in
the semrer)icagcording to an enbodi nent of the

FIG. 36 1s a table for explaining an example of
data elements of object region data of a Vclick access
unit (AU) according to an embodiment of the present
invention;

FIG. 37 is a flowchart showing a normél 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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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 showi ng a normal playback

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

Vel i ckeshard iiswestiorew in the client) according to an
enbodi ment_of the present invention; FIG 44 is a

fl onchart SHowihl ¥° fa | #pvehp1s Fpetiatd enadthatheandom
client according to an enbodi nent of the present

i nveISitS AIEGYRATS SR T REARETS It e Sfoviivigan
acce .pQi nt_.search sequence in a Vclick stre usi ng
Ve R, et N AR or Ui W (6 i T PO OB o0
the e todi%l%njtnvo%mtih%n; ljfels%n 4§Lnivsén ifoanMhart

(part 2) show ng an access poi nt "Search Séquence in a

Velick strgegm usi ng g \@ﬂéﬂﬁaraccmitrﬁblae n%%%%gdgl%!%)ack

to an embodi ment of the present invention;
| S astia@W oo cRlidNIRA RN RXANMPIS YWMI8L® BaRa is stored

Vclick-AU effective tinme interval and active period
do ndh BBicAheatqoLdideg die@t cerpodimmerdt nehtt BE the present
invention;

FIG., 43 is a flowchart showing a random access
playback start processing sequence (when Veclick data is
stored in the client) according to an embodiment of the
Vpresent 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 Vclick stream using a Velick
access table according to an embddiment of the present
invention;

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

FIG. 47 is a view for explaining an example
wherein a Vclick AU effectivg time interval and active

period do not match according to an embodiment of the




10

15

20

25

13 present invention;, FIG 48 is a view for expl aining

an exanple of the data structure of NULL AU accordi ng

to an enbodi rent of the present invention; 5 FIG 49

is a view for explaining an exanple of the

rel ati onship between the Vclick AU effective tine

interval and active period using NULL AU according to

an enbodi nent of the present inuéntion; FIG 50 is a
flomchart for explaining an exanple 10 (part 1) of

the processing sequence of a nmeta data manager when

NUL L oAld sscooridiventtiomgn enbodi nent of the present
invention is used; FIG 51 is a flowhart for

expl ai ni ngldh et @ (ipar tf ) eofpltdheniprpeessixagple of the
sequence of a neta data 15 manager when NULL AU

accoritify stte Ut itbodfi ABRIL 8 acdveyplegent iamvembioghiment of
is used; FIG 52 is a flowhart for explaining an

exanpt® PEESN BB HEYSr ocessi ng sequence of a neta

data man en NULL AU accordi to an enbodi nent

of the 2 ‘esent™ S v etSort At FLeR1RNg g3 sxample of

Viewf%%rr%égfﬁdyg%%zm%é%ﬁ%g%l h%gV%E%gﬁié@ﬂ%&%%%ﬁﬁ%g?%ime

enhanced vi d€éo "di SC accor di

t he Eh@%@@%li%%%n%EQQﬁeF5§E§%§h3§&? vigewrf ar according to

expl ai ni ng an exanpl e o : ectory structure
in the @ﬁﬁ@@ﬁﬁ@n@V@fV%@%opr%%nt;QEQQEQHBQétO an

enbodi nent of the present invention; FIG 55 is a view
for expl ainTigng 5an iexanF1ewd@aikt: 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 sequence 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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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 nent of the present invention; FIG 57 is a view

for explaining an exanple (part 3) of the structure

of Vclick information accordinglt4o an enbodi ment of

the present invention; FIG 58 is a view for

expl aining a configuration 10 exanple of Vclick

i nf orlnatd Ot e cordiaigited @ Veelmaadi imefdrmoft itdke goreeseritng to
invention; FIG 59 is a view for explaining
descrEmtddrrdigeniplaf thef prederk iinfwemstdnon accor di ng

to an enbodi nent of the present invention; 15 FIG 60

is a viewFHf expled i riglareskay iR ireenpire exasfole (part
Vel i %15 r}%or mat i on accor di nq] to an  enbodi ment of the
presént 9 \F&ﬁ igrFugiEe of Ve ld ok dnfgmagisraigscrgding to
descri pti exa of Vclick information according

to afn’ fﬁn rﬁrﬁef g:fhet t?&eﬁ’leégeﬁf“ﬁeﬁ\?éﬁﬂ on; FIG 62

is a vi eWEfﬁ axpl aj q,stcrﬂ |ot al,{%é?ﬁnpﬁ?&ﬁtex&?“fptlﬁe (part

Vel ick informatl on accor

present Jgvent 's%'lvuc'%lu@e @% IV%\}% c\ﬂ ?L\P(ff ?Ena@i%!na 8%ding to

description 25 exanple I'Tck or mat

accopgi @@bb@ll@{éntemo@'h@epre%fentth%n%ﬁ%ggh ;i nvention;
FIG 64 is a view for explaining description

FIG. 58 is 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 1s a view for explaining description
example 2 of Vclick information according to an
embodiment of the present invention;

FIG. 6l is a view for explaining description
examplie 3 of Vclick information according to an
embodiment of the present invention;

FIG. 62 is é 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 Velick information according to an
embodiment of the present invention;

FIG. 64 is a view for explaining description
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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 nent of tifte present invention;
FIG 67 is a view for explaining an exanple 10 wherein
an English audio Vclick streamis selected by Vclick

i nf orevedmwie at cof di epidlo anf emeodiorerdcaafrdingy tar esent
invention; FIG 68 is a view for explaining an exanpl e
wher egnibed Jegraneste tHhalipraadnttkistargamri;s sel ect ed by
15 Vclick information according to an enbodi ment of
the preseéntGintents oh; VG Ie9 ¢xplainigw fdgscription

expl ai ni ng an ex le wherein an English caption

Vel | %%F%e%ﬂ% i%fagg?t]é&]%d“lﬁprwli%k GGG &9 an
according,to an emhqdi nent_ of the 2Q present

i nvenetnllboog%mﬁ% Ofgbtl € PVAKHT VSIS ng an exanpl e
wherein a Japa : t.j.an. Velic treamis selected
by Vclick inf gb‘fGrgra slcgdﬁ ‘}alcgc}“’or%fngé%p@a&r{llenr%oad}o 0 of

the RrESelr JNVENH:Qmhp12° 2 Gc1bli a]ngo%irr%\gi{ogﬁi according

expl ai ni ng an exanple erein an angl e .
stream ian RIRLAE Y MCIHHEK prddfomtianaceording to

an enbodi ment of the present

FIG. 67 is a view for explaining an example
wherein an English audio Vclick 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

Velick information acceording 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 Veclick

information according to an embodiment of the present
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16 invention; FIG 72 is a view for explaining an

exanpl e 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 filde present invention;

10 FIG 74 is a view for explaining an exanpl e,

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

Vel i ckavstrrteam;i s sel ected by Velick information

according to an enbodi rent of the present invention;

FIG 75 i 18 viBv fora exighvai i mgsan sexeing enl xsrgrle n

a 4 : 3 (aspect ratio) pan scan display Vclick stream

i s selhedrdd B we1d1ek 4 Miariedt istrreaec drsdised ecdedaky Velick
enbodi nent of the present invention; FIG 76 is a view
for éﬂﬁoaﬁnﬁitﬁﬁna AN tanpite embrdiysainmedi #he present
accor.di ng.t.o_an enbodi ment of the present 20

i nverti’eht? 77 is a view for explaining an exanpl e

of the date strualye alc, A 30eess Unit of obleqt

neta data "according to an e of % K& present

| NVeRhic@Ry nFlGy 678 s @ sge%‘ﬁ’ fa% ;e4PkahRiRg so?eggﬁa'ﬂgl €

of the 25 data s.tructur of an access unit ect
Net asdakatedCeOr g ko ik erhedioneat-ef diRg Ruesant

invention; FIG 79 is a view for explaining an exanpl e
of tk&bodiment of the present invention;

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 1is a view for explaining an example
wherein a 4 : 3 (aspect ratio) pan scan display Vclick
stream is selected by Vclick 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 object 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




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

di spl ay 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 ad@ess unit according

to one enbodi rent of the invention; FIG 82 is a flow
chart for explaining a flow of 10. a processing of

sear clitty stheidoliclofaccedsrainidn cftceondilngd earess unit
enbodi nent _of the invention;, FIG 83 is an explanatory
Vi ew aSTFCr ditsh| ey areaaisidingints ey dihea emndstentofinvemtion;
Vclick access unit, according to one enbodi nent of the

i nvent i on;F4% A& 1841 L3P ¥mE dhartigwro e Hisilay a

o gl BSOSl Mg ) gl
nmbodj t..of th [ tiagn: FIG [ .

crood R s S SRR 5 Ehel2ofPacionone
B e SR WP

Vi eWe@fand 1datF St G re@h13 _\6@ gl GEX WRickss unit
header of the Vclick access wunit according to one

enbodicaritdiely the dntvefdodined? BiEGth7 ihyeathilbaw
chart for explaining a flow of the processing of
det er mi ni MF@RNAB2 niterpdlati rarhe for $@ividniccle flow of
access unit according to one enbodi nent
a processing of searching the Vclick access unit
according to one embodiment of the invention;
FIG. 83 is an explanatory view of a display
example of search results of the Velick 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 Veclick 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 Veclick access unit according to one embodiment
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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 accordinggo one enbodi ment of
the invention; and 10 FIG 90 is an explanatory view
of a data structure of text information of the Vclick
accessf whd iabjecii@f; the Vclick access unit
according to one enbodi nent of the invention. Best
Mode for GarGyi®dy Cutarn hexpwveantdon vildy AT emtxbiammstdructure

of the present invention will be described
her eidfafa erang tat reflartence t2o tdiel clacowesanyiig: object of
drawi ngs. (-Overview of Application) FIG | is a

di spl@ie Skaiptie asfcans appiti Gmanfiz (rowingg epibedient of
hype%gde%Z i npl enment ed by using object neta data
accordihd 't hé®present invention together with a

MoV i th - 1n FIG, | f
arer 8l " 100 Hor £ NG A & 51 iack SR d ot ure

on Bt AENSS on Bt And 11T ASERPLE Soject

whi ch i s playe e noving pictureé

W ndow it$ o &carided 0.2 4 Q¢al: %%@oQ%fggcﬁgr%ned@h%odiment
recordi ng medi um Reference nuneral enotes a
of the invention; and
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 obiject
meta data according to the present invention together
with a moving picture on the screen. 1In FIG. 1l(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 lecal moving picture

data recording medium. Reference numeral 102 denotes a
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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 1(b), docunent
(information associated wth the clicked object) 103

on a local disc and/or a networko s displayed. In

addition, a function of junping to another scene of

the noving picture, a function of playing back

anot hevginmovia i cthyect idlest Hppefrundid aheomeshangigigture.
a playback node, and the |i ke can be executed. Data

of rdficon the wfen e oy 6dte rastsicomuwdatcar dintca tdld emtgion of
upon designation of this region by, e.g., clicking or

the I5h& ° %cﬂr?d:tt ed iSed s1d e hvef erided iod ikiag 2 mouse

obj ect neta data of Vclick data together The obj ect
matacfD %i%ﬁ?d&f F&N AV iSRG CUSiest-ur or

data recor.din tic d s¢, hard dis
sentcoﬁdﬁgtdrqﬁgﬁgkg Vk qqqﬁsﬁttddééﬁéﬁ%ﬁ%ﬂ? associated
movi n thp%%%u %l%%%& éE% q SE%%:dC:Pg t%@%é?%ﬁ or

t he hetwor K and may nt to
net wgr t IS apply I.oNn
desggiﬁgdwﬁgw dgtgég 9%1§%gaft2r8d€%$g€gﬁ] 55F?%#Fé.°f

2 i sjanpahemell enbltdek diRYANShOW RYvids bﬁ%ture, a
arrangenent of a stream ng apparatus (network

conpdtinklte ofli 8¢ pllayehly #eeq dndghk® ABveRBOGHBNLeOfile,
the present invention. The functions of respective
a function of changing a playback mode, and the like
can be executed.
Data of region 102 of the object, action data of
a client upon designation of this region by, e.g.,
clicking or the like, and the like will be referred
to as object meta data or Vclick 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
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20 buil ding conponents will 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. Referemce nunerals 204 to
206 denote devices included in the noving picture

pl ayback engine; 10 207, 209 to 212, and 214 to 218,
devi desl lidicigidsmpanentte Wdll de elrgiorebeaan®hadl andng
220, devices included in the server. Cient 200 can
pl ay l&ck 2wovi ng picture data, and can display a
docunent described in a marku | anguage (e.g., HTM
or the |i&STeigneh mmembraly ideriated st dedinge 230., a
Al so, client 200 can display a docunent (e.g.,

on t FELTERiored Wren metie Tk 44edcicaredalist ﬁhr%@ueﬁréfer and
gloit ur eled%t fgdore,Ch Zlé)&ed [ er}:tétséooybg(&%tgg&)ed in s%rl\ég ack
this d 2 Vi |cture ta [ |sc
deV|cgE%§5 %Eﬁ%vgﬁﬁﬂgﬁi éﬂg% %%3p 5ca 2I|ényser
200 !h%e&%%%ﬁ!@4%21néﬂ%or§59%%%§eE0 %Bre%%%SB f%o eyice

client 200. dient process e recerved e

dat amianageRcRnoni sMawictlndrl ayhack 16f > 4"%' Bg 6P 'd%h%ftg
to inmplenent additional 25 functions of hyper nedi a an

the Hekecesotiadlhaled "isyReRr ebiviali 9ActugeN@l ahbitkedngine;

to a physically perfect match of tim ngs but Sone

tim@ag7er RO it® 212, and 214 to 218, devices included in
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
do;ument (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 M1l 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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21 allowed). Moving picture playback engine 203 is

used to play back noving picture data stored in disc

devi ce 230, and has devices 204, 20.5, and 206.

Ref erence nuneral 231 5 denotes a noving picture data
recordi ng medium (nore specifically, a DVD, video CD

vi deo tape, hard disc, sem conductor nenory, or the

like). Muwving picture data recaddi ng nedi um 231

records digital and/or anal og noving picture data.

Meta data associated with noving 10 picture data may

be reddradedi)on novi ng picture data recordi ng nmedi um

231 together with the noving picture data. Reference

nuner al 20®derbtEsstarma lsyhEiakt wreyingd /Fadls used to play
controller, which can control playback of

vi dedP&dMEveds plictyre data DEonedmimodiisg gestigee 286, and
dat a rec?{dLng medi um 231 in accordance with a

"contP§ Cediighal “dut BER/f PER i28%er f REE SRERGReRUPET 2df 231

Vel i ck ngi ne 202. Mor.e specifically, vin i,cture
playgfgf%e%oﬁtpaﬁlgﬁ fd§t8%ﬁ 3&?ﬁuﬁeéOI53P§g%P%l§WgﬁQPre
i ndi [ . e _pl a t at.us of. .

vi de%?’%ﬁ?&éﬁb% & oA s "nf&°t 58BChaRGrer dtse:
207 isRACERHIARES Wkl rd," 6QNtHQl 'iiké')gnaho%hghp&éture
generat ed upon generati on of an arbitrary event

(e. gdata werbreéahly @edtukl @31UMRB288d4igRt81USRA/or analiog
instruction) frominterface handler 207 in 25 a noving

pi ct moeipbaphackrevdataln Mbics @ase Gakodiatkll R¥th moving

simul taneously with output of the trigger signal or

an apprtpreatietti meygbbefrererdedabhemotrhaty piotogy, data
recording medium 231 together with the moving picture
data. Reference numeral 205 denotes a moving picture
playback contrdller, 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 Veclick
engine 202.

More specifically, moving picture playback
controller 205 can output a "trigger" signal indicating
the playback status of Video/audio/sub—picture data Dl
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. 1In this case (at a

timing simultaneously with output of the trigger signal

Or an appropriate timing before or after that timing),
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22 nmovi ng picture playback controller 205 can out put

.a "status" signal indicating property information

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

| anguage, pl ayback operation, playback position,

various kinds of 5 time information, disc contents,

and the like set in the player) to interface handler

207. By exchanging these signakg, a noving picture

read process can be started or stopped, and access to

a desired location in noving picture data can be

made mob( ndV pdecoder AG6 ek adotietiler obsdecadiongput
video data, audio data, and sub-picture data recorded

on nevi'mg apivcturse aihatla imedaradiimgy mperdipemt23infamtat ion

out putting decoded video data (m xed data of the

af or difeit-i-0Réd a¥iddeo lang uads pissioriod chatrg) capd iandilenguage,
15 data. Myving picture playback engi ne 203 can have

the SARYPRGFcOPSAStdOTvhedaYbrRCK Brajhacr  eNgraeusf kgnds of
normal, DVD vi deo pl ayer, which i s manufactured_on the

basi $10F R ERRLE Ry BNBVIceBE 8t sndard. thRal ke, set in
| 200_in.FIG_ 2 lay.b i dat.a, io .
S0 aars. PaaytEle o ARt B AURRES AP oor Ay sERBARMTLNG
t i | i

o oy G eEg, e ohl e A X CR NS pB% B BV GESE: g be

di scgthdiaes 0¢0BRbYLRE, Wahl Bhecsanygnt aaéhrggﬁléigg%%n in

[
standard) (to assure playback conpatibility w
exi shbRdnBVPisehirwauata ktaherkaggqhandl er 207 makes

interface control anong nodul es such as novi ng

pi cture phayhkaclkderglo®& has a function of decoding video
data, audio data, and sub-picture data recorded
on moving picture data recording medium 231, and
outputting decoded video dataz (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 videc 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 software} .,

Interface handler 207 makes interface control

among modules such as moving picture playback engine
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23 203, disc device manager 213, network manager 208,
nmet a data manager 210, buffer manager 211, script
interpreter 212, media decoder 216 (including neta
dat a decoder 217), |ayout manager 215, AV renderer
218, and 5 the like. Al so, interface handler 207

receives an input event by a user operation

(operation to an input device gach as a nouse, touch
panel , keyboard, or the like) and transmts an event

to an appropriate nodul e. Interface handl er 207 has an
acces® ¥,ahlies pateseirce Maridigdr Pasescawidld elan2eees208,
table (to be described later), an information file

par s@re tiehata tpamses ge VA Iidck bufiffeor maniagre if i22€ , (tsohiet
described later), a property buffer that records

pr opéfthp ifedratatd ioh mathge dlaspdere 26 | (Glocdngiing, mgta data
system cl ock of the Vclick engine, 15 a noving

pi ct HEEHEdC I 1dd ra 1@y toMamadieny 23icet Bve regidedier2@48, and
inth vi.ng pi.gture playback engine, the like.

Net vore ri&ger B %&%dﬂﬁra?% Fefgivegs an
docu ( .. Still picture data,  audi 20 .

dat o TRYE EHETIE Y Gnics TBurPEr 06y (GOERE SAe Pk a1 LoDt
and g¢entral s.the aperat] 0 e co i uni t

222. “When nefﬁ%ﬁﬁghghg%g%%ZO%OPgéeggg%lé %%ﬁ%ég?ﬁénﬁk the

di scennegt ipQ E&%%%ﬁﬁ%@o%nt%&Eﬁ%”kbh%nn%bﬁgﬁgrﬁﬁ?g‘module.
interface handl er 207 that has received a user 25

oper at i on 19t ea fe@Uesinf1amoTet d daka FRRRE.r t34l0e phltrser
swi t ches connecti on/ di sconnection of |nternet
connebkicopatsets 22¥.cllijptn aestkabl tabileg (eenpectiegBribed
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 engire, a system clock of the Vclick engine,
a hoving 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 wvia the network,
and controls the operation of Internet connection unit
222. When network manager 208 receives a connection/
disconnection instruction to/from the network from
interface handier 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
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24 between 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 (OKz4error, etc.), and the
like. Also, status information of the client may be
exchanged. On the other hand, data to be transmtted

10 f rghvdsel servear 29 It lence | lirgetrnienc lasdm emedioa datia 222 via
(object nmeta data) and status information (OK, error,

et c. thE Setderloe Nienmgdr MBI deas 20 & wxcthaggesf control data
acquir- ing a docunent (e.g., HTM.), still picture

dat a 2gLdES iP5 dtda, (R ath@atiskdladlo buffer 209, and

a function, of transmitting video/audi o/ sub-picture
data DI t mi%%%%ﬁé%ﬁ%mné@wtzéﬁo fiosgerver
devi ¢4 all3 c executes a data transm ssion

[

processnﬁﬁéggéor ance “wi'th °Pah rﬁ@?ﬁ&&ri&ﬁsﬁﬁ8ﬁ1ﬁ%936
dat a , FRNAYE" %&Qﬁ.z%aﬁgfﬂ%%gég% E%q%oﬁgkkg%f§%g%%§ﬁsion

media data M whic i'S sen romserver e

net wekkukyita %@%tu%eHWQB%mg%@%QegbK,N%%EBQ,DE%E95? and the
data recording nmedium 231 records nedia data M 'in

soneleases. AlRosUeRatase infoRAad 18al rMhkS c3iBhednhY be
buffer 209 via the disc 25 device manager. Note that

medi axdhbagiedc| udes t¥el bekerdatad(obpeat theba dabapmidted

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

pi ct Gremdate, samdetrhéol the client include media data
(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 Vclick

data (object meta data), a document (e.g., HTML}, and

still picture data, moving picture data, and the like
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25 attached to the docunent. \When nedia data M2 is
recorded on noving picture data recording nedium 231,
it may 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 D1. This is for the follow ng reason: since
nmedi a data M2 and vi deo/ audi o/ 2%ub-picture data D1
have different data recording |ocations on noving

pi cture data recording nedium 231, 10 if normal

pl ayladiedbsdrade thee dicgangeak or the |ike occurs and
seanl ess pl ayback cannot be guaranteed. The above
process catheavaietisuchipr M em rAscdeket idredhcatione picture
when nedi a data ML downl oaded from server 201 is

st or & fign NeEOrEY nZDgess Uh 27ddi d t1Badabe MBadecutdédomn

on nDV|3%Sp|cture data recording. medium 231,
vi de8rP4 Pé&ﬁ“ﬁEb (ﬁ%ﬁ?qglngn@eﬁé&maz3éaﬁédc§ﬁ0§§d in

Si mu t eou; read out and ed b% Not e that the
st or &yé ‘€Apadit oﬁdB’&FIF& ¥ £o Phfi PEATETRAL Pilayback

th t f ) t b
stgrgg ?ﬁabu?ﬁgdlgggh |IWPFed aESrBGhls&EESSg%nfog the
Unne%%ii@hxngagéag%% b% ﬁrgsﬁgdﬁgdﬁgtghg%oggatQ?deo/audlo/

(buffer control) at a nmanager

buf f euprBR2EEK Za&t Nbﬁahg@éadﬁﬁﬁ 2
dat a stg?ed |ne 25 Suffer 209, angggﬁgnggggggﬁgggdgﬁ%a

havi lgcatieasr eapeoding bu&Eu$baaBtbOrﬂeeka1H?Cﬁéﬁium 231,
216 upon reception of an appropriate timng novi ng
pi ctufenormal playback is made, a disc seek or the like
 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 M1l or
M2 that can be stored in buffer 209 is limited. For

.this reason, unnecessary data may be erased under the
contrel (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
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26 cl ock"” signal) synchronized wth 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 nedi a

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

acquicdiodkon sriemueast shorcha cidsiegnatied pilagbbek Bt WORbving
manager 208 or disc device nmanager 213 via interface
handlPect2g?. fiNemwdrk erdrageha2@8 ear 2di7sc  devi ce

manager 213 | oads neta data for the designated size

ont o buf f &heroane tegn fagen dr vi neetea cbartrs seogaiisiot itdmel 5
conpl eti on response to neta data nmanager 210 via

i nt eFfFEEE ASndCsr PIGPENBUf e Pk REgEP Y211t nBRgge80dabs
a.docunent (e.g., HIM), still picture, data and
&Dvi%ﬁaﬁﬁgﬁﬁggddﬁPamegﬁﬁeHGQQd?a gﬁg'dogﬁﬁéngﬁténﬁapﬁger
like t t ata stored_in buff 209

and éégdggég%gagt%grﬁPégngaégtEOEaFaS§58r8£ ?hebﬁfFérdata
209 barpaEseronlfuid Ml degoder 218:UP00y <i,e rrom
reception of an appropriate timng ("noving ch%ure

cl ockérskgnab) synehsenhzedcwi bho Bhaybackeal 2080Vi Ag 4
picture frominterface handl er 25 207. Buffer manager

211 paycdeébelepdataskhahebacanes mdnpgeessanyikEQBL a meta

buf fer 209. Parser 214 parses a docunent witten in a

mar kdpta acquisition request for a designated size to
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 acguisition
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 daia
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
deco@er 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




27 | anguage (e.g., HTM.), and sends a script to script
interpreter 212 and information associated with a

| ayout to |ayout manager 215. Script interpreter 212
interprets and executes 5 a script input from parser
214. Upon executing the script, information of an
event and property input frominterface handl er 207
can be used. Wen an object in @7noving picture is
designated by the user, a script is input fromneta
data decoder 217 to script 10 interpreter 212. AV

r endereevgu2b@® hias. . f TGN 20fd Geridsold istGipt to script
vi deo/ audi o/ t ext out puts. Mre specifically, AV

r endéingre 1@ teontaldl ssnce.igyfo rirfae: 1wind ee/stoexta téids pliay a
positions and display sizes (often also including the
15 dilgpioayk ttioniley carid méingygleay 2tliSne t oget her with t hen)
and the level of audio (often also including the

out put t TP aid Rt e fd & dgeai@ratist RNt exegutes
accordance w.th a y ayout control" signal output from
|ayoﬁt50ﬁ&ﬁ§géppff5,I&ﬁupé%@€6t§34pix& Qo RFEFSItdRIot e

o £oF LPaAAP B CERE Ty e oot °) SABY PEobe APERTAyeara.

noni a or the type

The f%b%eQEQEQE%E%e%%n%ﬁ%QubﬁTtgageb%oﬂgggtleghgﬁgan object

those from noving picture playback engine 20

nedi an, degedehg2Lf okt her AREegnAVHeRde L 218 -hag script
25 a function of controlling mxing or switching of

vi deakatidpatdat-an hrdh Heem EBMLRErPRELUES BLayBack
engi ne 203 and vi deo/ audi o/text data input fromthe
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 alsc 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
énd/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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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 "layout control"™ signal 5

i ncludes information associated with the sizes and
positions of noving picture/still picture/text data to
be output (often al so includingzsnformati on associ at ed
with the display tinmes such as display start/end
timngs and duration), and is used to designate AV 10
renderesti® ke airr i |ayoutdarsed wigdisspl"ay dattdut control™
Layout manager 215 checks input information such as
user 'sstaftdlelduigpwy fdwen lirkeerifigme HarghhamtZér¥.ace
handl er 207 to determ ne a designated object, and

i nstructs YA ddia o der> Pt RY: Bét r'actyart awmitarel”
15 connanquuch as di splay of associated informtion

whi cF 9@ 9 el Gidansd ddd gndihed "dBventt, cprgrol” signal

extracted . act. co nd is sent to and executed by
sor i priC IS ArEar B iP (Asor REECHeR 1616 A Ag

e 995008 b0 RSaTT RS B o <o

picté}e/text dat a. eco

i”ag%eﬂ%h&;ﬁ&?(QH%%%”Eﬁg%ginE?%@g E@g&g§QQ§En2£gsgg&ated

AV renderer 218. These data e de are deco

i n aggendanee Msyla@n_tih{é%t It QR ofi s31aedikdrt /end
control™ signal frominterface 25 handler "207 and I n

synchiening® \enldh o ratiiin)g” asiagnal usktomul akerhagee av
handl er 207. Reference nuneral 219 denotes a neta data
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
linterpreter 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® signél from interface
handler 207 and in synchronism with a "timing" signal
from interface handler 207.

Reference numeral 219 denotes a meta data




29 recordi ng nedi um of the server such as a hard disc,
sem conduct or nenory, nagnetic tape, or the |ike,

which records neta data to be transmtted to client
200. This neta data is associated with noving picture

5 data recorded on noving picture data recording

medi um 231. This neta data includes object neta data
to be described |ater. Referen@® nuneral 220 denotes

a network manager of the server, which exchanges data
with client 200 via network 221. 10 (EDVD Dat a

St r uctawrcerciiny Infe@ ikind e)f HHG sh3reshemsnam sexamplrel efisc,
the data structure when an enhanced DVD video disc is
used st impvidwrt gl atearoer Watmse greddraditrgenredirunh231.1 k&, which
DVD video area of the enhanced DVD video disc stores
DVD HEF€d Ssomediat slats (Hfaiend memeTVREGR roogrdmngt 288m
structyre) haV|n t he same data structure as the DVD
vi ded "dfaf§dAd daTRudth &Sisicd 2 tado N Peddngi Bd Chves

f the enhanced DVD video di t h
i QRO P8 58 RoBFCUrA 6 S50 TENADT oc ARCERE e o

21| oupari aus 20 alayhack praceases gLol 40 COMents: e

Not e "t hat recor ding area s als

the QMR-viigdeo 1%%%&daf%e5ér%%%'08@§E?a§t526tHEQOQE the

DVD vi deo disc wi | scri be he "recor |ng

- areanefwbhe B¥Radarvicde@ ndi s kel udes-a E%@ﬂah@e@rﬁﬁta
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vol une space, and lead-out area in turn fromit
i nnewipéar cphieny. 200he ivoheiwospaceli.ncl udes a
vol une/file structure .

(EDVD Data Structure and IFQ File)

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 MPEG2Z 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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30 informati on 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 tBat recognizes this

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

FI G inJorhiandbonl @rdeagizeal s8CHAdso afreal §9&Mweddkor zone),
system use specified by 1S09660. In order to assure
conpatidbiclkint vy lise thaerec amvehisiromralcorBYbgv iadea SC¥Ddatder
the volune/file structure information area wth such
cont éang)i &sr @quiorgd.ont5 The DVD video area records
managenment information called video manager VMG and

one or norVelANEd Identsdmustugg [lad ormadd on Bireasét §s

VTS (VTS#L to VTIS#n). The VM5 is nmanagenent .

i nf oPRELEBR S dPraltiievF8E JMaddrtsph PREX BopmgtdeBridge
d.includ | data, VI VMG .20 t

b R RN R R

i ncl I VIS

e PERGROOLEOL R0 NTSLo Ok YIS, VIR 1o ol gece

(mOvERa0r rbBBgh kL ehibhabi MRS (hEiLELs B0dceVIShe

backup dat a. %o assure conpatibility to the 5%

convestional BMB videesstapfatde EhesBVPoMidg? 8EB8or of

Wi th such contents is also required. A playback sel ect
menuthe tvbeuhkbkepateeaehrtGl! 83. First 16 logical sectors
are reserved for system use specified by IS09660.

In order to assure compatibility to the conventional
DVD wvideo 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#1l to VTS#n). The VMG
is management information for all VTSs present in the
DVD video area, and includes control data VMGI, VMG
menu data VMGM VOBS (option), and VMG backup data.
Each VTS includes control data VTSI of that VTS, VTS
menu data VTSM VOBS (opticn), data VTSTT VOBS of the
contents (movie or the like) of that VTS (title), and
VTSI 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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31 (VTS#1 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 nmenu, 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

~disc (the user of the DVD video3pl ayer) can enjoy the

recorded contents of that disc in accordance with

menus of the VME VTSI prepared in advance by the
provi(@@s#and cl ¥V THiaybaek gdertr din iakfvanzat ben a( progt der
chain information PGClI) in the VISI. However, with

t he D¥Devipdesiucsirandard PVbhe ivieewelr sCus es)inganhet VEay and
back the contents (novie or nusic) of each VIS by a

met héd P lgivitesrke g Bld SPVGMETS), Fhepadedbbykt heder of
provider. 15 The enhanced DVD vi deo disc shown in FIG

53 |§ecﬁF€ﬁ§ré@nF6P & JE6Reks)vhandaltbénd ikge insar spgcific

lay,b the co novi € or nusic) of e ch VTS

LY Rk (e G T AT SER B atonE Rl aBF e By ot ey
th ack.whi |l.e addi contents
di$f§%§§| %ron1 3gtkge R@%@TS|%BFép§Pé §th Iewer  of the

provipdet. | %Névu%%Qt%%t%ge'B%b“@?gebaﬁigkérg 86nC8R98Y the

be accessed by a DVD vi pl ayer

manut-aebwaed QBnEQ%tQaéEStHBttBQSCCQHVQEEb98§hCEN@Eth menus
vi deo standard (even if the ENAV contents can be

accessedhet WBGY vegnt pRrepagaaneh BEvaBcHSBY) thEopR¥eider and
a DVD video player according to an enbodi nent of the

presphtybaeéntbonrodniaccesattibe (ENAYremntkRAis, iAfdrmation

can use their playback contents.
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 videc player according to

an embodiment of the present invention can access the

ENAV contents, and can use their playback contents.
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32 The ENAV contents include data such as audi o data,
still picture data, font/text data, noving picture
data, animation data, Vclick data, and the |like, 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 | anguage or Script |anguage,
pl ayback net hods (display nethod, playback order,

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

pl ayed backhe &NAY horitide)s afnd heldENBM canicdntass audio data,
(including audio, still picture, font/text, noving

pi ct e, lamimivinen dad /i dlen taficexthetdtiske roanidvco p itcare
DVD vi deo contents. For example, Markup | anguages such

as HEML 3 HyFFemataan warteup idiglageexHemd &%t dridiehl end

15 Text Kk L , SML (Synchronized

I ¢ RS 253 B Ao iingaie oy et i@ MeR@p/Script

Script._|an es s as ,an E Eur o n Co ter

venu PR P R e T A Mo CoNPasirrgt PLawacihe Of

ik forthy,. - d j i.nat.i .

S nos Ehe BBl i EHSSEIR ol 0 ik Reradt | &

FI G fedcexerR! 1Qhinhe ebhghy & %r%bgg %&e§c§9gElga guage,
&g ¢ or ded

with the DVD vi deo Standard, "vi ntents re

on  pheybB¥Rrvinden caeq e ap1he &b%%%@(b§95yﬁ E&gogaer,
I S

already prevalent DVD video player (i.e.; t i sc

I's 2plegivpalki bwe tich kheuearegnisicanak iBMDoY¥i daeadicsChe

The ENAV contents recorded on the other recording area

cannptlaedpbaydéd badk ther liked) oliy theeENARVebhicenak

Vb (including audio, still picture, font/text, moving
picture, animation, Vclick, 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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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 providder but also a variety

of video playback features. Especially, as shown in

FIG 53, the ENAV 10 contents include Vclick data,

whi clviidec pdeyea Yolt dan ibef plegkidobakkl endVelksieekby a DVD
Info), Vclick access table, Vclick stream Vclick

i nf ovikaleico eivies leaciougl idc ttioclen  enbodiaekuppf ahed present
Vclick access tabl e backup. The Vclick informtion

fil eifyegaign ndiTéerefgre, vhepoitheoRNAN DUDtengsoare
conte %P re a Vclick stream (to be described

beloﬁ;a¥§ Es&ﬁdéﬁleé &he £YDt e deRt Praveri greorgdhay to the
entire c ere%f or the lik of the

VD GTHEA RSt T e g e ek "IERE4eNy abpE PEer can enjoy
assured fan ,eagh %%thcgﬁt%”%a%t OB ARICHLB8d g in

bel ow), used to access t

The ¥alhgke %&f%ﬁ%‘ ngludes datassughy, a%ak98@§'8@ video

information o jeCt In a nmoving pilcture;

acti gna¢aeki pthelrekQ be made upon cllcklng the
object, and the like. The Vclick information file

backup i sEapbackup yof a25 shhenafiar enent sgnedh¥cknal
information file, and always has the sane contents as

t he WohtektEnfaratieonclikk. dathe Walithkiacteasstablelick
backup is ,a backup of the
information file (Vclick Info), Veclick access table,
Vclick stream, Vclick information file backup (Veclick
Info backup}, and Vclick access table backup.

The Vclick 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 videc contents). The Vclick access table is
assured for each Vclick stream (to be described below),
and is used to access the Vclick stream. The Velick
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 Veclick information file.

The Vclick access table backup is a backup of the
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34 Vclick access table, and always 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 informatiga file, Vclick access
table, Vclick stream Vclick information file backup,

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

10 t hadl fai rscddes Maddiek igddDramiE e Had @ Hes sdgeciddpednt s
in XM (eXtensible Markup Language), and describes a

Vel i ele Stalelark ambdsee Hatdat.i orin nfher radang o VESFIG, 53,
nunber, title nunber, PGC nunber, or the |ike) of the
DVD Widdek shrftaeritss navarmlachernVlhie lendtomeam YD video disc.
appended. The 15 Vclick access table is nmade up of one

or NOYWEI9les 2 VERSTROED ROAVE , VEKSTRIO defk@ drs stored in
arbitrary file nanes) and one access table file

cor r & peidsh &%ﬁ@%&qwr]%t%éﬂ“eAQ@@Iﬁsek stream

fil d | at hi 20 I
it ot G OIS s e o I, Wi %m the
the fT%&%H% t%%%%dVleﬁ%ksgr3%@%%@%0%‘%El Ingollc access

(a time stanp of a Corfesponding moving prct

rela&bﬁqetlW%ll%&@%%%%bgﬁ b%qukth%%Qﬂaglsgt@§lg'Egzkup,

and allows to search for ‘a pl ayback start position

cor r gspoNdi1Ag ki @c@e@lsveabtlleﬁ%acm$ Vehi ¢k 18t (QRIINDEX . TFO)
i ncl udes one or nore files (VCKSTROL.VCK to

VCKSTRA9. YOKmer takbivinaek fin@rﬁéﬁ&&}h file is described in

XML (eXtensible Markup Language), and describes a

Vclick stream and the location information (VTS number,

title number, PGC number, or the like) of the DVD wvideo
contents where the Vclick stream is appended. The
Velick access table is made up of one or more files
(VCKSTRO1.IFO to VCKSTR99.IFOC 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 Veclick 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},
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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 w 8h different

attributes, or respective attributes nmay be

mul ti plexed to formone Vclick stream i.e., one

fil e.and casdecfplidyed tavdr teorftihgt 1Q thathenapgdended DVD
plurality of Vclick streanms are forned in

cor r &5eed @ped awitish wdithf eredistr eatcter itibuttds) deshe ibtifiber of the
occupi ed size upon tenporarily storing Vclick data in

t he FIfQyFECRtEPp&dated 1) dypdrrresd obe fidgucedf Lhere are
case of .the_latter configyration (one Vclick file.is

15 f & Reded lityc rfoetdirirates: (&-orivbdeesnessndciipk data,
be -kept .pl.ayed back without switching fil .
Can, SREA R, DI UREk MLPOUL, ST 9 ke 00
t h\cli . d, Vel ck
S e Bt LR TG SR o b e R GRS

nane r ti . cl iLck .
roeRe eRPL SRR FRRR P Bl 00 YL b repecrive

assi gRedibateRemygl bekmu3th BaBkEMCKSTRYXVEKe wX1FcQ1
to 99). Hence, by adopting the sanme file nane except

for exteasionse.250ass@gilati onnbekweenrt BeeVebrgKr configqu-

stream and Vclick access table can be identified. In

addi rebapnt He WibireRiikgf ofnutionkf skeecdmscaibesSormed in
correspondence with different attributes), the buffer
occupied size upon temporarily storing Veclick data in
the playback apparatus (player) can be reduced. 1In
case of the latter configuration (one Veclick file is
formed to include different attributes}, dne file can
be kept played back without switching files upon
switching attributes, thus assuring high switching
speed.

Note that each Vclick stream and Vclick access

table can be assoclated 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 Vclick access

table can be identified.

In addition, the Vclick information file describes
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36 associ ation 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 36 I f VCKINDEX. | FO
cannot be | oaded for sone reason (due to scratches,
stains, and the like on the disc), 10 desired

pr oc exiacasi sgairo b e ammdiee b e d adidldg dkhist: r MEKIANREXBUWR k

i nstead. The Vclick access table backup is forned of
VCKSHERXOL SBUR athg. /CKEEERYAL HBIP tfhidme a radfliedh yhave hcheby
same contents as the aforenentioned Vclick access

t abl & JEVEKSTROT! |50 a0 AMCKST RS WelD) this Vodd Akclsitgleam and
access tabl e backup (VCKSTRXX. BUP; XX = 01 to 99) is
assi gifdd o aGFEN 58U access table  (VCKSTRXX. | FO, XX

or ext endtind Eiinle 3raienias eqﬁg%”ﬁs%é%ciﬁa%esﬁaqex@@ﬁ%e“

th I d Vclick. 20 t

backip SRS TE G C AiibE 56 tFEadade Fontedie s the
reaS%Qogg%EnE o%%@&&%hr%ﬂ:ikﬁb@%atﬁgg %g%ellgﬁKI%%thﬁFo

di sc) eS|re proc €s can be na Ioa

VCKSTRO(CRYR piedts trgd < aEhGS: 1,25 l‘bgdéé %Bsavv Hle%ge'oﬁ

of the configura- 25 tion of the Vclick informtion
file.(dtketY¥Chkicelt chefsQr akiion,f khe tﬁeWEQ§eUBnOEh§NE15c

use of XM is declared first, and a Vclick

i nf odeatiren pirbecgBdesugan be made by loading this
VCKINDEX.BUP instead. The Vclick access table backup
is formed of VCKSTRO1.BUP to VCKSTR99.BUP files,
which have the same contents as the aforementioned
Veclick access table (VCKSTR0O1.IFO to VCKSTRS9.IFO).
One Vclick access table backup (VCKSTRXX.BUP; XX = 01
tq 99) 1s assigned to one Vclick access fable
{(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 Velick
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 lcading
this VCKSTRXX.BUP instead. |

FIGS. 55 to 57 show an example of the configura-

tion of the Vclick information file. The Veclick

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

declared first, and a Vclick information file made up
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37 of XML 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 <vng> field is appended3tto 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 syfac®iibyi s ajpyperdicny réexwum atirthett@ rien) the €shsents of
tag. For exanple, <vts nun¥"n"> represents the n-th
VTS é;pb@céf.clﬂqk iimdiccategs arhdtl 1@ Vddel clesstrriéath using a
described in the <vts nun¥"n"> field is appended to
DVD ViV§dd e arhita® -15 forms the n-th VTS space. The
<vngy> flelq}lncludes zero or, gne .or nore <vngne tags.

-me<wmm$%e%ﬁr %@&ﬁé@hmsm%mm%&%qﬂMﬂW%<ww>

d d t th
dorma oy " Spiedl K5 & Rt alEFPOrE 5 “PE 20 LFnGiBS>

tag. & dicates . the n-th
W e ety o categ?Cﬁae“ o8 FéR=0st PaEm

descﬁh@%@ah%stQ%aiV@gWhﬁﬁgﬁ" tre%hﬁl ﬁﬁ?lb@gpﬁgdﬁgetgvmg>

DVD vi deo data which forns t menu
25 Fgrbher Aer gpplh@edvrmvbi elidebnabydesnzehe kg

or nore <pgc> tags. The <pgc> field represents a ngﬁace

( Program, Caakenkvice >t e YMGraprusdafai 8, vagdsgaskonat esp
video, and designates the number of a VTS space by
~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 tc DVD videc data which
forms the n-th VTS space.

The <vmg> field includes zero or one or more
<vrigm> 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> tTag. For example, <vmgm num="n"> indicates
the n-th VMG menu domain. It indicates that a Vclick
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
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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 nunm"n"> field is appended to

DVD video data which fornms the n-th PGC. Next, the
<vts> field includes zero or one or nore <vts tt> tags
and zero or one or nore <vtsnme t3&s. The <vts tt>
field represents a title domain in the VTS space, and
desi gnates the nunber of a title domain 10 by
apperdisngqranbmumat ta iBAG oy mpodenddutcs a triunt ag.t fBanute in
exanpl e, <vts tt num"n"> indicates the n-th title
domaitfie |9P9qTditeet es Ravatex@ngle ckpsta eam=ded'er ilbed dartes
the <vts_ tt nunme"n"> field is appended to DVD vi deo

dat a S & Horif’ ¢ hd -t itGaies ddwdi @ VP 1T sévesms

field represents a VIS nmenu donain in the VIS space,

and ¢ g‘%@t‘% e VTR TS it domapRepyled to DVD
appendi m at.tri hute in.the <yt tag. For
exanpqﬁqé{ze%w asnc% rﬁlrﬁg%%%nﬁdi gﬁt é’s_t:!jhin(;ﬁt htitle

domai n. | tyd.ndi G L% | telig.e\i{%{ 6K 181 ee%a?gq%\sl%rﬂ;/?)g%oio@ more

20 the <vtsm nun¥'n"> 'S appen

dat a <yt eh>f el tbhe Bddd %ESom%n%rdﬁg§%n<v%§&90%ggﬁ.

the <vts™tt> or <vtsnp fleldllncludes Zero or one
nor e TEpgex tisags> Eheldpgepribisehd s nepresentsmdaiBRGEn the

(Program Chain) in the title or 25 VTS nenu domai n,

and #&si gpates the nerbenaoksatBeCnubpeappendi RgtaendBinain

attribute in the <pgc> tag. For exanple, <pgc nune"n">

i ndi bat epprenelingt h BGE. attribute in the <vts_tt> tag.
For example, <vts tt num="n"> indicates the n-th title
domain. It indicates that a Vclick 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 <pge> tag.

For example, <pgc num="n"> indicates the n-th PGC.
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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 |eng>. This indicates
that the Vclick stream designated by the <object> tag
is appended to the first 10 PGC in the first VMG nenu

domaiTt iimdihe G Spaces Vcﬁﬁ&%%r@@&?d@%@:ﬁ%@wd&zﬁ%he <pgc
the location of the Vclick streamusing a "data"

at t r irht=g'n"Porf iedahyl=e appemdehe tentdvdi wekte coattlhe which
present invention, the [location of the Vclick stream

i s désirgirattée tyytts PG| e: // dvdrom / dvd

enav/vclickl.vck". Note that "file://dvdrom/"

i ndi cat es ¥hdths a8 e dm K GSpr &dero 5t Fdx Velick
enhanced DVD di sc, "dvd enav/" indicates that the

st r edm &My §‘§§ntapl§’|‘?€iléifda t’ODV@eEIQXV VAPEEC COF SRR - t hgor
e B SR I W i

the C&t ream

WthQndQéﬁng%§ the Yﬁl' ﬁcs%ﬁﬁgnha dlhhg%mﬁmo Upet1m>

descri bes Vel i ck acce ofmati o

Vel igk agress tablie I di t h c am
can be desgrl bed. lI ngﬁﬁé%éggﬁelg?gtt ESL" t@ﬁygaécg%:?%%ﬁof

25 tHesYghibtkdaggesset abbge > RyCcatkedpdehRgdatodaha” first

attribute. For exanple, in the enbodi nent of the

pres@6C iinvehei dhyrstheMcomahuodonhihhénVeheckMacepsse.

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

present invention, the location of the Vclick access
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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. Thedfext Vclick streamis
desi gnated using "an <object> tag in <vngm nun="n"> in
<vng>. 10 This indicates that a Vclick stream

desi gredtled Iy dediegnagigdediy> tag i s appended to the
whol e first VMG nenu domain in the VMG space. The
<obj é'eilﬁe't/a/gﬂvdrm%'a{césuww/miicdﬂ gff ' 'he \Mﬂtieclthat
stream, usi a "dat attribute. For exa in the
15 entfdd@mf tAveste Qi prlégﬂé-rﬁaq%émtoﬁhq &hwaﬁqs‘ﬁss

f | k d
M%fo B, A D it o O BT R, s igivg_enav/”
h n.dvd [" t "
Ehg: tnh t({?QlélS{:\lgéhs rearﬁ %ab;l?eslés\r%p r%%av é%lf’td%:‘rﬁ% QZDHD ENAV
Serv@l're%% ci_lﬂ Cefl?e I r%{i&ol‘ca'tv%s_Ll 9 fIfloe' ri%@c% es the

the Vclick styveam As or "a i ck "access table

| ocatriior efard®r Yold Gh18c8e$% Al g esimlarly
indicated using a "data" attribute in an <object>

tag. For exanpleat &1tk he rerEodiseils iofndthel plsasent

invention, the |ocation of the Vclick access table is
deSIgnaKe®3b¢t> tag in <vmgm num="n"> in <vmg>.
“http://ww. vclick.com dvd-enav/vclick2.ifo". Note
This indicates that a Vclick stream designated by
the <object> tag is appended to the whole first
VMG menu domain in the VMG space. The <object>
tad 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
sérver, and "vclick2.vck" indicates the file name of
the Vclick stream.
As for a Vclick access table, the location of the
Veclick 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 Veclick access table is designated by

"http://www.vclick.com/dvd enav/velick2.ifo". Note
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41 that "http://ww. vclick.conl dvd-enav/" indicates

that the Vclick access table is present in an

external server, and I'vclick2.ifol' indicates the

file name of the Vclick access table. 5 The third
Vclick streamis designated using an <object> tag in
<pgc nun"1"> in <Vt3-tt nun¥"1"> in <vts nune"1">.
This indicates that the Vclick dtiream designated by

the <object> tag is appended to the first PGC in the
first title domain in the first VIS space. 10 In the

<obj etiat t"ag,t:he Wwocatdldr kafc didyei wic leneks /3t Hedicaites that
indicated using a "data" attribute. For exanple, in

t he éfsodicdntk efcadse reédentis prestengn,int ke ekéeatniadn
of the Vclick streamis designated by _

"fi | SSEVEFdr md dVElesd/ dEo ckpdisiitesNehe fAde pBme of
"file://dvdrom/" indicates that the Vclick streamis
preséh iVFlild éneEscedadNd di sc, "dvd- enav/ 1’

i ndi cates _.,that th treamis present under a ,

" DVD- ENAV T ?%Etré’re 9’5 cliie ﬁ&r&%é‘b,lsaﬁj&m\?&aitéﬁsﬂ?&@g an
i ndi e fi n t he .Vcl.i c tream 20,The .

four%%kagfﬁgktgﬁlggw%ggcdgéﬁﬁngtgalﬁsgﬁésa %<85Pécg>g L0

tag k@tgvkﬁhﬁblmBqF"%ﬁisi@né&%%tggnkﬁé%"%hg Egh?ﬁg stream

i ndi cates that the Vclick stream desi gnate

<0bj@ébigh@ﬂehsb@pﬁﬁﬁdggbagckhetgbr%E EbbERaHAMBbLNEhB first
the first VIS space. In the <object> tag, the |ocation

25 obgthenVehieckiskreantis tagihcat ed wsengiastdels” space.
attribute. For exanple, in the enbodi nent of the
presént thevepnbijent>t hagl ocati dncativheo¥ckhekvelieamstream
' is indicated using a "data" attribute. For example,
in the embodiment of the present invention, the
location of the Veclick stream is designated 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 Vclick 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. 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 Vclick stream is
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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 Vclick4gtreamis designated
using an <object> tag in <vtsmnun¥""n"> in <vts
num"1"> This indicates that the Vclick stream

desi grestierhadned Gyt He i<abj Attvddtag idrdapperded tekheck”.
first VIS menu domain in the first VIS space. In the

<obj ébtte ttadgt ‘tfhid d :otatvdromnef/ "t Hedidaitels stiagamhies Velick
indicated using a "data" attribute. For exanple, in

t he ERAFEEHMEM Prsfsarte ipy édentenhayeed WD ched,odalvicgenav/™
of the 15 Vclick streamis designated by

"fi | e PRAHESM h&ﬁd%\ﬁt\}%ﬂ%w @é}@se%f@d{eﬁaﬁ "DVD_ENAV"
“file;.//dydrom,/" dicates th L,t e Vclick streamis
pr es&HE ST e éhﬁgﬁb FvD & X feqy/indicates the

ENAV ®8hd "vcli ck5. vek"
i ndi cat es e fiid@, Qﬁ:’ﬁé:}gfsttr}é% n/Gld 6 S n%eﬁ@d U%eing an

sixth Vclick streamis designated using an <object

tag k%bﬁ@@%>n%ﬁﬁ iR RSSO RURE R 25k n Hle"
num="1">. This indicates that the Vclick stream

desi gndted nby cbite s<ebjzeCtthe ag1iiskappeaded d’é@l?h@ted by
first PGCin the first VIS nmenu domain in the first
VTS thpacebikrtthéagohjsecivpenagd thethecatiren wst henu
Vclick 43

domain in the first VTS space. In the <obiject> tag,

|nd|%§ |rec%E1y 2g§l g%$?¥3¥ St_@_resent under a "DVD

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
Veclick 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 "vclick5.vck"™ indicates the file name
of the Vclick stream.

The sixth Vclick stream is designated using
an <object> tag in <pgc num="1"> in <vitsm 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 Veclick
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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 pe8sent under a
"DVDTENAV" directory in the disc, and "vclick6.vck"
indicates the file nane of the Vclick stream 10 FIG
58 showsarhd o elraticatshl pdietonveen dalta "Veltitek buster.eams r
described in the above Vclick Info description
exangxempdied tine D eribdeld reort erft $heApreaentie iseention,
fromFIG_ 58, the aforenentioned fifth and sixth

Vel i &kee sltqcélé#@na dMsevddd ko sthieafi dst dredginrteleby
first, VIS 15 menu dojmain in the first VIS space. This
r epr edd /4QWQFQNMJH&QAQ€@V¥WFééﬁ§6aW€kappeH@é@ that

the DSarss  Pasim™ S &G%dg%as?e%m:eﬁ t°“§ﬁﬁs¥) sEiifly Ls
the it SR b h%%et %%%% 3s-Vehigek 20, " Iggacates

but t used ﬁ sFHeans P
to atﬁ%%DE%eC%%E%%thr %Q%%e%QoWﬂherwétthﬁlENAQ“tHQQectory

the user can freely change two or nore Vcl

Stre@ﬁsth@haﬂsbhea%@nh%ﬁﬁic&%OWbQ@r1ﬁ3§69§§st@ﬁéeflle name
streams, a Vclick swi tching command ("changeVclick O

") 25fishéev@ﬂub&dstmeamwhrkup | anguage, and this

command is issued at a timng designated by the

contents prIGui &Er shiowst héeMarekup ibaspipgbetiveen theelylick

changing two or 44
streams described in the above Vclick Info descriptiocn
example, and the DVD video contents. As can be seen
from FIG. 58, the aforementioned fifth and sixth Vclick
streams are appended to the first‘PGC 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 confroller {not shown). With this
butten, 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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nore Vclick streams. 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, these4\click streanms #1, #2,

and #3 can be freely sw tched bythe user and al so by

the contents provider. 10 Upon switching Vclick

st r eanmrchWdlhie ictteidngs . provi der, for exanple, when

t he pl ayback apparatus is instructed to play back

Vel ick strieam #3Duto 65 sdornentred: tdeddre pexteer redamples
server, or when it is connected to the external

ser verseian cgmaless ddwiihsad Mdldke ki rdtommarnisg® ffridm-

the external server, Vclick stream#1 or #2 may be

pl aydd Bk fidstteskan® ey r(EgiG-t yvo)at thwichicd diok tsfgeans

<obj ecy > .t i.ndi cates an qrder upon sw tching
strjeégéz.llli%? s&?fr?ﬁ}se%]v\k%’ﬁi He TESOT sk iRy thgcbige and one
SW t ttaon") _or .2Q cont ent rovi der. ((using,the

Vel | ?%lgv%\n]& c%%&mco(wmé&§% T&REh L;)’B/cIrie&?&d)egj 3n the'Server
sequ i all i e cld-ck r , s

Above S RERIET ok S PBAmE G d PG Paied AT RESGBIPRR 2bove,
Streameitl v 1Yol gt sbhgam¥2 424 Wold gk Shr eame#dels
Vclick stream#1 ... wth reference to 25 the order in

t he 'sphicehiedy byathlel Rigke. ahle agent @t $hRr @¥hdehteaBrovider.
al so select an arbitrary Vclick streamby issuing a
command atUpernt iswingMhg Velick streams by the contents

provider, for example, when the playback apparatus
is instructed to play back Vclick stream #3 but is
connected to the external server, or when it is
connected to the external server but cannot
download Vclick stream #3 from the external server,
Veclick 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
"changeVeclick () ") sequentially switches Vclick streams,
as described above, the Vclick streams are switched
like Vclick stream #i — 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

‘Velick stream by issuing a command at a timing
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designated in the Markup | anguage using a Vclick
swi tchi ng command. (" changeVclick(prio-rity)"). 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 P@S (PGC 42). Note that
an "audi 0" attribute in the <object> tag corresponds
to an audio 10 stream nunber. This exanple indicates
t hat ddwingraattid irstiteam#idagd ITdeydde wWsder ecomaantsk
is played back, Vclick stream#1 (Vclickl.vck) is
pl ay extv idamiki ngs yrmetmzortb U1 ghargre Wl kagdiio rsttye dm . #2 Fofr
the DVD video contents is played back, Vclick stream
#2 (\welamgkde v eilen 5 s hereyestt ek @ynmmwml@slws iEgued,
exanmpl e, when audio stream #1 of the video contents
i ncl Yddst Capdiesd £7%divd tnd aRfiiestvdamtAZ iburel qude™” 1
Engl i au Vclick stream#1 is fornmed in

RN

Japar Hown in FIG 68 (that is, a site or page

.. 20 that describes Japanese ¢ of Vel i _

obj ect s or]qﬂs[%bpaneseEED 35 @ggg a )antﬁgbéégle streams
destl 1l i e

Vori i B Q) i Qe &O-Srd% gfedhe e are

FIG @%e@oﬁa@{ t'os'ornea P%'Ct Qpc@ #@39e fhat Qgggl ples'audlo"

English comments of Vclick 25 objects or an English
Si t € 2@ 2@ S N2 hACCRDS e cdeS kAo cabbeksa t¥ChinCkudio

object is clicked), thus adjusting the audi o |anguage

of therb¥R viud®e rconTentss e4@mple indicates that when audio
stream #1 of the DVD video contents is played back,
Velick stream #1 (Velickl.vek) is played back
synchronously, or when audio stream #2 of the DVD video
contents is played back, Veclick 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, Vclick 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 Vciick 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 Vclick
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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to the |l anguage 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 #3456 Note that a

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

a sub-picture stream nunber (sub-picture nunber). 10

Thi s exany damylicat est that dieic ks whrised.ur g rstoreamizk,

of the DVD video contents is played back, Vclick

st r edrhe pllawddk ldepeciatuss e fayed thadPRA¢hr(@nelisl ytream
when sub-picture stream #2 is played back, Vclick

st r edWHETL)( @e1d aeanidies ithis dpdd dradk foyneltdomodd/ly, for
and when 15 sub-picture stream #3 is played back,

Vel i Gk SO ESRCRS INvAGIciex PR s agicaped Ysadk back.

synchr ono e sub%ﬁjcture stream #1

ly. Far, . l e, wh
i ncl udes %31 )}Jﬁa%&?%xcﬁ%qe”@%ean &ub-Gilet e e§t VEdmhaks
i ncl l.i tian, Vcli,ck_st #1 1
11 W g GO0 30 AT LK 50T L o

forne n anese, das sh

site 8k page a&%atapg;%ﬁa%feidb%% sARapese (%em%gsag&ote that

Vclick objects or apanese site or ‘page a

accesgs "dasbiipat -8 abige id Yok ¢ est (i i
and VCIickbétre§n1#3 s %orne% i%bgggﬁisﬁ?éagbgggﬁgbnds

in FG ab8ubthattiuse atTlebd ADmBEerPagent-pattdeschihesr) .
Engl i sh comments of Vclick objects or an English site

or papésasxanpaecessicdeski fabitonhaht eubapYekiuglk stream #1
object is clicked), thus 47
of the DVD video contents is played back, Vclick stream
#1 (Vclickl.vck) is played back synchronously, when
sub-picture stream #2 is played back, Vclick stream #2
(Vclick2.vck) is played back synchronously, and when
sub-picture stream #3 is played back, Vclick stream #3
(Veclick3.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 page
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 Vclick object is clicked), thus
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adj usting the caption | anguage of the DVD vi deo
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 streans4#1 and #2) recorded on
the disc are appended to one PGC (PGC #4). Note that
an "angle" 10 attribute in the <object> tag

cor r eshiordsing t@dre angle omurdrgfuagbhics eXxanuive video

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

pl ayedpTidgrik s ol itdle starepragel of( Wdld oidlivdk)stireapl.ayed
back synchronously (FIG 71), when angle #3 is played
back,IVALAK S1&redist P liayhagd iappRrredikds irs fgiray do ISIEK (2)
synchronously (FIG_ 2), and when angle #2 is played
back, | SHE WG S tFrEEaT inhedy e @nsh Siea Ibesaltiby:- s Wirdd ck
angl es are different, _the positions qf persons and

the RTRETEHACH Nl ifOE SobiPeceSPAPeng B lafkeqdeqan and
are dif.ferent. refore, 20 Vclick streans nust be
forwg&a orqgegﬁggﬁive angl es. (Respective Vclick

obj ect datrg may he it ilgxad qraqsqn%z\(g'rge}taﬁggg%%

In practice, the playback pparatus refer .
(angke redmerg/candis earehas #1hbsgVebi CkebbhaemBbLLEORKe disc

file for a corresponding Vclick 25 stream and plays it
backarknapbentiett koexaeplPec( FbGc 63).. t Rbee YehikCkn Zgngle"

streans (Vclick streans ~1, #2, and 43) recorded on
attribute in the <object> tag corresponds to an angle
number. This example indicates that when angle #1 of
the video contents is played back, Vclick stream #1
(Vclickl.vck) is played back synchronously (FIG. 71),
when angle #3 is played back, Vclick stream #2
(VclickZz.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 Vclick
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 Veclick
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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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 a 5
(current) display node. This exanple indicates that

the DVD video contents thenselves have a "16 : 9"

aspect ratio, and are allowed ti® make a "w de" out put

to a TV nonitor having a "16 : 9" aspect ratio, and a
"letter box (Ib)" or 10 Wpan scan (ps)" output to a

TV norhd otidavarg appehded'to aape®cT atRa #B)) . Note that
contrast, when the (default) display aspect ratio is

"16 am""asrkatt turiterite idi splayomipde S sdgvice responds
Vclick stream #1 is played back synchronously (FIG

73), Wheh (el gt lad 9P ld s A enedis mepent arat ico idispday”
: 3" and the (current) display node is "Ib", Vclick

st r e@h W R 1 Y D R ISFHChricifb FaRFesEPrds 74 2 and
when ghelgdq{a%¥22 di spl ay aspect ratio is "4 : 3"

and t¥& S ety Riwp M3 Smde is "ps”, Vclick stream

#3 is pl - r onous| FI.G 7 Fo

xamp 6, DAY S AU S B B P Wigleo contents
di splayefdd ide aqper.sap, t i de

cont R e S e € el Y e

can ahe Hiespltay @t 1N ot e juRPer, QoM A(BhAGKhitor having
portion of the screen in case of "letter box"™ display

at aa'416 3" 25 appest rbdticg ehdcan "hetshidf bed tQpar or

di spl ayabl e position in case of "pan scan" display at

a "4"pad' scaspdgts)ratiuapaltt hough TWheohiight aadihegft "4 : 3

ends of the 49 :
aspect ratio. By contrast, when the (default) display
aspect ratio is "16 : 9" and the (current) display
mode 1s "wide", Velick stream #1 is played back
synchronocusly (FIG. 73), when the (default) display
aspect ratio is "4 : 3" gnd the (current) display mode
is "1lb", Vclick stream #2 is played back synchronously
(FIG. 74), and when the (default) display aspect ratioc
is "4 : 3" and the (current) display mode is "ps",
Veclick stream #3 is played back synchronously
(FIG. 75). For example, a balloon as a Veclick 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 ratioc 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




10

15

20

25

screen are not displayed. Al so, the balloon size can
be decreased or increased, and the text size in the
bal | oon 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 DvVD
video contents. In practice, thag playback apparatus
refers to "default display aspect ratio” and "current
di spl ay node" in SPRM 14) (player 10 configuration for
vi deadcmawh seas ahes dhiglMeddck information file for
a corresponding Vclick streamand plays it back. In
t he si xt h fEexanplehd BG 162k ,sione Ml ik ddasamed or
(Vclick stream #1) recorded on the disc is appended to
15 oné\PEEIRGC #B) .thas tiextt e zabdve tdvealpplld,ocan can be
"aspect" attribute in the <object> tag corresponds to
a (défesinedsed s adyrasaad rigt iae rrastoadediosplvdyrh the
attribute in the <object> tag corresponds to a )
(cur FEROCICPI TP URFHE. O n t1h1 $hdseamaingery hd e kv iokdscts
20 contents t.hemsel ves have a "4 : 3" as t ratiq,
and. e oo (G 120 € BREEAERCE T RoffofiLsplay
0 _when the_contents are

hav'%%a%e %§:¢ e %ﬁ&f%&d%glqaq%%qgﬁf t%g practice, the

out put” i nor mal™ ‘node. . . .
o T e DS e T A e
LT A e e B g eR 08 e
configuration for video) and searches this Veclick
information file for a corresponding Velick stream and
plays it back.
In the sixth example {(FIG. 64), one Vclick stream
{Vclick stream #1) recorded on the disc is appended tc
one PGC (PGC #6). As in the above example, an "aspect"
attribute in the <object> tag cqrresponds to a
(default) display aspect ratio, and a "display"
attribute in the <object> tag corresponds to a
{current)} display mode. In 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 "nermal" mode.
Finally, the aforementioned functions can be
used in combination as shown in an example (FIG. 65).

Four Vclick streams (Velick streams #1, #2, #3, and #4)

recorded on the disc are appended to one PGC (PGC #7).
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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, ¥olick stream #3
(Vclick3.vck) is played back synchronously; and when
audi o stream #2 and sub-picture stream #2 are pl ayed
back, InVaHick eibhngireeamitth (Veliclsdnecls) #1s pluyed dracle
synchronously. FIG 66 shows the relationship between

t he PGCeadatfd ,ofartcheariNR ilded ¢t &S vamdo/clontlents are
streans to be appended to their attributes in
assodilayiesh biakh t\eligevdrrearanp! €y IRIES.. Bk}t ¢ sBlayed

15. The playback appar atus (enhanced DVD pl ayer)
accorfiGly SHE IO nefeToRUHE Ftesam filny shrpicture

can s ent a \V¢l.ick streans appen

n coTE '#?en@él %f%i% nar?oa)&nﬁfeeaﬁoecgﬁ P Bbee crean
vi de%ZCo@t ?Lrltc%{Zbychk aql n %d ?3' I ?{k I rr%%tolu% fi lw en
.20 i vance or ferr y etas nee gd

prior,he n'zaxi%ayi 3;6 c O ?r,ee 'ﬂ%@_ %%te%m:; tl@ %3 vek)

nanner a high om can be assure

f or miag pl¥ e'dC|ba%tkr ,hz%n@utshg | aad %esutane&bngteeam #2
be reduce 25 By increasing the nunber of files (th

nunb@thEubSbﬁQﬁm&k @f: reRint F0Y aYel bak yeantarts, V@mﬁck
decreasing each file size, an area (buffer) required
for theebh #4 (Vclickd.vck) is played back synchronously.

FIG. 66 shows the relationship between the PGC
data of the DVD videc 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 Vclick information file
in advance or referring to that file as needed, prior
to playback of the DVD video contents. In this manner,
a high degree of freedom can be assured upcn forming
Vclick streams, and the load on authoring can be
reduced.

By increasing the number of files {(the number of

streams) of unitary Vclick contents, and decreasing

each file size, an area (buffer) required for the
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pl ayback 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 Valli ck stream i ncl udes
data associated with 10 a region of an object (e.g.,

a person, article, or the like) that appears in the
movi ngl etk eaprenorided tOsyend N 1Ricd Wredadsa can be
recordi ng medi um 231, a display nethod of the object

i n clieghtc2D0, and data of an action to be taken by

the client when the user 15 designates that object. An
overvi ew Y tdreEtasigtiurtdie ofuNed i okf diitlesand .i¢.s forming
elenments will be explained below_Object region data

as d&F STFEATaE MG rfedllorradfl tah odbjVedil cke dgitala
erson, ,article, or,. 20 the |ike) that appears in the
ﬁovi ﬁ&tm@m et?vﬁ |ﬁr11€e SIEGIAGTER S stV C LRICE, dgtipg cgn be
vi ew_f qr, i_ni t he.struyctur f object reqi

ot > R SR st sy BacPoste t e Eop e DVD
for i f. .0 ject, and 25 is expressed
on g%gﬁi%}eée-% iner[r%r?gi%oglas %36)%@8% dinate systemof X

(e Rssamalorcoaty ssetati st pptdsoraniehire)
A Vclick stream includes data associated with
a region of an object (e.g., a person, article, or
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 regicon 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
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video picture), and Z (the tinme of the video picture).
An object region is converted into object region data
for each predeternined tinme range (e.g., between 0.5
sec to 1.0 sec, between 2 sec to 5 sec, or the 5

like). In FIG 3, one object region 300 is converted

into five object region data 301 to 305, which are

stored in independent Vclick acééss units (AU to be
described later). As a conversion nethod at this tineg,

for exanple, MPEG 4 shape encoding, an MPEG 7 spatio

10 t enpbralpiadoatar, ard the(dlike: ioan dfe tiged.i dSingd cture) .
the MPEG 4 shape encoding and MPEG 7 spati o-tenpora

| ocatfr riedfch@mmer drs radusimead Hetdatad Jsicze degion data
expl oiting tenporal correl ation anong object regions,

t hey S f&Cpiisdaie ridies demfotr Basddcoded Rathney

15 aﬂbéif dat a Chgg given tinme is omtted, data at

nei g (e afifot B WRETodedSCSiticd SRE OFi dhe

of the Jec tlnuou Y appear.s _i the novi n

pi ct urlr q (I;kﬁ[té; ‘peri %{Ieﬁé: T2 IO0RiR Y f SprenvErted
is c t t t vy din e 2

di r et on fqg’a?’lsr&’b Z}e?ﬁcglsga%s SLoss 3b|§’ﬁd(”:hggh e
'nf'%&Q&%doﬁnomﬁﬁgﬁéﬁd%Etp®Ehh@k %%E%s%aﬁné%sz%ﬁce@o be
Each Vclick AU is effective in only a specif

i Nt erdédlcriibedl MAteRY plQku%ecoﬁﬁ%r%ﬁﬁ%chbfﬁoﬁlE% this time,
interval of Vclick AUis called a lifetinme of

Vel i dorAdxakbGe 4 MPITOWE tshepst kuchbdiegyf aﬁnB]PEGI—U spatio-

(Vclick_AU), which can be accessed i ndependently, in

53 temporal locator, or the like can be used. Since the
MPEG-4 shape 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 ceontinuously 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.
Each Vclick AU is effective in only a specific time
interval in a moving picture. The effective time
interval of Vclick AU is called a lifetime of
Vclick AU.

FIG. 4 shows the structure of cne unit

{Vclick AU), which can be accessed independently, in
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a Vclick streamused in the enbodi nent of the present

i nvention. Reference nuneral 400 denotes object region

data. As has been explained using FIG 3, the |ocus of

one object region in a giventinme interval is

converted 5 into data. The tine interval in which the
object region is described is called an active tine

of that Vclick AU. Normally, thé&3active tinme of

Vclick-AU is equal to the lifetinme of that Vclick AU
However, the active tinme of Vclick AU can be set as a

part fvdihieckOsdddat iveedfid hite @ik rddt Ref eftengaresent
nuneral 401 denotes a header of Vclick AU. The header

401 iycledeisoran K2 iseshdo numerdli f40 Valdrok=aAU,okardt region
data used to specify the data size of that AU

Ref erd@ice nuvertdss 4oerieannlesined jusd N5 BiGng whitsh locus of
indicates that of the start of the lifetine of this

Vel | @BPISHee dHeemctt v T dridng iifdiguialofls converted

Vclick AU are normally equal to each other, the ti.nme
st anp 1S & i cipg% %mf‘?qrfﬁl;ﬁr‘% o kbité}eupﬁ_\?jec*c

corr sapandi ng, Lo, Lhe obl et ragion descried 1o.the 20,

obj ec eqgl on a. shown

obj egfrieql Ay o O Wi 1 F 4l SIuTg e &?ﬁfé:talgtr&g%_zw is

stanp 402 nornal 'y descri‘bes the tine t he

the Qhjgat vrdian.1 iUy 38 e WidTB St &P M¥yever, the
describe the time interval or the tinme of the end of

25 t hetahjeeati Mee @OV ASSH iAedan Heh@e@bja@Cty FHRGIORF the

data. Reference nuneral 403 denotes object attribute

i nf orliEteitdme Wi athatnoidldes, 24..9., the name of an 54

Reference numeral 401 denotes a header of

Veclick AU. The header 401 includes an ID used to
identify Velick 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 Vciick AU. Since the active time and lifetime
of Veclick AU are normally equal to each other, the time
stamp alsc 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 cbject attribute

information, which includes, e.g., the name of an
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obj ect, an action description upon designation of the
object, a display attribute of the object, and the

i ke. These data in Vclick AU w |l be described in

detail later. The server preferably records Vclick AUs

5in the order of time stanps so as to facilitate
transmssion. FIG 5 is a view for explaining the

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

5, assume 10 that there are two canera angles, i.e.,

canmerdb pngl esard a@ithbr?, detdtk i tiH N Qiegle;riambﬁl of the

di spl ayed is switched when the canera angle is

swi t ciieik@&t, thedicdplent .atAlsiduteassiinehd ddj ddtgr enar ehe

two sel ectabl e | anguage nodes: Japanese and Engli sh,

and diiffeer erfthass i@kt ddtra Varle <6 Ajt epdrledbs mlescribed in
correspondence with these | anguages. Referring to

FI G Btakd ilacsamUs fGre aatsiegr agfereblahdsraysveyelick_AUs
are 500, 501, and 502, and that for canera angle 2 '
and JEpdMEsSTLEEE Uk SHRIRTIEASS 16 TBrgiish tar e

504 and 505 Each of the AUs 500 to 505 is 20 data

al:ran

~correspondng 19 ‘one Obj ect in the movi ng pi cture.

That is, aEsI(PaSS hee Q{} 't%b . ovaelnuitsh ng f! %thoda

4, neta data assocl a jec

a pl Weldtapt 10fg \éd\/*ccllid%J%t(r‘e%rrF WG a@ra%%n@eg ?rigllr%l ty of

représents one . The abscissa“of FIG™ 5 cor espon
25 toua HinMeHen dﬂ&m\ﬂ RAmR Gltldh@s . and nt kg cAUs,50@ shae

505 are plotted in correspondence with the tines of

appeahance nefrd ke ohjweciciime?d angles, i.e., camera angles 1
and 2, 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, Vclick 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 dbject 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 Veclick AUs (in FIG. 5, one rectangle
represents cone AU). The abscissa of FIG. 5 corresponds
to a time in the moving picture, and the AUs 500 to

505 are plotted in correspcndence with the times of

appearance of the objects.
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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 arder of tine stanps
after a header 507. Since the selected canera angle is
nore likely 10 to be switched by the user during

view ng, thenplotd ckdiwidsenis et prafrallve prapaiedidy may be
mul tiplexing Vclick AUs of different canmera angl es.

Thi s dabijevausy gidtekmdirsgl .ay Bosdvei, ngrhies: alhleowkd iati ons
the client. For exanple, when Vclick data is stored in
servert diick BUs axevalignest rtéamhln@lbu@qtg Velsi skhown
AUs of a lurality of canera angles is transmtted

i nt act® t'o-G-he rcl95t ma@ﬁ%ﬁﬁ?“&fﬁﬁﬂ@mﬁ@ edrevespSrdesgnce
to a curre tly V|emed caner %gvje almays arrives the

cli e aﬁg?aqﬁﬂﬁt Sttekegr formed of these

; f or mat
I 4 S, SR S0 o

requigfied, Yol g%gAkécm;@%u%e'lﬂcgt:h%e'osfd%&a%%mtagnsgﬁgtgﬁ@s

a Vclick str In this case nce the

commaFiteat @ Welkhethggserver, the process del ays
slightly (although this process delay 25 probl em can

be sol ved difhdei @S RRAG IRANT a31GR A%1g2R 1@PHLER! 1ikely

fiber or the like is used in a communi'cation). On the

ot hetochaed swlitatedablr kbt @$esuchrasgaviewing, the Veclick

| stream is preferably prepared by multiplexing

Veclick AUs of different camera angles. This is because
guick display switching is allowed at the client.
For example, when Vclick data is stored in server 201,
if a Veclick stream including Veclick AUs of a plurality
of camera angles is transmitted intact to 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 1s used in a communication).

On the other hand, since attributes such as a
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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

sel ected of a plurality of Vclisgk streans can be
determined with reference to the Vclick information

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

Vel i clovAlhes g ieohion et lod pid lohevidesedded Helaeiye A

case will be exam ned bel ow wherein the client

downlmwdds Vd itdle stadany 506 tfuren thewdernyergicand auskeshe
only required AUs on the client side. Inthis case,

| Ds usld® B3 S derit iy frepviardd wWelheskeAlus timy BSeb@referably
assigned to respective AUs. Such IDis called a '

filt & PBrethé Scomfanshinends icdduilr sdraggsase as to lighten
described _in, eﬁ%i the Vclick information file

, as
fol | SWSE. PTRGES S (4t e AISICK 3N6F PR st ithe rggdhen the
pres on j i cture data,recordi ng ,nedium231 .
or n@%kgégkaow%?§%§% F&ﬁFgg?g rbfofeQthgﬁeo e?mBﬁﬁFallty
The i s pnfQr jon_tike i Ly pli f.rom
(he Samse et C ae Enar Toft e ok oot Lobt cEhern e co
the mR Me1iRLCHWER Haka heeandi ngsmedisugy 88y fﬁeeﬁr

the like: 25 <pgc num="7"> //audi o/definition
Vel i ekesetripam Bypovehpi cture stream and angl e
Another Veclick 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. 1In 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 Velick information file may be present
on moving picture data recording medium 231 or may be
downloaded from server 201 via the network. The Vclick
infermation file is normally supplied from the same
medium as that of the Veclick streams such as the moving
picture data recording medium, server, or the like:
<pgc num="7">
//audic/definition of Vclick stream by subpicture

Stream and angle
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57 <object data="file://dvdrom/dvd-enav/vclickl.vck"
audi o="1" subpi c=YT111l angl e="111/> <obj ect
data="file://dvdrom/dvd-enav/vclir-kl.vck"

audi 0=11311 subpic=11211 angl e=111TV/> 5 </pgc> In
this case, two different filtering conditions are
described for one Vclick stream This indicates that
two different Vclick-AUs having5sdi fferent attributes
can be selected froma single Vclick stream 10 in
accordance with the setups of system paraneters at

t he clakejdct |dadess” hiale: Hodddddner/ dddb ,ermet/ardatakl . vek”
manager 210 checks the tinme stanps, attributes, and

t he ldudiaf” MUssuliwl s€l Ettandset"dt/>mat ch the gi ven
conditions, thereby 15 |dent|fyiqp required

Vel i clebiest /@ﬁ@c‘dn@llee usidfndie Advd_enavisadiildklparck”
expl ai ned according to the above descrlptlon In the
abové@ US| cHPPIGUR o'an®sesents an audi o stream
nuan&, |ch is expressed by a 4-bit nunerica

val ue: leeMAse 4-bi t nunerical values are

assi gned t iﬂf’ pi Cgeu,f ec%ur%’ﬁfe Lel es gfq:%rhl econditions

nunber angle way,

par a@‘iteerc{%s%a}lﬂ?i%hw IR Y @ sjc%- Bint. nlﬂﬁ“ G@lyicates

value. That iIs ree paraneters I o="

subpieat2 twAnRd federl 1AL ganle h%)(rﬁrn%s%ﬁ@f%@ ey
X321 (hex) This value is uséd as a filter ID. That

i's, eachiVYeldesk-odd has s2ibshid fiddt er siBgle &FcVekikClktream
AU header (see filtering id in FIG 14).
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 Veclick AUs.

An example using the filter IDs will be explained
according to the above description. In the above
conditions, "audio" represents an audio stream number,
which is expressed by a 4-bit numerical wvalue.
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
audio="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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58 This nethod defines a filter ID as a conbinati on of
nuneri cal val ues by assigning nunerical values to

, i ndependent paraneter values used to identify each

AU. Note that the filter ID may 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 pictére clock value T and
filter IDx frominterface handler 207 (step S4401).
Meta data manager 210 finds out all 10 VclickAUs whose

[ i fetlimies neatd et edenfoiviasy pifctluree dbds avalardifaftriom af
Vclick streamstored in buffer 209 (step $S4402). In

or deriume Figad ol war PyAEs s igndead unes r istadwyailmeE| GS.
45 and 46 can be used using the Vclick access table.
Met a dter ShsltigeParryeiitec R ligs psog|ticckdaptidadeash AU.

d d ly AUs with th filt | D t
o SR a9 A ' SRR o S bRk a1
mhlc%t %%'%%53£§ﬁ§2§#$%ﬁééﬁgﬁﬁ%§%ﬁEta dat a decoder

217 wth'the res 20 have the

fol |l owi ng p i8S .d) .t Us .t he

o Low 9 SYOPYd [atiud Jofd  LEa8 AR G Lhe omR

AT theee tAUs Maave d:he saB gkl 80 R4 veAYRohAnk N Bicture
obj ect nmeta data stream which satisfy 25 the above
condichicRns via)l udnt iaind &ieteet 1pr @SeHoreXe@Rt-£aE8 handler

these AUs. In the above description, the filter IDis

defiged (step S4401). Meta data manager 210 finds out all
Vclick AUs whose lifetimes include moving picture clock
value T from a Vclick stream stored in buffer 209 (step
54402). In corder to find out such AUs, procedures
shown in FIGS. 45 and 46 can be used using the Vclick
access table. Meta data manager 210 checks the
Vclick AU headers, and sends only AUs with the same
filter ID as x to media decoder 216 (steps S4403
to 54405).

Vclick AUs which are sent from buffer 209 tco meta
data decoder 217 with the aforementioned procedures
haﬁe the following properties:

i) All these AUs have the same lifetime, which
includes moving picture clock T.

ii) All these AUs have the same filter ID x.

AUs in the cobject meta data stream which satisfy
the above conditions i) and ii) are not present except

for these AUs.

In the above description, the filter ID is defined
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59 by a conbination of val ues assigned to paraneters.
Alternatively, the filter ID nmay be directly
designated in the Vclick information file. For
exanple, the filter IDis defined in an IFOfile as
follows: 5 <pgc nune"5"> <param angl e="1"> <obj ect
data="file://dvdrom/dvd enav/vclickl.vck" filter
id="3"/> </paranm> 10 <param angl%="3"> <obj ect
data="file://dvdrom/dvd enav/vclick2.vck" filter

i d="4"/> </ paran> <param aspect="16:9"

di spltay= wiaes tnalthi crolyj feota ldatsa='S9ilgmed dvdwamafrders .
enav/vclickl.vck"™ filter id="2"/> </paranr </pgc>
The dWldermEsicrdlpti gmd dildaes k ety \asl iddk ezt st desrignated
and filter ID values are determ ned based on

desi driatidtf paiifet erforgdtdan di 6t vdlarciexamplsy the

filter, ID a transfer of AUs from buffer 209 _.to nedi a
deco%r&ltﬁ]'-?nﬁjr é%&f?ef%i% He' Sdhd B ddddudss Tad Jowsgl g

44. the designation of the Vclick 25
a0 e

info ionfTile,” when the angl e nunber of the player

is " @bar%l?r{ )énx%cllézc.IﬁTAUs whose filter |ID value is equal
to "4" are sent froma Vclick streamstored in file

<object data="file://dvdrom:/dvd enav/vclickl.veck"
filter id="3"/> |

</param>

<param angle="3">

<object data="file://dvdrom:/dvd _enav/vclick2.vck"
filter id="4"/>

</param>

<param aspect="16:9" display="wide">

<object data="file://dvdrom:/dvd enav/vclickl.vck"
Cfilter_id="2"/>

</param>

</pgc>

The above description indicates that Velick

streams and filter ID values aré determined based on
designated parameters. Selection of Veclick AUs by the
filter ID and transfer of AUs from buffer 209 to media
decoder 217 are done in the same procedures as in

FIG. 44. Based on the designation of the Vclick
information file, when the angle number of the player
is "3", only VcliCk_AUs whose filter ID value is equal

to "4" are sent from a Veclick stream stored in file




10

15

20

25

60 "vclick2.vck” in buffer 209 to nedi a decoder 217.
Wien Vclick data is stored in server 201, and a noving
picture is to be played back fromits head, server
201 need only distribute a Vclick streamin turn 5
fromthe head to the client. However, if a random
access has been nade, data nust be distributed from
the mddle of the Vclick stread0 At this tine, in
order to quickly access a desired position in the
Vclick stream a Vclick access table is required. 10
FI G "6’ arcidxdnplom fofert 70 Ndld aleddec eissodeablza.?.
This table is prepared in advance, and is recorded in
server 20WherhiVeliath elatan ia s dxedstior egrven BH1, and
Vclick information file. Reference nuneral 600
denoffed'%¥ Wid isttarEs degdende PhmiveR b@§$sfﬁpWel§@aﬁﬁ§d

e e
I fr Vclick st

Xgrgggbongg%%é%ﬁ %@ ?ﬁ&% ;fa §%§%g%hel§09|ﬁﬁndom

Pi Ct Yree dlsf @e%% m%gr %@%@dbﬂ%tt%FtHESEE?Bu§%ﬁn%rom the

of the randon1access destination O

| mage g R0k St @ked N ckhe £ Mahi, Ck a3Ce8SS %%REe’lﬁnorder to
access point of atine stanp wth a value close to

t hat quiie® 15t adRelss tehekiedd p@sitabd ant EABSHLISERNstream,
start location is sought while referring to tinme

st anps Vic ithe a¥ckisek tableamsnearutikati. 25 access

point. Alternatively, the Vclick access table is

sear ched @G .a ¢t isimewst amp eongliel o€ hékoveltihdkt aokess

the random access destination of the noving inmage, and
table. This table is prepared in advance, and is
recorded in server 201. This table can also be stored
in the Vclick information file. Reference numeral 600
denotes a time stamp sequence, which lists time stamps
of the moving picture. Reference numeral 601 denotes
an access point sequence, which lists offset values
from the head of a Vclick stream in correspondence with
the time stamps of the moving picture. If a value
corresponding to the time stamp of the random access
destination of the moving image is not stored in the
Vclick accéss table, an access point of a time stamp
with a value close to that time stamp is referred to,
and a transmission start location is sought while
referring to time stamps in the Vclick stream near that
access point. Alternatively, the Vclick access table

is searched for a time stamp of a time before that of

the random access destination of the moving image, and
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61 the Vclick streamis transmtted from an access
point corresponding to the tine stanp. The server
stores the Vclick access table and uses it for

conveni ence to search for Vclick data to be 5
transmtted in response to random access fromthe
client. However, the Vclick access table stored in the
server may be downl oaded to the®dlient, which may
search for a Vclick stream Especially, when Vclick
streans are sinultaneously downl oaded fromthe server

10 t dFhhé/Tlhiidntst nean clke dosessnittatelde S rare sal s@cess point

si mul t aneously downl oaded fromthe server to the
cl i eI RGFRHEIGIher0 Hdred, tiaarbamp -pi ct ure recordi ng
nedlun1sucqﬁgs a DVD or the like which records Vclick
i s streans Hay S S AUSRE e t"fﬁlslcﬂ‘as?é:%‘swqblel @and uses
is efﬂggglve for the client to % %_X CE access
tabl &t o asc%eglelfrn&‘? 5§ SFEED & Be VGdeFh F@sﬁ@n?@

r, Ia back contents.. In sucl
the t%%?ﬁﬂtﬂ%%%i?s Fes arg ré@gpﬁgba ﬁeFﬁe 'ﬁée
pi ctung 2 re%%M@v%& TRAMBAS AN VELICK (Shneant o and ;s o the
the client reads out and uses the Vclick access fab

of | Ble@rRSt mafl O G TRRG QbCE%%ec&§%%Ed'%91Eﬁdh%W
onto its intérnal main nenory or the |ike. Random

pl ay baelcof £¥el iaCkcaticeamt.raai.ChEispedd apnoduaadnupenick
random pl ayback of a noving picture or the like, is
pr ocessednsy aret & idatla sdecaddry Advnlbadeke fYehi ¢ke server
access table shown in FIG 6, tine stanp
te the client, Vclick access tables are also
simultaneously downloaded 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. 1In this case as well, it is
effective for the client to use the Vclick access table
SO 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 Veclick 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 Veclick access table shown in FIG. 6, time stamp
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62 tine is time informati on which has a tine stanp

format of a noving picture recorded on the noving

pi cture recording medium For exanple, when the

noving picture is conpressed by MPEG 2 upon

recording, tinme has 5 an MPEG 2 PTS format.

Furthernore, when the noving picture has a navigation
structure of titles, program clka ns, and the |like as

in DVD, paraneters (TTN VTS-TTN, TT_PGCN, PTTN, and

the like) that express them are included in the

f or metineF 9 rRelmel Ol pssA: i atWisiohe heat ¢ dlimeotsdlamp format
ordered relatjion- ship is defined for a set of tine

st amﬁvlilaal ﬁé%ﬂ%rpl%@cca@d%rorp@e FYangr Ficture

ordered re atlons atine n |ntroduced As

for tigre ST PR atest S14 RBVin picture
or der. d 15 i_ntroduced accardin
anﬁ%a £%@@1 %@5%“%@VH&§

stream %@E!GSJZ‘ %SP§ %]{ﬂ%{(ﬂ OW ARG 1 eondl L o%eg' )the moving

Vclick AUs I n the stream are arrange

aSCG%@H@%ﬂ@“ﬂﬂS‘J ﬁéﬁﬁ%éﬂfﬁﬁasﬂgﬁdﬂﬂfé‘dﬂm%itﬁ%% %Qogram
lifetine of each Vclick AU is determ ned as fol

Let fchbé rishe ad e hst amkevalsig rofpva, 9ipkeRmAde r ki rra"TN,

stanp values u of AUs after the given AU satisfy u >=

t. L&Wst TThle &TmindEONMEDTE ofarsucihe” U'ike)Wthalk express them
satisfies u #t. A period which has tine t as the 25

st ar erei racanded ias thiee fenuhatti we itsmeef i ned as the
lifetime of the given AU. |If there is no AU which has

time stanpSgallge Wpathfomsatiadfiras @Oﬁzatllaif gderiggl relation-

iven
g 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 accerding to a natural playback order of

the DVD. Each Vclick stream satisfies the following
conditions:

i) Velick AUs in the Veclick stream are arranged
in ascending order of time stamp. At this time, the
lifetime.of each Vclick AU is determined as follows:
Let t be the time stamp value of a given AU. Time
stamp valiues 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
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63 AU, the end tinme of the lifetinme of the given AU
mat ches the end tine of the noving picture. ii) The
active tinme of each Vclick AU corresponds to the tine
range of the object region described in the 5 object
region data included in that Vclick AU Note that the
follow ng constraint associated with the active tine
for a Vclick stream The active@dinme of Vclick AU is
included in the lifetime of that AU 10 A Vclick
stream whi ch satisfies the above constraints i) and
ii) Hds tiHee feord gwinry gbdthe prioprime st Fihestgiven AU
hi gh- speed random access of the Vclick stream can be
made PHCRAT Itse e drimre P d diher movdewomd.ctaitsuf f er
process upon playing back the Vclick 15 stream can be
sinplifi edl.ﬂThe f?%frl‘éff rEe 1He 87Gh el itk ddimgresponds

respective Vel jck AUs erases AUs from those ,

it ontha |Gl re s, B e A B deg g 1n the
assumngy-iQns ar. fer. a onpl.i.cat
buf f ggjmnage \r%% g?aééar elgﬁcllr etfdgémas aoct r%:ll&c%f—?gjdt ive

20 AUs onpdiae kBHaftertheT%lfl%inQ%%r%%riinﬁ“ QL Wil dted with

be given under the assunption at the Vclick stream

sat i shiceadthecakave tree- GORGILicQNS tirkaad i1i). In the
Vclick access table shown in FIG 6, access point

of f set i ndiheataes iarepasintd @T oreld Melnick sstheamded?%n the

For exanple, the Vclick streamis a file, and offset

i ndi datfes inef iolfe theitn®&r. val ue of that file. The

rel ati onship of access point offset, which forns a

pair A Vclick stream which satisfies the above
constraints i) and ii) has the fellowing 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 Vclick
stream for respective Vclick AUs, and erases AUs from
those which have larger time stamps. TIf there are no
two assumptions above, a large buffer and complicated
buffer management are required so as to hold éffective
AUs on the buffer. The following description will be
given under the assumption that the Veclick 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 Vclick 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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64 wth time stanp time, is as follows: i) A position
i ndicated by offset is the head position of given
Velick AU. ii) Atinme stanp value of that AU is equal
to or 5 smaller than the value of tinme. iii) Atinme
stanp value of AU imedi ately before that AUis truly
smaller than tine. In the Vclick access table, "tine"s
may be arranged at arbitrary irtfervals but need not
be 10 arranged at equal intervals. However, they may
be arranged at equal intervals in consideration of
conveént Bhcel Mo rs e ar 6t priveess fdd awees | i ke. FI GS.
45 and 46 show the practical search procedures using

the VeclickiaccesOihbt! WWbratad kg |qideadt risamhis head

downl oaded in vance from th erver to buffer 209,
a Vclploc lecalcocne'soggtgalb\feé] i sccﬁ?ﬂcg%— ownl oaded fromthe

server and; 4 [ f 09. e h the :

Vel ick st %ela)fn 2%18{% is&%c‘ggsls s & aarncqui arefq4ptl to or
MOVi RGN IGAIT e Aatid d 8eONM NG g%?deqm 231, they 20 are

| oaded from di sc devi ce ZBQ and are stored in buffer

209. Upon irieiceptd ofin®f JEANGDived Wre ) Aolhnehift@My before

i nterface handl er 207 (step $4501), neta data manager

210 séarcches itd neudfy tdhe Veld ehaaceass .table stored in

25 buffer 209 for maximumtime t' which satisfies t'

<= T (stem #AB0)clikkiagivespeaddesr ¢ ioan sbenay be

conducted wusing, e.g., binary search as a search

al godirrimoed at arbitrary intervals but need not be
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
Veclick stream is downloaded in advance from the server
to buffer 209, a Vclick access table is also downloaded
from the server and is stored in buffer 209. When both
the Vclick 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 Vclick access table stored in
buffer 209 for maximum time t' which satisfies t' <= T

(step 54502). A high-speed search can be conducted

using, e.g., binary search as a search algorithm.
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65 The offset value which forns a pair w th obtained
time t' in the Vclick access table is substituted in

‘variable h (step S4503). Meta data nanager 210 fi nds

AUx which is located at the h-th byte position from

the 5 head of the Vclick streamstored in buffer 209

(step 54504), and substitutes the tine stanp val ue of

X in variable t (step S4505). Adcording to the

aforemen- tioned conditions, sincet is equal to or
smaller than t', t <= T. 10 Meta data manager 210
check:evatfiigetaus ive thd chvdidmie st medm iwi thurob teriomdx time
and sets the next AU as new x (step S4506). The

of fsét vl UdDfVed & aqasas thalde iLs vamisdhitated (st ep
54507‘), ,ar}thl]f{iirre st val ue of x is substituted

in vaRase U i stEEPL S 4 8) . Mata datp mppggex ép finds
S450 t.a,data , manager .2 instructs buffer 209 to
send dat arw%l‘l %@mlsofjfosc&tse%ﬁ Ao e &F Wh y\%@l POR 1t P8amrom the
to [ ; nd_S4511) . t he

ot hor Fand 11y A B Stk o el o Been

( YESgiamoztiep a240Q l.ue sof S U d.by_u.
TIPS A if%} S%%é%%)% . @’ﬁe%,lg‘tehte“\?g?ugggﬁ‘% o xin

var i ahlre ablies tupdateed shy o) | (acRording Bo) thet 8Poremen-
S4603). If the next AU is present on the Vclick stream

(i . etjonkdx comdiatiohie kasteAl) i6YEGuaN 8beprS4884)er than
25 the next AU is set as new x to repeat the
af or &menti sred -procedures (the flow returns to step

S4506 in FIG 45). If x is the last Vclick AU of the
Meta data manager 210 checks Vclick AUs in the

Velick stream in turn from x and sets the next AU

as new ¥ (step 54506). The offset value of x is
substituted in variable h' (step $4507), and the time
stamp value of x is substituted in variable u (step
54508). If u > T (YES in step 34509), 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 S4601),
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 $4603).

If the next AU is present on the Velick stream
(i.e., if x is not the last AU) (YES in step S$S4604),
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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66 Vclick stream (NO in step S4604), neta data manager
210 instructs buffer 209 to send data fromoffset h
to the end of the Vclick streamto nedi a decoder 216
(steps $S460S and S4606). 5 Wth the af orenenti oned
procedures, Vclick-AUs sent frombuffer 209 to nedia
decoder 216 apparently have the follow ng properties:
i) All Vclick-AUs have the sanedt fetime. In addition
noving picture clock Tis included in 10 this
lifetime. ii) Vclick-AUs in the Vclick stream which
sat i Sf3lide sowmAm cOMYi 0 ot & Aot mertes et ;exceptyer 210
for these AUs. The lifetime of each Vclick-AU in the

Vel i R UG AHGIRT (RS theseint idasa |fﬁ@nbf0ﬂfr$@tt AUgo the
but th(% jgo not %] s match. In practice, a cas

showP 1oh OIS F£ 4R GEet i LoTREY i Sanels T IAUHisteps
and R 5 A”EJ ectlvely descri be objects | and 2

are up estar ‘time of the lifetime of AU4S.

Ho t f t AUs,
ot oh heit e e e e B rO%%r%UFeeSm e Al 2V
are grAngednl Bbulfie r YL Pl %%co %? ?Ea@%ntly

exam ned. Assune that noving picture c ock

desi gaaiedheATRANdgid @ridpe 23 Rrocedures shown in
FIGS. 45 and 46, AU#1 and AU#2 are sent fromthis

Velick strigamatld nediiaxikdegnderavél@he Siafee 178G A me.
decoder 216 can recogni ze the active tine
In addition, moving picture clock T is included in
this lifetime.

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

The lifetime of each Vclick AU in the Vclick
stream includes the active time of that AUs, but they
do not always match. 1In practice, a case shown in
FIG. 47 is possible. The lifetimes of AU#l 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 Vclick 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
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67 of the received Vclick-AU, random access can be

i npl emented by this process. However, in practice,
since data transfer from buffer 209 and a decode
process in nedia decoder 216 take place during tinme T
5 in which no object is present, the calculation
efficiency drops. This problem can be sol ved by
i'ntroduci ng special Vclick-AU c&l’/l ed NULL_AU. FIG 48
shows the structure of NULL-AU. NULL_AU does not have
any object region data unlike normal 10 Vclick-AU.
Ther &fortdie NGIAeiAghas Idmky 2 /| ireadore ads@tss ¢6es beot
have .any active tinme. The header of NULL-AU . includes
a fl aFHTRCHShPH Ht s REORSSSr | Howeasr /i 40 RUBCLAgGe,

NULL- AU can, be insetted in a Vclick stream within a
tinme Srlg{r?gﬁae d\ﬂ%& etrﬁ_’l&sge&ri \f&oﬂ %é”ﬁj ra% Oobpect @ fscrge
res . ta. d . r, 21 oes ,not_.out put _an .
R L ERgees B Rl 2 0160 22 o R AR time
i ntraqdu ElL.G chan Li ke, r l.e. .EI G
49. %gd#?f% iqrﬁ: n E:OGObﬁgeEits q%u%ﬁ-%iﬁblﬁrnt%%i éje‘%gggf‘%?ﬁﬁa

Vel i e £Sich eal zﬁok%li CknAls pabg 18k 2agedel Bot hegonder
of AUHL' AU#%/', U#4, and AU#3. FIGS. 50, 51, and”52

showinheodopenat ispecoh1n®aidat aunenages GO AU.
corresponding to FIGS. 45 and 46 in association with

a V, clickFsGred® shoeisudineg shukctAbe 25 Tal BS,. mevaL AU

dat a manager 210 receives noving picture clock T from

i nt efPaeenpinbgee 20y Ebept $65Q0&R, debkaiind ikaxhoumal

t' which satisfiest' <= T
Vclick 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
is present.

Meta data manager 210 does not output any NULL AU
to media decoder 216. When NULL AU is intrqduced,
FIG. 47 changes like, for example, FIG. 49. AU#4 in
FIG. 49 is NULL AU. 1In this case, inla Vclick stream,

- 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.

That is, meta data manager 210 receives moving

picture clock T from interface manager 207 (step

55001), obtains maximum t' which satisfies t' <= T
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68 (step 55002), and substitutes the offset val ue
which fornms a pair with t' in variable h (step

S5003). Access unit AU which is |ocated at the
position of offset value h in the object neta data
streamis set as 5 x (step S5004), and the tine stanp
value of x is stored in variable t (step S5005). If x
is NULL AU (YES in step S5006),68AU next to x is set
as new x (step 55007), and the flowreturns to step
55006. If x is not NULL_AU (NO in step S5006), the

of f setstep URDM2 X, iznd s wrorethfes vidré abf fsdt asltuep which
55101) . The subsequent processes (steps S5102 to

S5105 § 145 PHT gt Bstlepsin 55p01ak ke 36208-4m FE0E3)52)
are :{gce sane as those jn steps S4508 to S4511 in FIG
45 adtF St Epsabo i Bes foratiad ofe.thes predtion of

pr ot ao¢ et n the server .and client wll bhe ,

expl a?%esa&be%e AS Jtrhgtrber STOLTTE e Lfgotr? S ths set as
ting Vcld ro rver 201 tq client, 200, for,

exanp ed,éel%de%@a L1 :erriae'lt;ﬁée:]stégﬁ S%rao BodsiE Shkows, stored
Si nca RAR M@ g0ad Chey Hdopa th #DP iR Ak AC i

20 i nportaance to real ti manessg,,yI pac et}!s lasre I |LkétL€ (5%% =

be abdd exbo0d) R inesitsad @ (\VCIdeK -5 kRAMY Sstep $5007),
divided into transm ssion packets (RTP packets) en

it i end rArsnilidwedetAirrexanplsa «f & omet.hod fofx Sisomicrg

a Vclick streamin transm ssion packets will be

expl &Vdéd AR5 Nfeliow.s tEpGS.5 00 6and theard fisespectlineelyf x is

views for explaining a nethod of form ng transm ssion

packéterieg in variable h' (step $5101). The subsequent

~processes (steps 85102 to 35105 in FIG. 51 and steps

55201 to $5206 in FIG. 52) are the same as those in
steps S4508 to S4511 in FIG. 45 and steps $4601 to
54606 in FIG. 46.

The protococl 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. TIf 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
Vclick 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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69 correspondence with the small and | arge data sizes
of Vclick AU, respectively. In FIG 7, reference
nuneral 700 denotes a Vclick stream A transm ssion
packet includes packet header 701 and a payl oad.

"Packet 5 header 701 includes the serial nunber of the

packet, transm ssion tine, source specifying

information, and the like. Theg%ayload is a data area

for storing transm ssion data. Vclick AUs (702)

extracted in turn fromVclick stream 700 are stored

i n t ECPHARTEEen@ \Widr tthe maval Varndc kK sAgecalanat iees of
stored in the payload, padding data 703 is inserted

in t et ng € shest Ve paddi g Gat’a irs fememged ameral
to adjust,the data size, and a run of "0" val ues.
V\hendﬂttﬁi 9587 a3 e Tarieadet o Bensqiasics prsket

of o r 15 plurality. of l'ick_AUS, no paddin

dat arl?lscciruec%lﬁ eag:.ket()bet Yot g‘r HPh & plé‘ly%"aéi'shg\%gkﬁt
nmet h f-0rm. sm,ssi_on .packets whe e

Velic é%%rbgﬁﬁbﬁ' ]%£%¥bgg% Fﬁr&a§a€ﬁg§ r IggﬁaPFFﬁet'

dat a «(:802MhitRaton Gambe Shgred sip%ca_fggxkaqg gggsngifegon, and

first transm ssion 20 packet of “Vcli

storetie Nitkke Paweoadyloble 1kerRiAAg sdaka £5804) oirS ng
stored in a payload of the second transm ssion

packétankhithe osit drage sivzeiek e (payhoadtshikkdhas turn
a free space, that space is padded wi th paddi ng data

805. fTha Yaie cappltiresmt G084 eases2brehetdai nhenpaVebhak

AU is divided into three or nore packets. As a

pr ot #&6N &hRererhaNcRIPk_AVTRafHppebeextored in the

payload, padding data 703 is inserted in the remaining
area. The padding data is dummy data to adjust the
data size, and a run of "0" values. When the payload
size can be set to be equal 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
payleoad 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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70 Transport Protocol) or HTTPS may be used. Since
HTTP has good chem stry with TCP/IP and omtted data
is re-sent, thus allowing highly reliable data
communi cati ons. However, when the network throughput 5
is low, a data delay may occur. Since HITP is free
fromany data om ssion, a nethod of dividing a Vclick
streaminto packets upon storagé€0Oneed not be taken
into consideration. (Playback Procedure (Network)) 10
The procedures of a playback process when a Vclick

st r edaTS s ditotorrasier ver HIOFShinlay e descr.i bédnce
below, FIG 37 is a flowhart show ng the playback

st ar 1T e 9951ch At raf tidrht AERYIEr ainshemg tded data
pl ayhack 15 start instruction until plaéggck starts.

In stép TBPAT R LSl IR £19hgVaysddiebdeadata

instr ' ._.Fhis input is received,by interfa
handicorpl caribat | oMt iBeine s eegretl Egughput
reparatsi 0 d .t [ icture.pla .

P PRGN SOMRC o9 RN LS U S REAVRGK 1o e
st ep r8340 Loyl (A t2eBHIQD Wt N2 SREUSH %91dE@§d§hge§g¥click

been opened. If the session has not been opene

the ElhewaadyaneepatRestepped’@2ora0EN8EWHSRott BE ELRWL into
advances to step 53703. In step 53702, a process for

opencrgstiherseéssinon between the 25 server and client
is executed. FIG 9 shows an exanpl e of conmunication
pr océBupebatkoRroessiior dpenwomki) session cl ose when

The procedures of a playback.process when a Vclick
stream is 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 step
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 contrecller 205. It is
checked as branch process step 83701 if a session with
server 201 has already been opened. If the session has
not been opened yet, the flow advances to step $3702;
otherwise, the flow advances to step $3703. In step
83702, 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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71 RTP is used as the comuni cation protocol between

the server and client. A negotiation nust be done
between the server and client at the begi nning of the
session. In case of RTP, RTSP (Real Tine Stream ng
Protocol) is 5 normally used. Since an RTSP

communi cation requires high reliability, RTSP and RTP
preferably make conmunications dsing TCP/ I P and

UDP/ I P, respectively. In order to open a session, the
client (200 in the exanple of FIG 2) requests the

ser vétTH 208 1984 s e xaipieigiatllan motaeqir ditdeen the

i nformati on assocjated wth Vclick data to be

st rea??e‘ﬁ’et%%?é D”éé(%éltBE ettt iatdumisthdte dame between
clie is notified, in advance of the address of .the ,
ser vggrhet Hat ¢ |rstarrimﬂ)urﬁe]sert]ﬁ’:\tagC tg‘@r SRy Ao tpe session.

novi NG, Fgacééj.rcﬁf tEQF erIlque ekéal(:l&il%}/e S]tﬁze%ﬁ\ﬂ?mq? q:o%fo’col) is

e.g., recording address i nformation ona

pitha%dkﬂﬁyr§§§5ﬁiQﬁjﬁﬁgﬁﬂnRﬂﬁﬁc%ﬁﬁﬁ%iéﬁﬂﬁﬁlgﬁgwéges

information of Vclick data to the client "as a re

to thigh equesini INbhe s9eE fHrealRR Jdrlae Gl make
recei ves information such as the protocol version of

20 t bersessicet,i c9aS sAh O WIS/, IPSe3% UDPYATE, respectively.

connection information, session tinme informtion,

met a Idatadsanee aretna adates sdiohr, i hitkes,! iand t(Reol ikethe

As a method of describing these pieces of

i nf oeFarPde, offorrIéka@pl eequsbRs( SbssiservBes R0t ianthe

Protocol ) is used. The client 25 then requests the

ser vEXAGLlEpeF & 1Sesgi) oo RFSPISETUR opmeléd). aFheciated

server, pr res for streaming, and returns _a session

| D. ﬂ*ﬁégp?’ﬁé@ega&&m BEqsasepRed (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 Vclick data to the client as a response
to this request. More specifically, the client
receives information such as the protocol 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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72 correspond to those in step S3702 when RTP is used.
When HTTP is used in place of RTP, the conmmunica tion
procedures are nmade, as shown in, e.g., FIG 10.
Initially, a TCP session as a |lower |ayer of HITP is
opened (3 way handshake). As in the above procedures,
assune that the client is notified in advance of the
address of the server which dist/@ butes data
corresponding to a noving picture to be played back.

After that, a process for sending client status 10

i nf ordRRTVIPYE =0 o dfractigrd i dounteyn, RTahgwageed.
sel ection states of various paraneters, and the |ike)
to the ser¥fs? EITR, 1% 4ped SoP LD foxddt ddie Rsmunica-
proc§§ses descrjbed so far corresgggg tg those in _step
53707 49 FHSESHUIFETP LS adiSep 3B FRPVY 1Fro&eds f 6rlG- 10.

fd.ng -t to.t it Vcli dat [ .
[CAUSSLINGIIE SIS o S IR NELLON BRI oo 1
cli erggaérﬁeoop(%n'wa IS RPC8aES S A lne'E%I%t ed Q¥ zu%%%le%res,
an instruction fromthe 1nterface handler to netwrk

Manageys Q8 crand tiken 1 120 rsendifg 13 ie0uestdfhde of
net wor k manager 208 to the server. In case of RIP

net waie nritagess 238 thends rak REBR LAY swetbod eko dhite
server to issue a Vclick data transm ssion request.

The serrespspedink e® a Yolviiely plicteam to be played back.

transmtted with reference to information 25 received

f r omAtthe reltiherit, <0 praceasd ¥l isekdingo cilienthetsénger .

Furthernore, the server specifies a transm ssion

st ar L ngesmeitemni fet-Be » Vel mekusecsaming sguntry, language,
selection states of various parameters, and the like)
to the server using, e.g., SDP may be executed. The
processes described so far correspond to those in step
53702 in case of HTTP.

In step S3703, a process for requesting the server
to transmit Vclick 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 Veclick déta
transmission request. The server specifies a Vclick
stream to be transmitted with reference to information
received from the client so far and Vclick Info in

the server. Furthermore, the server specifies a

transmission start position in the Veclick stream using
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73 time stanp information of the playback start
position included in the Vclick data transm ssion
request and the Vclick access table stored in the
server. The server then packetizes the Vclick stream
and sends 5 packets to the client by RTP. On the

ot her hand, in case of HITP, network nmanager 208
transmits an HTTP GET nethod to7i3ssue a Vclick data
transm ssion request. This request may include tine
stanp information of the playback start 10 position
of a WisvE i guiRe tigrien riel averaferttep gdisfiibes ka s¥elntclposition
streamto be transmtted and the transm ssion start
posi thStUded Hits e e ik tdvet as e nastiissd ods HagueRTP,
and %%gg thef click strean1to t he cllent by HTTP. In
step SEGGTS s iste ek JWh¢1 sepyer.

stre sent_from.the server, on f [ executed

Thi saIerr oceéss 9% e B evisit k%#“ﬁ 2& &b &y sends
enpt i gd.\when \cl tsream ?yyn33|onfron1the

server %%g t oo Fg%£C§] metbzi)r at'd manager 210 notifies

the interdagedand|sr Hhat, tfﬁaé%ﬁggﬁfQQQTSt%@%%&fEE

20 sufficient Vclick stream the flow advandes to step

S370mankyest epsSIRRsniite i erfracephandkbd $3UeS s,
novi ng picture playback start command to controller

205 anWcdlisk idasues rancaizaidnt @enkatdat ahagnagei:c2tOmay
to start output of the Vclick streamto neta data 25
decodecl2d?z. tEmE s38mps iafilrowmthant ofhowenglileack start
procedures of the playback start process different
fronPeBésa@onnof a moving picture. The server 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 383704, 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
S3705. In step S3705, 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
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74 FIG 37. In the processes described in the

flomchart of FIG 37, the process for buffering the
Vclick stream for.a given size in step S3704 often

takes tinme depending on the network status, and the
processing 5 performance of the server and client.

More specifi- cally, along tine is often required

after the user issues a playbadK instruction until

pl ayback starts actually. In the process procedures
shown in FIG 38, if the user issues a playback start

i nst rlid4 oh/ i n Bt epha 1838005 epldpdracikoarf i i Mj owchart
picture i nmediately starts in step S3801. That is,

upon Fedefti oh/ ofthherpegArdieor drudifieimst rilet iVl fkomt ream
the user, interface handler 207 _issues a pl ayback

st ar t* Torfimehd’ ¥ Tt r'dl 19reR265 7 44 affied idkes Rdmgser
need t it after. he aor she 15 .issues | ayback .

i nst r%g}elnonm%tci’rf %e e AHSw a&%ené)rocessmg
I ct s S3 tQ 805 are th sane as.
Phos %%${§é%§§§§§%%HFb%§§%% i FI f%%?'lﬁﬁngﬁPeC£%l_
S3806sa1a 01 %anﬁhu{ Qri e cading Lh qreg;%llj;]'ll:%lﬁ a%%%%a@hlen user

synchronirsm wi t he novi ng pictur ose pl-ayback

I's i nsRRRG eSPlaS/xaCUlREr M nSReGHh paaki%ckURR rt g
reception of a nessage indicating that a” girven size

of thetVellilgk stireamd $raiceised pird ke Ryl kdbwnf HaMrIg. 38,
net a data manager 210, interface handler 207 outputs

an odffpthest@er domwmesdaoblblypavel istkrst ieamruet2bnt he step
neta data decoder. Meta data manager 210 receives the
ti neSsS8afp oflavivechovifng piovtinge puwboseepliaykaddktiedy boarts
progress fromthe interface handl er, specifies
in step S380l1. 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 $3802 to S$S3805 are the
same as those in steps S3701 to 83704 in FIG. 37.

In step 53806, a process for decoding the Velick
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 Vclick stream is stored in the buffer
from meta data manager 210, interface handler 207
outputs an output start command of the Veclick 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
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75 Vclick_ AU corresponding to this time stanp from

data stored in the buffer, and outputs it to the neta
data decoder. In the process procedures shown in FIG
38, the 5 user never waits after he or she issues a

pl ayback instruction until he or she can view a

nmovi ng picture. However, since the Vclick streamis

not decoded inmediately after thte beginning of

pl ayback, no display associated with objects cannot

be made, or no action is 10 taken if the user clicks

an objekiCk B | PR B aybaRkndf t@ Heh b e pitotyy rom data
net wor k nager. 208 of the client recejves Vclick

Str eaOTHT CHY e Rertein A8 PR He: St Ve i data

storg§éé§ min buffer 209. The stored object neta
data Are°<eht to 15 neta data decoder 217 at

i ate, ti,m That__ | t t
R el TR RN A
et it mipmesay Rl 42 e M

that itigered@ng furamdata ot aed ddn 20 AT §loR0% A ure.
sends the specified object neta data to neta data _

decodriwedEr f orinces peed ina JAUS s vkl dat & otderedele217
decodes the received data. Note that decoder 217 may

ski p ideeadiatg lof adatear frive deganering aTyld adivhicar,emo display
fromthat currently selected by the 25 client. Wen it

i s kRewedigdtedveliitdk ol ecursr espondi g mtadlet, hert nee action is
stanp of the noving picture whose playback is in

pr ogrré¥stad dheeadpibeds dksaded obd emst-a dat a

During 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 Velick 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 Vcliék_AU corresponding
to the time stamp of the moving picture whqse playback

is in progress has already been loaded to meta data
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not required and to del ete that

76 decoder 217, the transm ssion process of object
nmeta data to the neta data decoder nay be ski pped.
The tinme stanp of the noving picture whose playback
is in progress is sequentially sent fromthe 5
interface handler to neta data decoder 217. The neta
dat a decoder decodes Vclick AU in synchronismwth
this time stanp, and sends reqdifred data to AV
renderer 218. For exanple, when attribute information
described in Vclick AU instructs to display an object
regi GIECadE Hol Trettd & dt i Hutigdeiory dimastsss of mislect meta
i mage coq{our, and .the Iike of the object region,

and SEds Ghehe F'ie aF2a [aRRses MeH8 e sdylmiticoni sm

with the tjne stanmp of the vi ng pi cture whos
pl ayback iﬁshel N PFogted® et t"é?q”d’é;( é’ld:&&]diferw(?‘ose

COMPRNE A LI AR d NG TR %121 CLUE WAGRE the

pl ayback 1s in prog nme o

Vel "i'fl.t'%@ﬂa%ed%ta%rdﬁe&e tQJ qneQ:%J %gaw%lte%'gggtra égﬂ:ghg"hﬁ meta

at a.

fl owefaist de@odPlRIIRG the i Y aeedur eynehrankkayRaek this
stop process. In step S3900, 20 the useéer inputs a

pl aybdele stampi, nshiduckinds dwquigepl aykackoohvt kenderer 218.
nmoving picture. In step S3901, a process for stopping

t he fovi rgainpdge phayback rpbatesinficgmexécut edscthbsd in
process is done when interface handler 207 outputs an

st opVedArENAUt dnesrucssl éo 205plas An pheesaneeyine, the
the interface handl er outputs, to neta data nanager

210, M§h3odepat decegetomraRdasesob) mesk aprgedatantour, and
t he ta_data decoder. .

.gge llﬂe 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 is a flowchart for explaining the
procedures of a playback stop process. In step 53900,
the user inputs a playback stop instruction during
playback of the moving picture. 1In step 53901, a
process for stopping the moving image playback process
is executed. This prodess 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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77 In step S3902, a process for closing the session

wWth the server is executed. Wien RTP is used, an RTSP
TEARDOWN nethod is sent to the server, as shown in

FIG 9. Upon reception of the TEARDOMN nessage, the 5
server stops data transm ssion to close the session

and returns a confirmation nessage to the client.

Wth this process, the session I3 used in the session

is invalidated. On the other hand, when HITP is used,

an HTTP Close nethod is sent to the server to cl ose

the 10 sebRi®her (Rakddom Aceesse R obedurkogNed work)Jession
The randon1access pl ayback procedures when a Vclick
stredm s Prestitvon Sersmacwioad wi Whase Rifesiey jusdl, an RTSP

bel o a flowhart show ng the process

pr ocm&hﬁ%‘?&l‘?@ U et s st i rffddH accesdiovn in
pl ay art nstructi.on unt arts. 1In

st epb%%o? Outéerr":’(ferﬁ)tdt%1 a &&%@@ the

start t hods thod of
20 wﬁﬁ%ﬁ?éhe &ﬁgréﬁhectl#ro%él i% l%&ce§%|5%§510n’
POSi tHrRNS HHfh A% ARSI @R %%é g]%e'toat tggqgg{t

maki ng the user designate one point fron1a S

, COT ESPORMIING droddis 1 it HeM$ 0T M N RN Welsion
a met hod of directly inputting the tine stanp of a

novi ig Amvpildidated.andr td idthear @aavgi hakne nTHPe 15 used,
input time stanp is received by interface handl er
207, awhil@R'P iCdswses metimovd g miectture phaybatker to close the

preparati on comand
session.

(Random Access Procedure (Network))

The random access playback procedures when
a 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 instruction until playback starts.

In step S4000, 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
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78 to noving picture playback controller 205. If

pl ayback of the noving picture has already started,
controller 205 issues a playback stop instruction of

the noving picture whose playback is in progress, and
then outputs 5 the noving picture playback preparation
command. It is checked as branch process step S4001

if a session with server 201 ha$ al ready been opened.

I f the session has already been opened (e.g.,

pl ayback of the noving image is in progress), a

sessitoh et obeg Piocesse imlapkerit ewbritrdlil est 619584002 dlfayback
t he session has not been opened yet, the flow
advarfiesthe REEHRBA0T Wis har adhaeadty i atfed prasedsller
in st S4002. In step S4003, a process for opening

t he i 0T et bl AR FerSiaP di tducdnion ©f the mOVlng

g§$8%kﬁgz Thlﬁgggo%ﬁﬁg?gs]the zgpgngﬁﬂghat in %en L tputs
requesfd ng, i A& re g:;‘iat))'baa;ﬁi ﬁ)ereécalrfbga%agzt% It is

desi gnat i ng Y Hie st

posi tdHt dex ee?%e%ﬁaﬁfizhv‘ﬁiﬂrlo%ets@e st% S.S'ﬁlQJrﬁ)lbe_Lth\%e%etsI%?Lon with

server and client is open. This process is

| npl exmntead Jdoyl sendidg cmy |B>%ternu%§_::le91'édf romr the session has
interface handler to network manager 208, and then

sendiaigeadyeduest docpmadngewer.k mERIERICk2QF tdet R®ving image

server. In case of RTP, network manager 208 sends an

RTSPiRLAY: MEKNQ@SEO,thesgeBu@m tcd cises peroac¥el ickedtatated in

25 transm ssion request. At this tinme, manager 208

al soSteendd 00Re t ilive ticampsshian Hpecinbitedeehe opeagbagkt,

start p05|t|on to the server by a method using, e.g.

a Raﬁ&@ flow advances to step 54003 without executlng the
process in step $4002. 1In 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 54004, 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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79 description. The server specifies a Vclick stream

to be transmtted with reference to information

received fromthe client so far and Vclick Info in

the server. Furthernore, the server specifies a

transm ssion start 5 position in the Vclick stream

using tinme stanp information of the playback start
position included in the Vclick/Yata transm ssion

request and the Vclick access table stored in the

server. The server then packetizes the Vclick stream

and sé®ar paicket s tBhe heerddr cépentfins RTR/cIOrk hetream to
ot her hand, in case of HTTP, network manager 208

t r ans?f t'sT AT Gl Het FoBe rendes se 1nfomtd telomateceived

transm ssign request. This request _includes tine
st amp 17RO MR TPt Thet BT AABACK St (LB positieoreever.

t he @%%{H%f%Ctur .. The server specifies a Vclick
stream 10 be transmtEe Wi PREierdté e sidqrietart

0O of 1 e i ) 20, SASELLL S5 A1 - Saenaas!on

start position iIn S

acces; i t r et ho i .
o R R MG BT e
cli erthep Wit ddtStamndl0Ry i dh HRERST Loy Ryl /1ding

the Vclick streamsent fromthe server on buffer 209

i s exerutsed.tabll SHPRCESS thadRe- g .pr evantsdti® r then
buffer from being 25 enptied when Vclick stream

t r anp@Eicksitdre ey dinet e lservert rdasn t20@ Isahels bho®@iad to the
data manager 210 notifies the interface handler that

t he ISdfifee s R§tFor ed t he

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 Veclick
sfream to the client by HTTP,

In step 54005, 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




10

15

20

25

BO sufficient Vclick stream the flow advances to step
S4006. In step $S4,006, the interface handler issues a
novi ng picture playback start command to controller

205 and al so i ssues a command to neta data nmanager 210
5 to start output of the Vclick streamto neta data
decoder 217. FIG 41 is a flowhart show ng the
procedures of the random acces$0pl ayback start

process different from those in FIG 40. In the
processes described in the 10 flowhart of FIG 40,

t he prufclssidy Wuffar isrddmwe Vol iflowstadamdes t@ step
given size in step S4005 often takes tine depending

on t e H& worlh sttrrriSS 4Gt tihe  igrtcofesiendaretlfcor imwees
of the server and client. Mre specifically, a |long

time 3 SUREh Bt red dthack mdarts apands dgesoatroller
pl ay instruction until playback starts actually.
By LA Al e TR SRR e Bt 4 Raprger 210

41, if. t ser_.d ssue I ack start instruction
T S BP0 oAt BF Siving preerure Z5ts data
I Mediatgley- sthiarts in step S4101. That is, upon
reception of the playback start instruction fromthe

user, interfRce handlers12itH8%Ue%h R ih@NIND 26083 ¥ures of

pl ayback start command to controller 205. In'this way,

the tiser ragedmelccsist pallyehcie s@breherbssd8S gd f28rent from
pl ayback instruction until he or she can view a noving

pi ct thesePioc@9s.stieps $410Ret prS542Q6ecar eckheibafeiaSthe
those in steps S4001 to S4005 in FIG 40.
flowchart of FIG. 40, the process for buffering the
Vclick stream for a given size in step 84005 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 S4100, playback of a moving picture
immediately starﬁs in step $4101. That is, upon
reception of the playback start instruction from the
user, interface handler 207 issues a random access
playback start command tc 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 S4102 to S4106 are the same as

those in steps 54001 to S4005 in FIG. 40.




81 In step S4107, a process for decoding the Vclick
streamin synchronismw th the noving picture whose

pl ayback is in progress is executed. Mire specifi-
cally, upon reception of a nessage indicating that 5 a
given size of the Vclick streamis stored in the

buffer fromneta data manager 210, interface handl er
207 outputs an output start com¥and of the Vclick
streamto the neta data decoder. Meta data nmanager 210
receives the time stanp of the noving picture whose 10
pl ayback i5nister ot ees, f# apredess nfer fdeecdiongll ®Brg Velick
specifies Vclick-AU corresponding to this tinme stanmp

f r om A P™ 0 WG EHEL Buffidh Ut Plictune tiwse

net a 2qtq%q§goder, In the process procedures shown in
FI G YR 4% st S Wl 194 he Maresigpecifi-

o g AR, Wi S o
streand i dipts Gae Qe nd Rdi Al ek Al 8 t%%rb%g'i%”'t%%

of playback, no display associate object’s Can

be mairred MOmGdQN dat 2hdaken i1 d,he Hsere Lld (flléaldler
an object. Since the processes during playback of the

nmovi g7 piudidits and omputg HaGHUR MR 3EK 30 click

. process are the sane as those in the normal playback
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procedsieam desdhephicta tdaeraeafe tidelr .be Meiat eda mdbager 210
(Pl ayback Procedure (Local)) The procedures of a
pl ayFgsieiyescads Wiewe stdoip ok tder eaming priesemt @hose
novi ng picture data recording
playback is in progress from the interface 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 Vclick stream is not decoded
immediately éfter the beginning of playback, no display
associated with objects can be made, or no action is
taken 1if 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 playback process,

a description thereof will be omitted.
(Playback Procedure (Local})

The procedures of a playback process when a Veclick

stream is present on moving picture data recording
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82 medium 231 will be described below FIG 42 is a

fl owchart showi ng the playback start process
procedures after the user inputs a playback start
instruction.until playback starts. In step 5 S4200,
the user inputs a playback start instruction. This
input is received by interface handler 207, which

out puts a novi ng picture playbad preparati on comand
to nmoving picture playback controller 205. In step
S4201, a process for specifying a Vclick streamto be
10 useedign ek®buteld be ddscripvatdssiow.he interface
handl er refers to the Vclick information file on

movi ng piEt@r eddata z cebowcimgr hresham 2B Ithndplayback start
specifies a Vclick stream corresponding to the noving

pi ct P IT P TP E bl Hesihdtsar By Re ds@laypsck
I n st 202, . a process faor storing the Vclick
St ST CHE RGO e R B [ShARhRns (hisgep

roc | nt andl er 207 . ssue to t.a data_ .
ﬁanagszl?o 1'0,%4 glgsre}errllr;nldjﬁugcrs aasﬁl]'lr"’}y?f)ga‘ci< bgl}fafrg:?mﬁigu‘:tlon'
buf f Sl Z - ' t ] [ .
Phr TSy Aghdt B AR Do ARG Bl 2oz, wnicn

Nor Melultyput 2 Duldvaimg Mildtdlde? Qb 090 Wik halbn command

describes this size i's recorded on noving picture

dat a teeerivdingg piRditemA3Lbaorremiatror sl In step
assuring of the buffer, interface handler 207 issues,

to cedt20dl,] er RAsess Iorcapmid fiory readiligkowt reke to be

specified Vclick streamand storing it in the buffer.

Af t elustelde 1V leixsicugtedsamlins tétier gdtdcestshe thef fieterface
handler refers to the Vclick 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 S4202, a process for storing the Veclick
stream on the buffer is executed. To implement this
piocess, interface handier 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 is 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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83 a playback start process is executed in step S4203.
In this process, interface handler 207 issues a noving
pi cture playback command to novi ng picture playback
controller 205, and simultaneously issues, to neta

data 5 manager 210, an output start conmand of the
Vclick streamto the neta data decoder. During

pl ayback of the noving picture, ®click AU read out
from noving picture data recording nedium231 is
stored in buffer 209. The stored Vclick streamis 10
sent & datke datst ae quercdy e @pmdpr attep S4203.
timng. That is, meta data manager 210 refers to the
time St dfptS T 3RS Swovi e P ataureniiese 30 ayisescles ¢ imeving
progress which is sent frominterface handl er 207 to

specidyF FUkS I YA TorF T8I 1Ry Y Mt 45 e s tdmyback
tpoci ittt Y bt A Y IRt o ppta data
for r ' dat ecoder. 217 od t.h
recein\%—%eggaft \ﬁgli’\lgfaen Jt\(ﬁgﬁq]td}ct%d%r Cff‘?laﬁg/l Osfgie%‘e %%llc(i

decodinaf tdatidhd Mot R dep@,e different from
that currently selected by the 20 client. Wen it is

known t hatpwelrf ko At espand Rbtidd e ddute StaMA ck AU
of the noving picture whose playback 1S in progress —

has ale=eadytheann ardathd @iRtacdataa decoder nglhedibe 231

transm ssion process of object neta data to the neta

dat a idesddercdray: beffdmppdd.. 2ThEhetoireel $cddpkoktirkam is

novi ng picture whose .playback is in progress is

sequégtitaltioy medmt datemdsivedeimi2drf ate ahargbeoptrdatet &iming.

data _decoder 217. The neta

hat 1s, 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 étamp 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 Vclick 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
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84 dat-a decoder decodes Vclick AU in synchronismwth

this tinme stanp, and sends required data to AV

renderer 218. For exanple, when attribute information
described in Vclick AU instructs to display an object
region, the 5 neta data decoder generates a mask

i mge, contour, and the |like of the object region,

and sends themto the AV rendelér 218 in synchroni sm

with the tine stanp of the nopving picture whose

pl ayback is in progress. The neta data decoder

conpatalsa tdrcedere dtergeofVaie Al nigy 10y mpilotarismbhadse this
pl ayback is in progress with the lifetinme of

Vel i ddmRU oot edid rieersl sl wsts]udote chesta aldtca Abhimsindegrer 218,
not réﬂgired and to delete that data. If the user

i nput’®a PiaRbHk High dtistints o gma Hepldaasadisst in

th i ict) i nterf 15 handl 207 out put

stre e Qp. €O . .

t heszr@ct{)arr%%%,Cpeﬁioedg%&eﬁger%e@t G &35y BREe preeégy s, and
endsth@RﬁHﬂQﬁkﬁpQﬁﬁ?Cﬂﬁ%§§dQ§§i%N?t@9k¥E%n§% I%%m to the AV
random access pl ayback "procedures 'when a clitc

strea@ride rRiresard N ARG R WHiendata eeoLdin
medi um 231 wi [T be dedcr| hed bal cur FIGT £37rs Syone of the

f 1 oweloaritgs pawitng o ke oRe0gasTbaRkoGRIUNeS ralt@s st Ne The meta

user issues a random access 25 playback start

i nst datki decanteld coh@plrack tékattisme ki asiep S4860mothag

user inputs a random access playback start

i nst Pdctiuor. WA sehe liaypacknetshads pragretsiodioh the lifetime
of Vclick AU to determine old object meta data which is
not.required and to delete that data.

If the user inputs a playback stop iristruction
during playback of the moving pictﬁre, interface
handler 207 outputs a moving picture playback stop
command and a Veclick 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
Velick 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 54300, the user inputs a random access playback

start instruction. As the input methods, a method of




85 making the user select froma list of accessible
positions such as chapters and the |ike, a nethod of
maki ng the user designate one point froma slide bar
corresponding to the tine stanps of a noving picture,

5 a nmethod of directly inputting the tinme stanp of a
nmovi ng picture, and the |ike are avail able. The i nput
time stanp is received by interféace handl er 207, which

i ssues a noving picture playback preparati on command

to noving picture playback controller 205. 10 In step
S430Inaleipy odes sufor spesit ying & dldtckf sideamia He
used is executed. In this process, the interface
handl®S ¥ef@&rs urh s Wildeinfaordrdtieod ikd,| @ orthod of
movi ng picture data recordi ng medi um 231 and

specif e WG e stdasdinedie ejordiing tfeorhe wdvideg bar

5 oh DHEFHDENT IR 5 Ses SHA SRk e Top ik BLcture,
ifi Vel i t [ rrently | oaded onto

oht & T | e A e e, 2 R og: of a

| oad ; f d tQ. 04 .af .

oadstbyithe  LLOUPIUAMEEA O, eR AN ANSE 2, the snpu:

Stre%EMéSS%%&kﬁﬁ%|%eéeQ%%ﬁngnﬁ%x%Q%a%%f&%&dl%@ezbhﬁﬁ%hich

advances to step $S4304 ski ppi ng the process

st epiS43R3 ol mostiel p$43de HARYBACRCEEEDaRhRYBACkRRand to
the nmoving picture and Vclick stream decoding start.

I n t hiowipryo gessurab pilayeabacechardleer20@si ssues a

nmovi ng picture random access playback command to

movi ng pi drurseepl &M3Adk acprocelslserfo205peaidying a Velick

simul taneously outputs, to neta
stream to be used is executed. 1In this process, the
interface handler refers to the Vclick information
file on moving picture data recording medium 231 and
specifies a Veclick stream corresponding to the moving
picture to be played back designated by the user.

Step S4302 is a branch process that checks if the
specified Vclick stream is currently loaded onto buffer
209. If the specified Vciick stream is not loaded, the
flow advances to step 54304 after a process in step
34303. 1If the specified Vclick stream is currently
loaded onto the buffer, the flow advances to Ste§ 54304
while skipping the process in step $4303. 1In step.
54304, random access playback of the moving picture
and Vclick stream decoding start. In this process,
inferface handler 207 issues a moving picture random

access playback command to moving picture playback

controller 205, and simultaneously outputs, to meta




10

15

20

25

86 data manager 210, a command to start output of the
Vclick streamto the neta data decoder. After that,

the Vclick stream decodi ng process is executed in
synchroni smw th playback of the noving picture. 5
Since the processes during playback of the noving

pi cture and noving picture playback stop process are
the sanme as those in the nornal 88l ayback process, a
description thereof will be omtted. (Procedure from
Cicking Until Related Information 10 Display) The
oper &dtonh isnader 3 §®enta exatnaret twhert atrtte cuggrut hefs the
clicked a position within an object region using a

poi ntYTig deitdeadudy d e Wﬂﬁfséiacira tdeeadee wiAfiteye that,

descri bed hel qw. Wien the user has clicked a given 15
pOSi tﬁh&qg’c‘t qﬁ:l%%ﬁ@@&ﬂ AT RLE6SSS dF Sxaweed in

novi icture is input to i.nterface handl er ,207. The
i nter élccglrﬁélﬁdﬁmermst&é);iaty#ea% r?&r §?‘§rrﬂ‘°§[ﬁ&‘%6’df%%§t'e
posi t4:0n, Of ;QR¥E [ r n.cli cki to_net.a
dat agdlg{g:gdg#eg% . gé%ﬁsgtcg}rg&%a%’?{% (}3) é:rk gggﬂlteeéﬂog%

Procesethel SRRCIHWIiING ¥ ARiecH 19 5%%3%2% by, R8s are

user on the basis of the tine Sta rdi nate

posi tthen.sams B&e thiteemata tdat &c4aeaden adecededrdcess, a
Vclick streamin synchronismw th playback of the

nmovi ngscpiipttioe, thedcdhds wallneady ogeneeat.ed the region

of the 25 object at the tinme stanmp upon clicking, it

can d&sickgdumpl drent Cllhickipgotessil Weéatadpliufalkinky ioh

object regions are present at the clicked coordinate

posi Piteriay)

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 cbject 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 playback 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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87 the frontnost object is specified with reference to
| ayer information included in Vclick AU After the

obj ect designated by the user is specified, neta data
decoder 217 sends an action 5 description (a script
that designates an action) described in object
attribute information 403 to script interpreter 212.
Upon reception of the action dé&dcription, the script
interpreter interprets the action contents and
executes an action. For exanple, 10 the script

i nt ertﬁ?%t%?mtﬁfw%y%bheﬁ%slfgrmwﬂm Witihe refretsegiengo
to pl back a designated noving picture. These HTM.
file Ja%\bew fiﬁfclt% elrb%]t%fi%ylrbéfcr]éé‘d‘?_e“éa on

client 20 e nt fro serve via the
net wor k, %ff%’{ tg'é %‘f'ﬁ trﬁéfq%)érf\}é? Bifk He 15
net { >t f il uct re) ration

Q% 5 cal gt Ol:‘lfct 9 action

exanpl'es 0 prac

gi(Plucture gﬁéVc | EL str htg‘\géa %%(?]%%%ar#{]gts&ofoqsta

dat a RIRIEMs &rrﬁ-oﬂﬁce%ﬁtaaattm%% llrﬂu%%taec%otnh%? Ut
of a Vclick stream ~ data_ |l ength designates the data

| engtserafpta ifitedprafdear dat.a_lvppet Fddegdlics, W itdle action

streamusing bytes as 25 a unit; and data bytes

corr espondpttiong ddtea ddrélpt dft e¥plriethk rAUN tBYips eftise ke

i ncl udes header 507 of the
action contents and executes an action. For example,
the script interpreter displays a designated HTML file
or begins to pléy 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.
(Detalled Data Structure)

Configuration examples of practical data
structures will be explained below. FIG. 11 shows an
example of the data structure of Vclick 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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88 Vclick streamat the head position, and one or a
plurality of Vclick AUs or NULL AUs (to be descri bed
later) follow FIG 12 shows an exanple of the data
structure of 5 header 507 of the Vclick stream The
meani ngs of data elenents are: vcs header code
indicates the start of the header of the Vclick
stream data_l ength designates tl% data | ength of a
field 10 after data length in the header of the
Vclick stream using bytes as a unit; vclick-version
desi gfatiesk tHers@r stortlof hdmd dorvitaton, Thirsl valauer a
assunes Olh in this specification; and 15 bit-rate
desi dgiiaties! st resd nimh W5t Al 0 NUIH SUsvclba oestdesmmibed
FIG 13 sho n exanpl e of the data structure of

Vel i clkatﬁﬁ % mni ngs of data elenents are: vclick

start code.jndigcates the start of each 20 Vclick AU;
data_| engf#(gesf%n U 1He G et i B atgucture of

af t e, I th-i,n this .Vglick AU usi bytes as a
he%?c?araaﬁg?gbc!ﬁ the N}Cs_l.lc S S N at é[nh% g?{a&nd.lngs of data

unit; es correspon

Vel i Gl Mnt25 JHis field includes header 401, tine
stanp 402, object attribute information 403, and

obj ect regid) hddHe MIJON G ates the start of the header

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;

velick _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:

vclick 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 Vclick AU.
This field includes header 401, time stamp 402,
object attribute information 403, and object region

information 400.
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89 FIG "14 shows an exanple of the data structure of
header 401 of Vclick AU. The neani ngs of data el enents

are: Vclick header code indicates the start of the 5
header of each Vclick AU, data | ength designates the

data length of a field after data length in the

header of this Vclick-AU using bytes as a unit;
filtering-id is an ID used to id@éntify Vclick AU. 10

This data is used to determne Vclick AU to be decoded

on the basis of the attributes of the client and this

| D; obj ectEi@ i's? agh:dvderan feéxzatplen afurdier daftarstohjeatre of
described in Vclick data. Wien the sanme object id 15

val ud§adarsddli wh We @k ¥ AUShe mepndingsdatfa dadie edements
semantical ly identical obj ect; object_subid represents
semaftiT™ contan|ty of objects. Wwen two Vclick AUs

i ncl ude t ect - and. .obj ec ubi d val ues,

t hey neanng d (ﬁ% %%Wﬁﬂﬁﬁésﬁ%ﬁﬁ iod ghe
flagy %%lv%ll | obJect regi on descri bed
in thls C|ICk IS contrﬂudus to that described in

t he next \ﬂ%lﬂacﬁe'?ilé'trha\ﬂ gtrjé e%a%fsﬂa%%t 'l'e(fllé:;th of 2 field

O herwi se, this flag is present’s
a |aﬁ&te%aB@QaOﬁe&@tﬁbh%CEheA%e%Q%rl%fe%h!§|V@lhék AU using

| arger, this neans that an object 1is |located on the
fronbysiedeaanat baiscr een.

filtering id is an ID used to identify Vclick AU.
This data is used to determine Vclick 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 Vclick 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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90 FIG 15 shows an exanple of the data structure of
time stanp 402 of Vclick AU. This exanple assunes a
case wherein a DVD is used as noving picture data
recordi ng nmedi um 231. Using the followi ng tine stanp,

5 an arbitrary tinme of a noving picture on the DVD can
be desi gnated, and synchroni zati on between the novi ng
picture and Vclick data can be &0tained. The neani ngs
of data elenents are: tinme_type indicates the start of
a DVD tine stanp; 10 data_|ength designates the data
length of B1Gi % shgveraniREANRITYIE ithe Idata ishructure of
stanp .using bytes as a unit; VISN indicates a VTS

(vi déo™S t%gcéng%t‘bo%mﬁoé’rcldfck% vilde®, epmmphg assumes
indicates a title nunﬁﬁf inthe title domain , of DVD

vi ded. “TINS "MUATE™ SorrespdhdS e 38 TRVded iGtags flata

syst P 49 of[ﬁ.DVD | ayer;. VIS TTN

o e LG e e bR < FEra o admiimst Stame,
DVD vi~degy, ; Thi gorr - 0 vyal

storég ?%bé}g?g%?ggggﬂéieﬁ'g%%%ﬁgfpg?t?ﬁé Dt%%Igyngan be

TT_Paeliigndieal, esrdl toyilce BEE 2GR OG Bl:GRAINN): HRUKRSE ng
in the title domain of DVD video. This nunber

corresponde toda Wwadlive sta@zedainnbsy stesypaBanetrge 8anings
SPRM 6) of the DVD player; PTTN indicates a

part o6f daitbl eleRamnttsokxEi:t| €) nunber of DVD video.

Thi s nunber corresponds to a

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 unit;

VTSN indicates a VTS (video title set) number of
DVD video;

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;

VTS_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
correspends 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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91 value stored in system paraneter SPRM 7) of the DVD
pl ayer; CN indicates a cell nunber of DVD video; AG.LN
i ndi cates an angl e nunber of DVD video; and 5 PTS[s ..
e] indicates data of s-th to e--th bits of the

di splay tinme stanp of DVD video. FIG 16 shows an
exanpl e of the data structure of tinme stanp skip of
Vel ick-AU. When the tine stanmp SRip is described in
Vclick AU in place of a tine stanp, 10 this neans that
the time stanp of this Vclick AU is the sane as that
of t &t aed i thratedinh paraniedie A PRINE Jmednitigs DVD
of data elenents are: time_type indicates the start of
the B %tanp skip: and 15 data_l| ength desi gnat es

the data | th.of a field. after data. |length of this

time st anp(ﬁg%rbdju%?thegs By test d?nﬁj%ﬁaf._ [ﬁﬁg\é‘(}é’ﬁo’t hi s

val ue al S Q" _since the time s ski .

i ncl ude on Giu\fl e gflapteesanad] aglﬁelae ITEHRSH QZ%EEIEGVL#O’ and
shows an exgypd e of t hg, fata St ur. f. 0k ect. -
attribute infor rratieo]n 403 of Vcldléca,&%. So'theQr?eia‘enitrﬁlggltS ot

of datha eliefanhSs AR MepSLa hueoda dadi cates the

start of the object attribute information of each

Vel i ck AUFIZA daf asHevigtdh desinglal e tthe defta lsergikure of
of a field after data length in this object attribute

i nf oftieiei erangsisig roytfe§cds ck ANi.t ; Warth the time stamp skip

is described in Vclick AU in place of a time stamp,
this means that the time stamp of this Vclick AU is the
same as that of the immediately preceding Veclick 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 Velick AU.
The meanings of data elements are:

vca_start_code indicates the start of the object
attribute information of each Vclick 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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92 data bytes corresponds to a data field of the
object attribute information. This field describes one
or a plurality of attributes. Details of attribute

i nformati on described in 5 object attribute
information 403 will be described below FIG 18
shows a |ist of the types of attributes that can be
described in object attribute i #ormation 403. A

col um "maxi mum val ue" descri bes an exanple of the

maxi mum nunber of data that can be described in one 10
obj ect met@@Hatay es P eaePord? ridud edata tfiidkd eof dthe
an ID included in each attrjbute data, and is data

i's | . .

used ¥ T et F A HeE (PP BRI KRR 1 | Biltes M ighelescribes one
attribute is information used to specify the object
nams.oﬁna a?:flfroa;ijatthf rcf%lﬁq_et tr$%es 15 an action to be

t aken upo | cki ' region i,n. _a novin .

bt ur e GG Bl At e s il o e ped in

met h%ﬁc@%t@i@ﬁté%%}{maﬁ&l ELis %lrle%:ie?n escriabﬁad

attribute specifies a I ng col or upon I ng

obj ee IR OMFIA NS AHoWLH ON Al I Bee 1R idesit tdl putes
a nosai ¢ conversion net hod upon appl yi ng nosaic

convettsitorarD ban dayRebdRgironoijard Girsidyitry it rmation

converted region. A paint region attribute specifies

a col4dr3.updén qudiuntri fgraarichuohi Sl lays"nglean rdbjeaCanr @Giadible of

Attributes which belong to a text category define 25

at t r iIhet @R Egusciraming nwiotth dettar ddtedr ssatno biee deissplisgeld in one

when characters are to be displayed on a noving

pi ct (g eCFefte tignOgtifafilord desedhbed trdluiteo be

attribute_id is an ID included in each attribute
data, and 1s 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
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93 displayed. A text attribute specifies attributes

such as a color, font, and the |ike of text to be

di spl ayed. A highlight effect attribute specifies a

hi ghl i ght di splay nethod of characters upon

hi ghlighting partial 5 or whole text. A blinking

effect attribute specifies a blinking display nethod

of characters upon blinking par®3al or whole text. A

scroll effect attribute describes a scroll direction

and speed upon scrolling text to be displayed. A

kar adkkeSRFF¥RA - at? ridut e2 20 Bpelks foresc of idmafe tibttp such

and position of characters upon changing a text col or
%l?é]l.

sequett | O nPhy, T e it drfat (e B displayed.
socd 5y LB SELBR0 LR 0 1l P15 SIS,
ChanGER I SOLlIS A TIE SR ARG areson
expl ai I G ﬁﬂg f e t .

st Pu?tlnusgngeé o%%hxeﬁnan%% tri \Qﬁ% ?Eoﬁ%rn]@&gﬁrg&%&rhsg%ﬁfles
meaniangs :0fk idaj &iisﬁél%rgﬁnﬁét@cﬁioﬂ%ﬁtﬂafdt@itseyep%n blinking

designates a type of attribute data. The na

at t r igautte dlas ratihd lutteesitd = O@urdat a derdt Rittribute
indicates the data length after - data-length of the

name cetstariifngtse adatcaraisli ngl deytdsrasnda spricd udon scroliing
| anguage specifies a | anguage used to describe the
f ol | $widtg tel deemtisleaiesl .and denetodkiel ef)fecA laanglibge e
Is designated using | SO 639 "code for the
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
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 data
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 follewing elements {name and annotation).

A language is designated using I80-639 "code for the
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94 representation of nanes of |anguages"; nanme_| ength
desi gnates the data |l ength of -a nane el enent using
bytes as a unit; name is a character string, which
represents the 5 nane of an object described in this
Vclick AU, annotation-length represents the data

| ength of an annotation el enent using bytes as a unit;

and

annotation is a character $fring, which

represents an annotation associated with an object
described in 10 this Vclick AU FIG 20 shows an
exanpleP usfs arie diatra. &t muctay e foflartdhegeeti;on attri bute

of an object. The neanings of data elenents are:

at t ri but e-1AeSFHHE ete sl dnafe vftha tdathutlenddtha of 5 name
The ag}ion attribute has attribute id = 0l1h;

dat a9

ST 4G teE 4hé Sddt &Midrgth of a field after

dat a_| t f th ti ttribute data usin byt es
ae a-unt L 'S SRR et ATyTe 1GEredae che
20 | anglage %S§Qﬁb%%% L3 %rbfﬁnfE%Q%nbggiF#

script _length rep

esents the data 1ength eAgéript

el ement USiihtitieh A%yt idep AL RS IRk |
character stringjhhrth escri%%s 5% ac?ioﬁ%F% égngth of

execuhednusitag ibhe e3ehicpl h@aagaa§t%§ deshopated Byg

scri pt _| anguage when the user

esignates an obj ect

descri bed anmctthitd ovicliisCle AtarBlcGer2ktshows aniexamBbeesents
of the data structure of

an annotation associated with an object described in
this Vclick AU.

FIG. 20 shows an example of the data structure of
the action attribute of an object. The meanings of
data elements are:

attribute 1d 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 describes

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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95 the contour attribute of an object. The neani ngs of
data el enents are: attribute-id designates a type of
attribute data. The contour attribute has
attribute-id = 02h; 5 data_|length indicates the data
length of a field after data_l| ength of the contour
attribute data using bytes as a unit; color-r,
color-g, color-b, and color-a déSignate a display

col or of the contour of an object described 10 in
this aobject nmeta data AU, color-r, color-g, and

col ortllF st e tted butgr edn arambisiale valhseseamiR@s of
expression of the color. color-a indicates

t r an$ffrefty= 90 i @%fe desi gnates the type of contour

(solid 15 J,ine, broken line, or the like) of an
obj ect deé%?%iéﬁftﬁ4% lﬁ%?%ﬁﬂqﬁﬁéwﬁutﬁﬂﬁj%ﬁﬂ%ﬁﬁﬁ%ﬁ?te data.

desi [ of__the .caontour .of _an.object
descri eg§¥%kﬁﬁ%21®ciﬁﬁﬁﬁﬁ st pE s s 2%ﬁit.
20 FI G 228000 AL i 5allll s e dala Sl Ofrie1q

the blinking region attribute of an object. .
neaniafge rofdatat a «2l@Me RIS talke ol uke i@ desihgrat 88 ing

a type of attribute data. The blinking region

attr bytres dat @ hast25 attribute id = 03h; data_l|l ength

indicates the data length of a field after

dat a_| engtdelofr_trhe dulliorkigng aodgirob , atatk kullerdat designate
a display color of the contour of an object 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.
color a indicates transparency;

line type designates the type of contour (solid
line, broken line, or the like) of an obiject described
in this Velick AU; and

thickness designatés 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
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96 using bytes as a unit; color-r, color_g, color-b,
and col or_a designate a display color of a region of
an object described in this Vclick AU color-r,
color_g, and color-b 5 designate red, green, and bl ue
val ues in RGB expression of the color. color_a

i ndi cates transparency. Blinking of an object region
is realized by alternately dis%ﬁaylng t he col or
designated in the paint region attribute and that
designated in this attribute; and 10 interval

desi gHates BHEDIATIE ipdtine interval. FIG 23 shows
an exanpl e of the data structure of the npsaic region

attribut e T An-Tobj EEOr e TR Rys arb% QPor_dl Sfsianate
t t d tes . ttribu
32? i Zictoioeréf’lﬁ”aitr?e?qw St s mtienagipe
= .04 t t the .data |
o g e e e B
at trideutigyrdata rJ81 G- esarﬂsé:ﬁéll olvralu%gi MRS ¥y %Ix{b%eSSJ_on

desi gnates the si ze of a nosal ck = using pixels

a UnbE,t&@dckﬂﬁﬁoanﬁﬁxﬁ£Q¥Q§ﬁﬁk%t%sd%9%%%p%&ency
randommess upon replaci ng nosai c-converted bl ock

posi Bildmkinkgl Gf 24 shows:tan-cepiamplie Q%aﬁﬁ@e@ab? alternately
structure of 25 the, paint region attribute o
obj el spThy imganihegsolofr datsd gelacrentisa ahe: paint region
attribute-id designates a type of attribute data.
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 = Oéh;
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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97 The paint region attribute data has attribute id =
O5h; data length indicates the data |length of a field
after data |l ength of the paint region attribute data
using bytes as a unit; and 5 color-r, color-g,

color-b, and color_a designate a display color of a
regi on of an object described in this Vclick AU
color-r, color_g, and color_b d@¢fsignate red, green,
and bl ue values in RGB expression of the color.
color_a indicates transparency. 10 FIG 25 shows an
exanpiie ¢fa e M Prstatictilre eofda tshdaserat tindfoorueatiicorr 05h;
of an object. The neanjngs of data elenents are:

attribut e- Cil%t%le]s%%%l% NG G35 d?h@atd%ﬁao&@gtdht% aTHdeld
t ext i for tio an o ct has 15 attribute id =

o6h: %ﬁ Ao o i TGHGTh S A e data
after gqg} of the text nformati on of an obj ect
u5|ngsbyg:s as a Uni LP aﬁguaé% i ndi cates a | anguage

of described d.ext. . l%éfg_d'f?t %rgg)r ?ﬁchrl:%tlor}gaade51gnate

| anguage can use 1 SO 6 e representati

of nanes s¢f aargages s acri@'gl%‘?ld%fsfé%c'oﬁo' ‘ae%tad%%i%lbed
type of text. For exanple, "UTF- 8

Shi f inJ k81 sawd: 1tikex Ingke c@&%rusred cfoqo@‘e%.;l graatde cth%r b
code type; 25 direction specifies a |left, right, up;

or does igdiatec trieah @&e&ndlEa@tbQUeUp@nué@raﬁgRGB expression
characters. For exanple, in case of English or
Frenefi, tbkacader.s 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 IS0O-639
"code for the 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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98 are normally arranged in the left direction. On the

ot her hand, in case of Arabic, characters are arranged
in the right direction. In case of Japanese,

characters are arranged in either the left or down 5
direction. However, an arrangenent direction other

than that determ ned for each | anguage may be

desi gnated. Al so, an oblique dir¥ction may be

desi gnated; text_length designates the length of tined
text 10 using bytes as a unit; and text is a

char atferneitihlyy amiamwed irexthe desfar idesatsiany t e the
char.act er code designated by char code. FIG 26 shows

an exMie WP 9hett Sasatdy iMakl of cherant ol ege amv@nged

nmeani.ngs_,of dat.a el.enents are:_attribute-id designates
a typlergo?heat]iqurgfut TRRECN Thelt a5 %tth i@ s an
obj e [ i.d = 07h;  data | ength indicates
t he ?a}% a icet%{% ag%g Zaﬂfr%é}gdedafjtnere%g‘teér_%é%g?ﬁ Oh&own
text gtAdddue ofyfn L et ! yt 2 unit
. font_length designateéltIéééggbﬁﬁﬁ%éﬁfﬁéﬁ%%ﬁ%g Egher
font tihsirng Haytt @fe tRS ndd trof QUcH 9 22 ERYAGS be
string, which designates font used upon “di splfaying

t ext dearidir2iy sell oxllso,CRINOIY.1 iRl eirlctadd eahorea
designate a display color of text. color-r, color_g,
and clelsgunaieddesi gnate red, green, and blue values in

RGB expression
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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99 of the color. color_a indicates transparency. FIG
27 shows an exanple of the text highlight attribute
of an object. The neanings of data elenents are: 5.

attribute-id designates a type of attribute data. The

text highlight effect attribute of an object has
attribute id = 08h; data_length indicates the data
length of a field after data led§th of the text

hi ghlight effect 10 attribute of an object using
bytes as a unit; entry indicates the nunber of

"hi gHif gte SFFlett- ertdder s i imdifias asesttr amisgiaitieginty -
ef f ect attrlbute data and data_ bytes includes

" hi ghI i ght® & 1 ect W%/"%“ @a@@wﬁ/ tése éaﬂXrty hipfd ight
S eC| H:Ga n of_ highlight effect entr
fgl | S\ 1%1% %r?te’xarﬁ'l gémo d@ftat [frd ements

text _.hi. ghllght effect attribute of an object. The
meani ngs 20 of data elenents are: start position

desi gnat e, e il t
hi ghli ghted using rﬁépnuﬁiéﬁﬁbfs gﬁaﬁgﬁ{ers r(nnﬂﬁie data.
head The tkat %h@mﬂq@%&’e&&@iﬁoﬁkkkg%u@%sb@n%he%bag%t has

end position of 25 a character to be highlighte

usi ngtthe bowrber ef Ogtharacters fromthe head to that

character; and color-r, color_g, color-b, and color_a

desi gnat edata_length indicates the data 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
highiight 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
a character to be highlighted using the number of

characters from the head to that character; and

color_r, color_g, color_b, and coclor a designate
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100 a display color of the highlighted characters.
color-r, color-g, and color_b designate red, green,
and bl ue values in RGB expression of the color.
color_a indicates transparency. FIG 29 shows an
exanpl e of the data structure of the text blinking
effect attribute of an object. The neani ngs of data
elenents are: attribute-id desitfates a type of
attribute data. The text blinking effect attribute
data of an object. 10 has attribute id = 09h;

dat a 3 hgH ahdFitate Lt Hé < driahlemdite dofcha rRicdled s -
after_data | ength of theciext bl i nki ng effect

at t r i B —dat® W RS AL T ufies1 98dtey el G&ess -

e uben,l A% kRl S NGNS 0 Al 5t

bl i nkKi ng effe a e

| nol udas, bl inlekhed entiys ga. mny as entry. The
' B ect-entry

specification o i nk-e is as 20 foll ows.
FIG 30 shows am exai erPfeahAnt F ohd 'Ei%ttae)%ttirué:é:ure

blinking effect attribute of an object. The neanin
of datfa telkererts bafiek isigaklffRes fait%iﬂ:@%lelg B2t es bLhBeect.

start position of 25 a character to be blinked using
t he Abeberaofingsharfackens cfleaentieahead to that
character; end _position designates the end position of
attribute_id designates a type of attribute data.
The text blinking effect attribute data of an object
has attribute id = 09h;

data_léngth 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 humber 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
cf dafa elements are:

start position designates the start position of
a character to be blinked using the number of

characters from the head to that character;

end position designates the end position of




101 a character to be blinked using the nunber of
characters fromthe head to that character; color-r,
color_g, color-b, and col or_a designate a display

col or of the blinking characters. color r, 5 color_g,
and col or_b designate red, green, and blue values in
RGB expression of the color. coJor -a indicates
transparency. Note that charact€¥s are blinked by
alternately displaying the color designated by this

entry and the color designated by the text 10

at t riyamf?&raaﬁqtc?% rﬁ%ﬁﬁaﬁéﬁéﬁe&n&%élgt A& e ke ofi me
i nt .. .FIG 31 n ampl.e of .the data

St TS R T R (I 5 et SAHshEe fof an

object. T [ at g -el enent re:, 15 ‘
attribut e-c'lng‘d}eesaﬁp’gna eogagd't y%eloo —%Zt taﬁcﬁlftoelodfa{aa.desf‘ﬁélate

 text aSQiri%lp!la%f fcggtﬁratotf' byt ¢,1daha af a0 ahiect ha%olor_r,
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attribute id’= ; data_length indi cates the data

| engtdaiefr @,fizeld cafdrelh drisa gnergt heaf, YheecheXhnd blue
scroll effect attributé& 20 data using bytes as a

uni t vadiveec inoRGe sixginatses oa difr eeki ep1be .sckolbr a
characters. For exanple, O indicates a direction from

ri ghtintddchékss, transgacaney.a diotecthan thamakebtrst are
right, 2 indicates a direction fromup to down, and 3.

25 i Rdilp&edsby altesriadelyr disgdamying bpe apdorddeaygnated
desi%nates a scroll speed by a time difference from
whenP¥hEDEFr §PTENaPREt &St 60ber 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 = 0Oah;

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
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102 di spl ayed appears until the last character

appears. FIG 32 shows an exanple of the data
structure of the text karaoke effect attribute of an
object. The nmeanings of data elenments are: 5
attribute-id designates a type of attribute data. The
text karaoke effect attribute data of an object has
attribute id = Qbh; data_lengthl@%dicates the data
length of a field after data |length of the text

kara%be g@{ec attribute 10 data using bytes as a
uni t ;S AT -ARRRE e et €% 1@fn g astante n iappeg s -

a text c a character string designated b %
First karabke 2 (AL AT L | TR dr ytagre
this tyd X try- i ndi_cates the nber_, of |
"karéﬁie_ef?%%t-en %%?%?Hﬁ$%Fﬁﬁs_%e%F ugfh ea@fpg@FCt'

at t ritHat enedatiargAngk data, Rites Jinclydes
"karaoke_effect_entry"s as nany as entry. 20 The

speci f i catdtan-iofut@raoke AfdRtle L YdsS AS atfidliMe data.
FIG 33 shows an exanple of the data'structure of an

entr hef tiele taddadar agicecef beet-iaikel BYke OfF AR object has
obj ect. The neani ngs of data elenents are: 25 end-tine

i ndi eatedbatehdnge émdh;ti me of the text color of a
character string designated by this entry.

data_length indicates the data length of a field

after data_length of the text karacke effect attribute
data using bytes as a unit;

start_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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I f another entry follows this entry, end tinme also 103
i ndi cates a change start tine of the text color of a
character string designated by the next entry;
start-position designates the start position of a
character whose text color is to be changed using the
nunber of characters fromthe head to that character
and end-position designates t hel@Ad position of a
character whose text color is to be changed using the
nunber(yf characters fromthe head to that character.

10 FIE9BAEHRIW dhesanpiaroftithe datdstiant walwf of

AN RO U D STt Gk RO (e raties

meani ngs

s Pe O SIS, Salp (TOC ST 80 SN ccoirion o

attri bute data

oxh: dabadenath dealas e data lengd o 2 dd ddng che

after data_l ength of the |[ayer extension at

dat a nuidlg dyt@sa et Midronstald Hd AP desigha ;
start tinme at which 20 théx1ayer val ue designa%%%w%fter'

the famdst | ayer-extension-entry included in data

bytes of this attribute data is enabled; entry

desi gnat essndeparinbiem afesidrayters edtiee RgiDMENIHIWGTS of
included in this layer 25 extension attribute data;

and @arciagpcden ndlasdes edtayerl cextiensicobeenhayyedassing 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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many as entry. 104 The specification of
| ayer-extension_entry wll be described below FIG
35 shows an exanple of the data structure of an entry
of the | ayer extension attribute of an object. 5 The
meani ngs of data elenents are: end-tine designates a
time at which the |ayer value designated by this
| ayer _extension_entry is di sabtB4d. "1f anot her entry
follows this entry, end-tinme also indicates a start
time at which the |ayer 10 val ue designated by the .
next entry 1€ BRSHHelcabher Phykrveestyhrreon Intryerill be
val ue, of an obj.ect. FIG 36 shows an exanpl e of
obj ectS Tyt o%é)of%? °"400 of object neta data. The
meani ngs o atq- e t re. J15. ycr_start-code
means the é%(gitﬁ%félg%(};gc nr%f;ﬁlmn 2t & THATH ] ehgrirture of
desi ghatés fhe dati | ength of i t '
}h tﬁﬂ’lglﬁ dattq'_flb‘%ftbeytoefs anaéabj ect.

data_| ength "of the object region data using

a unithe afhr2hglater s di%engefad a,fd el d that
descri bes an object region. The object region can be

“descri bed erusiinigye edds i gridiee i nad ynd QtTainifh MEGIGyer

Spati oTenporal Locator. (Application Image) 25 FIG 76
showssd ufi sis sygrexatbloy; Wrnisa Isofegerxtensiam entry is
application (noving picture hypernedia), which is
disabled. If another entry follows this entry,
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




different fromFI G 1, and is inplenmented using object

105 nmeta data of the present invention and a novi ng

picture together. In FIG 1, a noving picture and
associated information are displayed on independent

wi ndows. However, in FIG 76, one wi ndow A0l displ ays
nmoving 5 picture A02 and associ ated i nformati on AO3.

As associated information, notl%%ly text but still

picture A04 and a noving picture different from AO2

can be y%g (Lifetine Designation Method of
vC||8%”ﬁb‘§£ G DRERTGH BNt e shewyiay picture

th t f Vclick AU, his
e g 1 st ! GRSt o
th t f. f k- AU
Chet e apetd o veri e UL oL Vel iSte A

dur at | e t
staw§ﬁ§§ﬁ$§ ﬁﬁg“??ﬁqu.ﬁﬁﬁgﬁﬁ; ‘P1$g2t|n§ﬂgysvhg%lﬁg

AU, gridtdieatioon 8RR as o Gl '191'35orfrrfa‘%motnh%0§t ar hs

time to the end tine of the lifetinme of Vclick_ Al

Not e atsizatc itsitrel tiyyfe rivg tddnl, Drdsedntg %@x%p%@tfﬁt&mitplcture
data shown in FIG 79 nmeans a duration, and duration

i s a’ddr amidor. m@waagl@nctudecdhéie&enduﬁameROISbﬁg Be
predetermned unit (e.g., 1 nmsec, 0.1 sec, or the

| i keylismdaa@dant age of fered when the duration is al so

~ 25 described as data used to specify Vclick AU |lies
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in thdCethBediesionatepnvieitbRIADLCHE1BekdaVeutedaby

Duration Data)

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 BOl is the start time of the
lifetime of Veclick 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 Veclick 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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checking only Vclick-AU to be processed. Wen valid

106 Vclick AUs with a given tine stanp are to be

found, it is checked w thout checking other Vclick AU
data if the Vclick AU of interest is to be found.
However, the data size increases by duration B02
conpared to FIG 4. 5 FIG 78 shows an exanple of the
data structure of Vclick AU, whPEh is different from
FIG 77. In this exanple, as data for specifying the
lifetine of Vclick AU, time stanp C01 that specifies
the s{@rIChiMes with e 93¥eR | D fstang kAl ame thawnd,

t .. 002 that 10 specifi the end ti used. Th '
oo LS TSR AP B AR S ety T

t he t hat on ., using the data structure of

IFI G jif \@tle&?—hgpQQempte. %srﬁ 5 Chdtak?eO th§ o:j However, the
i m . , f | S an

vari ous atn%dll%eih?a- 1% U onﬂepgff%:ag{r}&?} tél;;:wnt(:dé[}péar}:éer% S:COmaF);G' 4
be made wighputsgenadtd %fé%céi@ o€ e aettahﬁqteructure of

i nvention when it is practice For exarrg{

presemflidwent,i amican ke didet Pt 97,  In this
wi despread DVD- ROM vi deo, but also to DVD VR (video

r ecoretmp Mhoses detenddrs spreriaasimg +2Q@ namedlive o

recent years and which allows recording/ playback.

Fur t Ferliorke Al hé ipreserinp dntihen cpedidiecappheedthat time
a playback or recording/pl ayback system of

next SgendeatiidetipeDel, Wehiictk Wl lange tprev attem €6@n that
Various inventions can be fornmed by appropriately 25
conbiSkiErg fd S5 ha ey dRmeegdier g edonsfheuedyasitagentd fered

di scl osed in th% af orenenti oned enbaodi nent. For
upon using this data structure 1s 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 widéspread 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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exanpl e, sone required constituent elenents are

del eted 107 fromall the required constituent elenents
di sclosed in the enbodi ments. Al so, required
constituent elenents associated with different

enbodi nents may be appropriately conbined. 5 (Use of
obj ect-subi d) The Vclick data expl ai ned above can be
used to search for an object wh? éh appears in a
novi ng picture. For exanple, a nane or piece of

i nformation of an object is described in text in name

or anmdthtdoh 9 i MG | $PHe: g fkanitie Brsqinsed
obj ect. ..Therefore eyword search is rforned for

t hJeselnf 4 =% chlé%ean{(tglherzg]bip’se%%?%ﬁc&nsé:%qted

obj ect-. ' C n e e ere.search

r egu%lsen@ungsngaosiéhozc%:?elisﬁ a )a%ﬁa@r%eercﬁﬂ%plegnféﬁﬁqeﬁtﬁi%ay be

searQ&grdgifgdeﬂJu%gﬂgﬂﬂggfﬂb i ncl udi ng an i nput

keyword are to beé searched for. An image (8000) is a

t hunbnaild amadyiecta dumige of a tine corresponding to a
time stanp of the "searched Vclick AU. Expl anati ons '

(8001) belTve tirel i dihuidnaidxpErei riedN i@t anned atded to
included in the 20 nane attribute of the object in the

sear @éeed Niclficgk afUobjamd avitiiohe agtpeaqr st Her @ofoviimgt hiisture.
exanple, a noving picture can be played back fromthe
scené By sgampieng a MREe lunmpigide of thé cexpltamat iodnsn
bel ow the thunbnail. Wen all the Vclick AUs are

|i st 88IG5Tad st Hesss 1besh di texll 8 B9mehewn anRokRGion

80, there is a problem that there are too many

di sprayéd9sdarth thesdiefe. aggpibute of the object.

Therefore, keyword search 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 Vclick AU. Explanations (8001) below the
thumbnail are a name and annotation included in the
name attribute of the object in the searched Vclick 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 1s assumed that a moving picture where one
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exanple, it is assuned that a noving picture where one
108 character appears in 10 scenes is searched.

Further, it is assuned that each appearance scene is
divided into 15 Vclick AUs on average and that 150
Vclick AUs in total for the character are included.

All the 5 object-id' s of these Vclick AUs have the
same - val ue. Therefore, when a $88rch is performed by

a keyword corresponding to this character, 150 Vclick
AUs are hit. However, pany_of them are the

appear AhtEstEh ??}%e§5ﬁel%c]¥91e?c%fh%s thusS et dherd e r,
list t hupbnai | 10 as_shown in FIG 80 or the .
searcﬁédlgcen%%m% et%?%y%ﬁﬁl&ﬁﬁ@aEﬂqﬁ%ts%ﬁWet%ﬁalelded
scen {1 t her Ihce th u ro of  hi.t

of searan 12 ThiRgs Ak 'O 4 ST A P el vl iy 2o
a_desi abELRNEo 1O the, seareh o fesuldS,qdp. The 1akgye
problemthat many simlar search results are

di splaygstt Sied Vel thedising @ A eHadd feldded ¢ Ji1he .
the Vclick AU header. In other words, the Vclick AU

havi rthetreef ssae whjred -deb @y e vtdeed mmd heyword
search results. FIG 81 is an exanple where the search

20 r exnesmordlisy dyedhis tdhissaamennmerl.s HoweMerk, AU are
this method, it is possible to obtain only one search

r esulPit f oH IRV &3bj e yas fe ddhave ageerttfer empEla@angts im the
this case, it is not possible to nmake accesses to the

r espEEHSy & e thddl n Shjsdctvhies BFéiesddisched fthumpsails

appears on several_scenes. In order to solve the
prob@?nl &Pvﬁﬂﬂ?%ﬂ1 h&r the searched scenes are 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
results.

The above problem that many similar search results
are displayed is solved by using an object id included
in the Velick 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 1s 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. In this
case, it is not possible to make accesses to the
respective scenes when an object to be searched for
appears on several scenes.

In order to solve the problem that when all the

keyword search results for all the Vclick AUs are
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keyword search results for all the Vclick AUs are 109

di spl ayed, many simlar search results are displayed,

and to avoid a phenonenon that when the search results

of the Vclick AUs having the common object-id are
omtted, the search results are too few, search is 5
performed by using not only the object-id but also

t he object-subid included in t he9%cl i ck AU header .

The nmethod thereof will be described below FIG 82 is

an ex le of a flow for explaining a keyword search

proc Bl 6791 HRAE 1§ 1% 1RY (G awrh eesulgs are displayed,
objeg%if bid. In, step S8200, 0 is substituted in "i"

as arr1%itd at vt e, ey & S8 EheeyRerigh results

S PRI L Sl B P

stream er wor

| nputoriseyunr,d dis Tngluded-ddy e R Anpoladen 13

which is included in the nane attribute of thé Vclick

AU objeattormd Wy Sidiid.ndt @il evsle Mabchi-ng b
per f or med, sucﬁﬂgs cﬁgﬁéﬁng mhgfhef nog onrydr%ét Glso

keywarhe: it eadts GusyimbAyRE ufed he keywetd iaike aAngleuded .

or not. Further, not only input by sinple keyword but

20 alf$e mepitocby: heatewifalwilldn peage skay bea penbar. med.

Step S8202 is a selection processing, where it is

checked wHettherBZorisnen tex@mplich ofcla ¢l oAU fics kixpladndng
result of the search processing in step S8201. Wen it

i s hPt KeYWe IS 6683§hn§rageanias vé shepVsd2os. AWhesing the

25 is, not hit, the processing proceeds to step S8205. ,
StepO§§§6§—F§b&dbraﬂ@hSEPBCéggpﬁg,OwﬁéréupﬁtltUted in “i”

as an initial value. Next, in step S8201, keyword
search 1s performed for the i-th Vclick AU in a Veclick
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 58202 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
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is checked whether or not the object-id and the 110
obj ect _subid of the i-th Vclick AU are identical to
the object-id and the object subid of the hit Vclick
AU, respectively. When both the object id and the

obj ect _subid are identical, respectively, the 5

processing proceeds to step S8204, where the i-th
Vclick AU is registered in the $&&rch results.
O herw se, registration is not perforned and the

processj ng prqoceeds_to step S8205. In step S8205, a
et erth T GRS Bl i Yo0h 10 Midk (S agie Atentfieal to

i-th \Vclick AU t.o, be pracessed is the |ast of the i
Vel | S Tt LS T8 (510 G50 i bortdteduitng/ ad ck
t er mpat mwhen. it ,s _nqgt th | ast., the variabl e
i ﬁgﬁu§%§5e Hﬁngggp g@fﬁ%qﬁﬁﬁl%?ﬁ%c%Pé%ggéfhégmﬁg&ﬁ
step 30k s I LREA Giert M | & LG QILGL T having
the same vatue is given to theé same object i'n {17

Vel | geotids dily QhiREe AR s AVIRG dUhe SRR (BT Ik
given thereto only when the scene is also identical.

Ther efcdriek Wer st e giRreeesSiing the BeGrdB2 regults.
performed, one Vclick AU for 20 each scene is output

as t Wehsearick, r esglitst riltGon83 si siotapsereemnedi spHayhe
exanpl e of the results of keyword search of the Vclick
AUs Bgicr§sshadobjreceesisbite. shspc&8206.seen from FI G

83, since_it is possible to obtain only one search
resul t forNe&&RPs S8 Saccorr@itegmizg tiiont hiss maeehed, to
simlar scenes are not displayed unlike when a |ist

of sggﬁgﬁga'BEjQQFstP§ di-§pl dfedchr Ainto 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 S8206 and
the processings from step $8201 are repeated.

While the object_id having the same value is given
to the same object in the Veclick 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 Vclick AUs using the object subid.

As can be seen from FIG. 83, since it is possible to
cbtain 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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appear ance scene i s played back. Further, the nunber
i1l of hits of search beconmes |ess, thereby easily
searching a desired scene. (Use of continue flag) Wen

'RTP is used as a communi cation protocol, 5 part of

the data to be delivered froma server to a client
may be m ssing since data retransm ssion i s not
performed in a nornmal node. Evehlhen HTTP, which
hi ghly reliable comuni cation protocol, is used,

del ay curs during correctly delivering the data 10
fromcﬁcw) Jsi?a*?‘\f%%rJ T EHe REGUMES | ¥eus sithirnaioh eFsithe

co ication path is bad, and the data may not be in
tine #oarra%kklen%r%c %%Jrl?leg‘?a%c?rhee' client. This may cause
part Vel i to be mssing at the client

Si d.e.@j\ﬁéeﬁ h%%ﬁ‘jgiusf&lfq)s m ssing, there occurs 15
an influengg.d haipa; desiLed, acti '%Mor?é:cfgtoecvoeﬂ

when an object is designated or a contour appears or

di sappear L hefe the Lo Qe Qf: Hhe LPjdcy IS server tfo a
(0]

di splayed. Here, there will be described a nmethod ¢

usi nglicort ime Hd agi 4«0 e dlicr- ARt leance sefi RAldH als not

absence 20 of the Vclick AUs. FIG 84 is a flow chart

for @gpifaintiadyy ia fd owrafal anquieqceEvieng whizer §ITWPEN which

Velick AUs in a Vclick stream are sequentially input,

dat a 2ot igh lobjredtl adder espondiingtivo proeocailn is used,

object-id value is processed. In this 25 processing,

the Ri §6HRY VAGIAE AULiag goriractyy defléveiriad, thrddata

then _a de%%rnination is made as to,
from e server tec 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 Vclick 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 Veclick AUs in a Veclick stream
are sequentially input, data of an object corresponding
to a certain object id value is processed. In this
processing, the missing Vclick AU is initially

determined, and then a determination is made as to

whether or not the interpolation processing for the




whet her or not the interpol ation processing for the
112 mssing data is perfornmed. First, in step S8400, O
is substituted in two variables "flag" and "TR' as an
initialization processing. Next, in step S8401, the
Vclick AUs which 5 the client has received are
sequentially extracted and the_processings subsequent
to this step are perforned. V%égza new Vclick AU is
not present, the processing is termnated. In step
58402, ,the object id of the Vclick AU 10 to be
procdALRTL RS Q5t7 att LT Emel determination is nade

as to whether or not jt is_ identjcal to a certain,
obj ect - i d %r%g’p?%c%é%%dgg@ﬁﬁh t17 SRt Fegd in two
IS perfor

t her ] P3, there, med .
pr oc:\;s%l:ln%gl%% eg])f(JfS% ctallr}]% gfﬁﬂeaa er it Jr%ltl'JF?%fzatqfeOn

b ’ c ! . ! L . .
F00° rep S ahd > DRSE o Ao S g SR AR gmien

5di ffefientclidie OCRSHE NG ol Nfed et 0 15840k r d it eq and
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step S8404, a determnation is nade as to Wwhether or

not . The pieargesindunsubseqiendts @ N LEte PG PHF o rmed.
end tinme of the Vclick AU having the sanme object-id
procédsad 4 mmediatlelok Bef dree ridie preddenie Adhairefrdssing is
currently being processed. Wien TR is larger than TL,

it st%‘tlé“ra\ﬁeﬁgd that there is no missing Vclick AU,

and the normal Vclick AU decode processing 25 (step
$6407) is Per¥aRed % tHhe sthiacthal, oftdre TR1iak AU

or I%§s, the(ProcessLng advances to step S8405.
0 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 $8401.

In step 58404, a determination is made as to
whether or not TR is larger than T;. T, is an object
region end time of the Vclick AU having the same
object_id processed immediately before the Vclick AU
which is currently being processed. When Tgr is larger
than Ty, it is determined that there is no missing
Vclick AU, and the normal Vclick AU decode processing
(step 58407) is performed. On the other hand, when Tr
is T1, or less, the processing advances to step S8405.

In step S8405, the value of the variable “flag” is
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In step S8405, the value of the variable "flag" is 113
checked, and when it is 1, it is determ ned that the
Vclick AU is mssing, and the processing in step S8406
is perforned. When the value of "flag" is 0, it is
determned that there is no mssing Vclick AU, and 5
the processing in step S8407 islgﬁgforned. Step S8408
is a variabl e update processing; ere the value of
the continue flag of the Vclick AUis substituted in

th iable "flag"' and the object, region end tine

degcyf?}%%%]??%’ t?ﬁ@%&?? ckt AP | ﬁ' Jlbt s%sqqgé%ﬁ@d“?% él*ﬁ}t the
dt ' t t S8401.. FIG 85 is

o0 SHELECRIRRSL 09, ELULIS Loy ol en S0 B 0 IS saos

per f of regk 4 foSEEP. S Hes .eva]ilx%eic?f \aéfan%;fgjlg*tﬁt AN e

object region Iin each frane is appr oxi y

expr esseskn hdo! soonsc ity £l 44 Q?C?Smfasc‘sfr{be Vclq]k&.k?%U, and
region data 400 (for exanple, spatio-tenpora | ocat or

of MREG BDrodesfidy 8b stde abari %@)E@Qfsorn@ﬁ.ot es
time; and the ordinate axis denotes (or YY)

coor di nat eStvah UES 48 ai e tea i ateld expodftd PAIRPMing, where
whi ch 20 expresses the object region. A locus of the

coor difat¥@ lugalafe tihe aardrigeie850G qfdfertHehe/dliinek R iiss
described in the Vclick AU which is currently being

pr oc &SR L@ 1n ddes vorr iakdeordileat’e aval ddie whgect
range 8501 before the time TL is described in the

pr evitGis Ve [G7¢k TAGS Aescd s dydtetiilfed Gld kn@U is

D OCSTR 4R A0 3 32 SE03 et Lhe, el o A where
step S8401.

FIG. 85 is an explanatory view of an interpolation
processing performed in step S58406. 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 Tg is described in
the Vclick 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

Veclick AU where a locus of the coordinate value in

a range 8502 from the time Ty to Tr is described is




a range 8502 fromthe time TL to TR is described is
114 mssing. At this time, in the interpol ation
processing in step S8404, the coordinate val ues at the
time TL and the tinme TR are linearly interpolated to
generate the 5 coordinate values in the m ssing range
fromthe tine TL to TR- Since a_pol ygon has severa
vertexes, a simlar processing t performed for X
coordi nates and Y coordinates of the respective
vertexes and an object region in the range fromthe
time T %%pﬁTRMM|ch is 10 finally missing is

Tt e e 10 o fe 418 1
descr he.\cl t oral | ont Nuo
to théegz%gjge%wir:tg?%né%d?ﬁéb ‘%‘ 52 ntyex e\/cﬁllng%%,&uand

havi nthd heirgang, 15 Obj B4 1
defined as a ?%%9 whi oh 1nd; cat es tewporw ‘%ﬁ?ﬁéﬁa ) the

wi t h ddverdibjaacg varﬁgwmﬂe;&fér irbied inpf ﬂdhgtéﬁa:mtthe t:Lme 1,
Vclick AU but in the previous Vclick AU, the simlar

i Nt erquolTat.i orf irprece i INgreeamaRe feerdrrmtrizdy) ttheimilar
above processing, when an internediate Vclick AUis
n1stHQQﬂmm@EBememﬁrﬂmﬂmad<ﬂ&ﬁ}@hﬁﬁ&dﬂnﬂﬂmmwﬂd@/Y

conti nuous objects regions are described, a

~ det eAFIOFELING oo %Méawe@@nwecme;rtm@@ Ve ant bdject
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header Vclick AU is m ssing, the interpolation 25
pr oc€SSiyg d&nriore BErpEr ferredhewkdmet fe ltasrvebhiick is

AU i %1r111]aiilyn9nlstshl%rge lSS gaen%(z):sa%ebl H ty that even a tine

The continue flag is defined as a flag which
indicates whether or not the object region described in
the Velick AU is temporally continuous to the object
region described in the next Vclick AU having the same
ooject _id. However, even when it is defined as a flag
which indicates temporal continuity with the cbject
region described not in the next Vclick AU but in
the previous Vclick AU, the similar interpolation
processing can be performed.

In the above processing, when an intermediate
Vclick AU is missing among several Velick AUs where
temporally continucus 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 Veclick
AU is missing, there is a possibility that even a time

period where an object is not present may be
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period where an object is not present may be 115

i nterpol ated when a tenporally di sconti nuous obj ect
regi on appears later. The sinplest nethod of avoiding
such erroneous interpolation is to set an upper limt
for the time interval when the interpolation
processing 5 is perforned and not to performthe

i nterpol ation over a |onger time>t han t he upper

limt. Another nmethod is to use not only one continue

flag but also a Vclick AU header inc|uding two flags,
such WSRO Fedr e |3 g- SRRE bt | P FInHpusHigIect

i ndi . tinuity 10 hetween the previou d . ..
noxt WETTER A S el T il SR T HAE R o cing
or n ele) regi rjbed in this Velick AY. .
IS tggn%%$g? l%ﬂe@%%st i ﬁggoe&gxg%s%hderpglgsj Iet(r:lc% E“’reletgiaénn upber lilmlt

descricedd the nexter el iﬁﬁﬁ%ﬂ@vﬂﬂ&fﬁl}?ﬂ%grocessing

object-id. Wien the regions 15 are cont| us,

flag iis pgelrfomnh eidiemdssao e rdhdHe if¥erfN dhen over
ot her hand, the continue f flag indicates whether or

not tehe cofyjeactt imegitomandaser idpetd nintih.s Yeldttle AbdtSiod 1s
tenporally continuous to the object region described

in the preeyvinmts oVdly clicAdcmaniinng tfhe2®uwarmb so a Velick AU
object-id. VWen the regions are continuous, the flag

i s " Preadgd IowHardiinge twond 1elgag issich0'as Bl Gonginus 4 flag
flow chart for explaining a processing exanple of

usi nGh&ERGATIUSUE fF1lRag vatEh tRdicane wlie ontaguisy
intﬁ%p%late %Inissin% Velick AU. 25 It is different

fr onPEIFESe84 S P&V IOVSp 288405 %its Vldsikad¥§ -wi th st ep

S8700. Ini%kg%d%%y%%e % %ﬁ%%qu%%hates whether or not the

object region described in this Velick AU is tempecrally
continuous to the object region described in the next
Vclick AU having the same object id. When the regions
are continuous, the flag is “1%, and otherwise, the
flag is “0”. On the other hénd, the continue f flag
indicates whether or not the object region described in
this Veclick AU is temporally continuous tc the object
region described in the previous Veclick 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 £ 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 S8700. 1In step S8700, a determina-

tion is made as to whether or not the interpolation
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tion is made as to whether or not the interpolation

116 processing is perforned in consideration of the

value 'of the continue f flag which indicates the
continuity wth the object region described in the

past Vclick AU, (Conpression of text) 5 Any text data

is included in the data of the gllck AU expl ai ned

above. Converting text into datal®as character codes

is inefficient for |arge nunbers of data. When there

IS much text,to pbe describe better to
conprECHHT VAT exd Ffh %Wﬁ)‘:?t:'dq s‘?‘?i"rselqer@% offp §he value

the Vc%lt% AU HGS 88, 89 an 9161@& tfe %haq)JCé)&tanlty

truct ure exanp es of a n

whi ch, el Q%adeé& 44 gbaéhte[ Laute Rl i ek au.

an Obj ect an text I nTor mat1 on O

respeﬁ?dmﬁ¥é@SléH5Af]ﬂéy% data structure of the name
attribute of an object in FIG 88, nane conpression

data is prasgntext addiid othdn:dde datenhsStddid We dHe
FIG 19. The data specifies whether the nanme data of

t he sucdcieddiAiy exqhjzdcted slecomr essed/edrting text into data
non- conpr essed, and specifies 20 the conpression

met had wherr adte atcgldss iconpredssied entWienr tlee gdatamikers of
conpressed, nanme |ength indicates the data size of

t he @cﬁ‘?@resé@tﬁrﬂaﬁf@reaﬁ@ mhehc digrtedsede depcrdirea i st 1s
stored in name. Simlarly also in annotation,

annoPRLET COMSIBRGeSS SHddl ficsd Wisdehandas oaierat ithe same

data.s ssed _or nan-conpressed, and specifies

Che COmiT S Gretilod RS-t BE-adea pad 90°BEE dats
structure examples of a name attribute of an abject
which can cocmpress text data, an action attribute of
an object, and text information of an obiect,
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 1s 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
annotaticn, annotation compression specifies whether
annotation data is éompressed or non-compressed, and‘
specifieé the coﬁpression method when the data is

compressed. Annotation length specifies the data size
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conpressed. Annotation |length specifies the data size
117 of annotation. The data structure of the action
attribute of an object in FIG 89 is added with
script conpression data as conpared with the data
structure in FIG 20. Script 5 conpression specifies
whet her script data is conpress or non-conpressed,
and specifies the conpression nethod when the data is
conpressed Script length specifies the data size of
scripts g o@'@{f‘ tructure of the text information of
10 an Obj ect G 90 is constituted by adding text
compr ess! oy, gakac§ 0yt e Hata St ik WE A G ARte of an

Text conpression spec I es whet her

CONPr&SHQSk Ofn NONG CHMr £5 St AN SPEG f 1,8S ééﬂﬁ)re551on data
conpressi on nethod wheh the data is corrpresse

Text dengilpspecidigs e data Size-afrsand F?StIG 1]23) C lgeript
Al MS 1. A data structure of a neta data stream

whi ¢ hronirs ecsonifdrg urpeset 310 6 s ot huecteh  mVGs o i gD IR tRC GBS Sompressed
units which are data units capabl e of being

i ndepEhdeit19P™® Rregcabs alid tdre EidTiess tne tedmgdeasggion method
first data where a  spatio-tenporal region of an

- obj edth§h HhenAAtiy 15 Gamrressediesdmiat dsaddcompcifies

dat a g@l %ﬁem fies whether or not objects in a
movi g i &1 3fhi%h SéerelP\'tespect ively designated by

t he obj ect he%L_ﬂqtndtaln at a%@ntvvo 10dfferent c

access unity HHe sse ekt Icﬁfe G in formation o
an object in FIG. 90 is constituted by adding text
compression data to the data structure in FIG. 25.
Text compression specifies whether text data is
compressed or non-compressed, and specifies the

compression method when the data is compressed.

Text length specifies the data size of script.




10

15

20

25

2. A nethod of searching the object by using the neta
data stream according to claim1, conprising:
extracting fromthe neta data streama plurality of
access units determned to be the sane objects by 15

t he second data; selecting one of the plurality of
extracted access units; and us{gg the sel ected access
unit to performthe search. 20737 The data structure
of a neta data stream according to claiml1, wherein
each of the access units fariﬂgr has_ third data which
specifies, when objects in a Vgﬂg.%icture, whi ch

are respectively, [ y. A he ohject .regi.on data.
in said ati1 eazlétdéti?v\a; %t(r:%&e(?% Ou](%ﬂ sn,lemaar é}asteangsnttriecaérfl ich

| dentiCalon MRRINGT +Qf MR JJE ¢ 2PIGC I RO dat %rrrliei@s

said at |east” two access units is data on the sa
scenevhirtt he MY Bt @pabl? bf ATBIN R endently
searching the object by using the neta data stream
accodiorgstsed;| aih® JcaePrinsitnGavexly’ &alrishg dekamvhRee a
nmeta data streama plurality of access units which

are deEdrim-tedporaie rche cgarE anobjpgetts hy theoseean@icture

data and are determined to be the sanme scene by the

t hi r & Sdéegcrddledc pingg sevendf dete pharchl sppcofies whether or
extracted access  units; and using the sel ected access

uni t 05 FEIEGTER dhe 2 YOVdEgr PActure, which are respectively

designated by the object region data in at least two
different access units, are semantically identical.

2. A method of searching the obiject 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;

selectihg 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 & 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.




5. The data structure of a neta data stream according
to claim1l1l, wherein each of the access units,
including first and second access units, further has
fourth data which specifies whether or not the second
15 access unit is included in the neta data stream

t he second access unit having s?%g first data which is
continuous to the object region data in the first
access unit on a tinme axis of the noving picture, the

first datag bei ff S| e e ti..

cally sang4 °objde%tleqtg)‘s&dt1 héefﬁlélér%d&ggggnﬁ]e tcitwﬂgjeefcfcré%t%p dSl%Og the
accesfetdiMdta bt AIMRING QiR @y nd D3k t heBlid i ng:

data stream according to claimb, conprising: using

t he secondesgatactaint theor aHd hetal adih tdieeadd d ig1Sirality
access unit to determ ne whether the second access

uni t ofi sseesa tdrdrt heftdreh Gireafldegle ridiecdd kSt beatt@SSame
unit; and 120 when the second access unit ni sses,

i nt eropdleattiongy & hspatsicpnice miadizalande giren deft camiakijdett be the
specified by the first data in the second access unit

fromSERE fSicede bycddss tidind dadathe third access unit

before and after, 5 the second access unit. 7. A data

st ruct ur e 6t S5 et st 2 Sstih@amlmiicdh tyi 9 fcoutirggted access
to incl.ude Qne, or nore access units which are data
unitgnéggébﬁg of being i ndependently processed, the

- access umdéﬂ%g”ﬂ%@.é&i%%ﬂég 5%@5%5W%%E% 2o perform the
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search.

regi-on

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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an object in a noving picture is described; second
data which specifies whether or not objects in a
novi ng picture, which are respectively designated by
the object region data in at |east two access units,
15 are semantically identical; text data; and third
dat a whi ch i ndi cates whet her tgﬁzéeXt data is
conpressed or non-conpressed. 8.7 A data structure of a
nmeta data streamwhich 20 is configured to include

one or nor its. which are data units capabl.e, .
of bei ng iVﬁld%ggtﬁ%%nétjg%%/ondpraoccceessssedl,mﬁwénlfcsceéss’s Jlﬂ%i(%pOlatlng
havi ng:s fd434- [ cifd l.ifeti f.i_ne
for S T el e e B o ss T sBeei Sataty the
incl yding afadLast e QfcHdf acMih unsRedhes nebirg el

an

regi on data where a spatio-tenporal region of
obj eclcdas st e iIfD\EMY thicCtiied Scdeser uked HR¥oaRdaad after

di spl ay nethod associated with the spatio- tenpora

regi ¢ire aedcohat sossissh usipeci fi es a processi ng

perfornmed when the spatio-tenporal region is

desi gnat ed;- 54 eatalatteucand et bifr @ detta whiteh stream which

i ndi cates whether the text data is conpressed or

non- ¢SnPreddayreg. tan inslefraenen oredictm eentisquiadtso

adapt thﬁt data structure of claim1, 7, or 8. 10 10.

An aPpBarht a&ecoAphi SihgSacaReR1fr 8Eebsing 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.

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




engi ne configured to handle the data structure of
claim1, 7, or 8.

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 ihdicates 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 handle the data structure of

claim 1, 7, or 9.




