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10 Technical Field The present invention relates to a
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programof a file recordi B§SpROEEBEH a storage medi um
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10 Technical Field

The present invention relates to a file recording
apparatus, a file recording method, a program of a file
recording process, a storage medium in which a program of a

file recording process is stored, a file playback apparatus,

15 a file playback method, a program of a file playback
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process, and a storage medium in which a program of a file
playback process, which are applicable when a file in a QT
format or the like, in which a video data obtained by
taking a moving picture is recorded, is edited. Accordiﬁg
- to the present invention, an alternate track including
video data is formed, and the processing priority level for
the alternate track is defined thereby making it possible
to provide to a user the result of an effect process for an
edited file in a QT format or the like even when an

apparatus used does not have the capability of processing




the effect. Background Art A Quick Tine file format
(hereinafter, referred to sinply as a "QI format") is
widely used as a file format to 5 store nultinedia
data. In the QI format, real data of a noving inmge, a
still image, and a sound are stored in the formof a
collection of blocks, and managenent information for
managi ng the real data is storéd in the formof a
col l ection of blocks 10 separately fromthe collection
of blocks_of the real data. Hereinafter, such bl ocks
wi | IF'6ectE¥Erred to as atons. An atomof real data is
r ef %géﬁgrtgnc??%% novie data atom An atomof
managemnen nformation is referred to as a novie
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associated with each property is described in a box,
andsboxesndft ivediieudatevel s are hierarchically

organized in a single novie atom In 20 the novie

atom tr&cksea@® fompd okahi drba ohf calmeatiogs inkge, a still
managenent i nformation corresponding to respective
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10 -separately from the collection of blocks of the real data.

Hereinafter, such blocks will be referred to as atoms. An
atom of real data is referred to as a movie data atom. An
atom of management information is referred to as a movie

atom.

15 The movie atom includes various kinds of atoms
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organized in a hierarchical form according to properties.
That is, management information associated with each
property is described in a box, and boxes of various levels
are hierarchically organized in a single movie atom. 1In
the movie atom, tracks are formed of hierarchical atoms of
management information corresponding to respective types of
real data. More specifically, when media data are video
data and sound data, a video track and an audio track are
formed in the movie atom whereby the real data of each Lype

in the movie data atom is managed by the corresponding




track. In the video track, not only video data of a
nmoving picture but also imge data of a still inage
is managed. For exanple, in data in which video data
and audio data are nultiplexed as in MPEQ-PS
(Program Strean) data, a track 5 assigned to describe
managenent information thereof is not classified as a

" video track but classified as base nedia track.
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However, regardl ess of which class the track is
classified, if the track is assigned to nmanage vi deo

data, the track can be used to edit the corresponding
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are m ni nrum managenent units. In the Qr 4
describe a track for managing real data including video
data. In this sense, in the following discussion, the base
media track is regarded as a video track. To describe a
track assigned to manage data including only video data but
not including sound data, the track will be explicitly
denoted as the "track associated with video™.

In management of real data, it is possible to manage
not only a movie data atom stored together with a movie
atom but also a movie data atom separately stored in an
external file. That is, various kinds of media can be
provided in either a form in which a movie atom refers to
an internal ﬁovie dgta atom or in a form in which a movie
atom refers to an external movie data atom.

In the movie data atom, real data is divided into

samples which are minimum management units. In the QT




format, managenent information associated with each
m ni mum nmanagenent unit of real data is described in
the novie atom Wen a file is produced in the QT
format, for conveni ence of processing, as disclosed,
for exanple, in Japanese 5 Unexam ned Patent
“Application Publication No. 2001-94933, sanples are
generally formed such that one ganple i ncl udes one
frame or one GOP (G oup O Picture) which is a unit
used in displaying the real data. In editing, when an
effect is applied to video data in 10 the QT fornmat,
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video data is ed as an rnput source to the

ef fect {hagkicithat when a8 shewn ik BHiQ1ila 18 SHELL Abta in
editing process,” 25 for exanple, when an effect such

10as thiel Dar fognas, appldediait Bbtained as a result of applying
the effect is stored in a movie data atom, and a movie atom
‘corresponding to this video data is described in a video
track, thereby forming a file in which the editing is
reflected.

15 In the QT format, instead of storing a movie data atom
obtained as a result of editing including applying of an
effect, it is also allowed to applying an effect to
original video data stored in the movie data atom when the
video data is played back. When video data is edited in

20 . such a manner, an effect track in which management
information associated with editing is formed in the movie
atom, and th; movie data atom of the original video data is
applied as an input source to the effect track.

That is, as shown in Fig. 1, in such an editing process,

25 for example, when an effect such as filtering is applied in




a one source effect node to a particular period T of a
stream ng of one video data, a source track ST
identifying the real data of this period T is
produced (Fig. 1(B)) in accordance wth managenent
i nformati on (rmanagenent 5 information based on a
sanple table described |ater) associated with the
“video track VT (Fig. 1(A)) corresponding to. the rea
data of the original video dat a. Furt hernore, an
effect track ET in which the specific process
associated with the effect to be applied to the 10
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the real data corresponding to
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perfornmed, for exanple, in a two source e
10 sugBubce track ST is produced (Fig. 1(C)).

In this case, in the QT file, the real data
corresponding to the original video tfack, that is, the
video track VT is sequentially played back. In parallel
with the playback according to the original track, the real

15 data identified by the source track ST is processed during
the period T according to the effect track ET while
sequentially playing back the real data. The video data
processed according to the effect track ET is output in
preference to the video data according to the video track

20 VT, _Thus, in the one source effect mode, three tracks are
handled to perform the editing associated with the
filtering. ﬁote that in Fig. 1, srcA is a name identifying
the source.

On the other hand, as shown in Fig.. 2, when-editing is

25 performed, for example, in a two source effect mode such




that a transition effect such as cross fading is
applied to streamngs of two video data, video tracks
VTl and VT2 corresponding to the real data of the two
video data are forned as original tracks (Figs. 2(A
and 2(B)), and source 5 tracks STl and ST2 associ at ed
With the effect in the period T are produced
according to the managenent igf@rpation associ at ed
with the two video tracks VT1 and VT2 (Figs. 2(C and
2(D)). Furthernore, an effect track ET (Fig.” 2(E)) is
produced to défine the specific process associated 10
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process i s processed separately for nmanagenen

10  with the effect to be applied to the video data identified

by the source tracks 3T1 and ST2.
| In this éase, in the QT file, the real data

corresponding to the original tracks, that is, the wvideo
tracks VTl and VT2 are sequentially played back. In

15 parallel with the playback according to the original tracks,
the real data identified by the source tracks ST1 and ST2
are processéd during the period T according to the efféct
track ET while sequentially playing back the real data.
The video data processed according to the effect track ET

20 is output in preference to the video data according to the
video tracks VT1 and VT2. Thus, in the two source effect
mode, five t;acks are handled in the transition editing
process,

In the QT format, the effect track for use in the

25 editing process is processed separately for management




information and real data. Myre specifically, types of
effects such as a chronakey effect used in editing of
a file are described in the effect track in the order
in which effects occur. On the other hand, in the
novie data S atom paraneters associated with
respective effects are described. That is, in the QI

~format, the effect track is ogganized in units of

sanpl es for each effect type and for each paraneter

val ue associated with each effect. In the QI file, in

sone _cases, a neM/ty?e of effect is 10 added when the
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obt ai ned by taking a novie picture is recorded in a QI
fifescrikeq.s gosasi bbe 1w W@usiQly fproebssthheffaduo tdack is
using a .20 conputer. Conversely, video data or

b .
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back_usina . consuner yidea  device, Lncompulers, as
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effect if the processing programi's upgra .
added when the version is upgraded. However, there is a
possibility that the new type of effect cannot be processed
by processing programs of old versions. In such a case, it
becomes possible to process the new type of effect in the
QT file by upgrading the processing program.
By applying a OT format to consumer video devices, it
becomes possible to provide video devices having an
affinity for computers. For example, if video data
obtained by taking a movie picture is recorded in a QT file,
it is possible to easily process the video data by using a
computer. Conversely, video data or audioc data processed
using a computer can be played back using a consumer video

L

device. <
In computers, as described above, when an effect which
is difficult to process occurs, it becomes possible to

process the effect if the processing program is upgraded.




However, it is very difficult to update processing
prograns installed on consuner devices, and thus
there is a possibility that consunmer devices
encounter a difficulty in processing effects. 5 In
consuner devices, there is a possibility that an
original effect is added, which cannot be correctly

"~ processed by a conputer. It is desirable to provide

the result of any effect praocéss to users regardl ess

of difference in processing 10 capability anong

devi ces or conputers. Disclosure of Invention In view
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recordi ng apparatus, a file recording nmethod, a
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user the result of an effect process for an 20 edit
fi beigina hefFEdtorizatdaed} hehildikeanagar dkessredctdl y
di fference in processing capability anong appar at us.
ToPHehsesad thhe aalsorpubdfect, the present invention

provides a file recording apparatus for editing video
dat a ﬂ%‘- dccOrpaakReRIw th RECYVeRfrmRlc i ADtH] by fa alivep LAt

% iy 25&%@% resultant edited video data in the
o? a‘% & th&<Y 1fference in processing

capability among devices or computers.
Disclosure of Inﬁention

In ﬁiew-of the above, the present invention providesra
file recording apparatus, a file recording method, a
program of file recording process, a storage medium in
which a program of file recording process is stored, a file
playback apparatus, a file playback method, a program of
file playback process, and a storage medium in which a
program of file playback process is stored, which allow it
to provide to a user the result of an effect process for an
edited file in the QT format or the like regardless of a
difference in processing capability among apparatus.

To achieve the agbove object, the present invention
provides a file recording apparatus for editing video data
in accordance with a command input by a user ana recording

" the resultant edited video data in the form of a file, the




file including a block of real data managenent
information which is organized in a hierarchica
structure and which includes at |east a source track
i n which managenent information associated with the
video data is described and 5 an effect track in which
managenent i nformation associated wth an effect to

" be applied to the video data ig descri bed, and a
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bl ock of real data including at Teast real data
associated with the effect track, the file recording
apparatus formng, in the block of managenent

i nfbleratnemding at bleektoarredlt defiat sanreerken mdnfgirngtion
V|deo dat a e%'lvalent to video data obtai ned by
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and rnatl dicating th rocessi riorit
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assigned 15 to another track. In th e recor |ng

appared fis-taegaci Ng (9L dHenanaRMvaBht 0fnféhes @ildreaRabBiated
track including video data equivalent to video data
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sequentially 10
to video data obtained by performing a process according to

the effect track, and infofmation indicating the processing
priority level assigned to the alternate track of the video
data with respect to the processing priority level assigned
te another track.
In this file recording apparatus according to the
invention, the alternate track including video data
'equivalent to video data obtained by performing the process
according to the effect track, and the information
indicating the processing priority level assigned to the
alternate track of the video data with respect to the
© processing p;iority‘level assigned to another track are
formed in the block of management information, thereby
making it possible to play back the file using é

processable alternate track detected by sequentially




checking alternate tracks in the order of priority

| evel s based on the information indicating the
priority levels thus naking it possible even for an
apparatus or a system which does not have the
capability of processing the effect 5 to provide the
result of the effect process to a user. This nmakes it

~possible to provide the result, of an effect process
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for an edited file in the Cﬂ”f%}nat or the like to a
user by using various apparatus or systems which may

be different in processing capability. 10 The present

i NFBAEkORT 2 Keqmadei descks fin ehecodgitngt neitodty levels
including editing video data_jn accordance with a
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to the video data is described, and a 20 bl ock of rea
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effect track, .the file recordi ng net hod mcluc{1 91 t he

st 3pUeFT o rﬂsﬁrélg Vﬁrf‘ﬁlés bﬁwa&?‘%ﬁﬁaaé{ﬁﬁﬁ‘f‘s ich may be
t |t t

|n&9 |néﬁp&J1§ ggi %S%H%%%iékl east an alternate

trac ént to video data
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effect track, and i nformati on -

methed including editing video data in accordance with a
command input by a user and recording the reéultant edited
video data in the form of a file, the file including a
block of real data management information which is
organized in a hierarchical structure and which includes at
.least a source track in which management information
assoclated with the video data is described and an effecf
track in which management information associated with an
effect to be applied to the video data is described, and a
block of real data including at least real data associated
-with the effect track, the file recording method including
the step of:forming( in the block of management information,
at least forming at least an alternate track including

video data eguivalent tc video data obtained by performing

a process according to the effect track, and information




i ndi cating the processing priority |level assigned to
the alternate track of the video data with respect to
the processing priority |level assigned to another
track. The present invention also provides a program
for 5 causing a conputer to execute a file recording
process including editing video data in accordance
"with a command input by a user_and recording the
resultant edited video data ih'the formof a file,

the file including a block of real data managenent

i nformati on which is organized in a 10 hierarchica
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track in which management information associated with the
-video data 1s described and an effect track in which
management information associated with an effect to be
applied to the video data is described, and a block of real
15 data including at least real data associated with the
effect track, the program of the file recording process

including the step of forming, in the block of management

information, at least an alternate track including video

data equivalent to video data obtained by performing a
20 process according to the effect track, and information
indicating the processing prioxrity level assigned to the
alternate tfeck of the video data with respect to the
processing priority level assigned to another track.

The present invention also provides a storage medium in

25 which a program for causing a computer to execute a file



recording process is stored, the file recording
process including editing video data in accordance
with a command input by a user and recording the
resultant edited video data in the formof a file,
the file including a block of 5 real data managenent
informati on which is organized in a hierarchica
“structure and which includes at_|east a source track
i n which managenent infornmati o associ ated with the
video data is described and an effect track in which
managenent i nformation associated with an effect to be
10 rapprilens toradessyilgestaned, | sheldside Fegdordhng apberse
of real  data jncludingoat | east real data associ ated

wi ERCEHELNRf SIS JERZOt AR riiyrHifiBiofhg it @ command

regording process __i.ncludi the ste f formn in
tPBRECRY of eaGBReRE TS natd G Uat A Bast tyet Video

al hgepat g {Kack delrudi 091y dage 15 datacequi Nl W14 of
vi deo data obtained by performng a process according

5torthe eifLciarddg@alentandsrbahor 1wt Wich Adi 6agamndzdden a
processing priority |level assigned to the alternate
trhékrafchimmlvideocdatea and hwhesdpedctcliuideshet least a source
‘processing priority level assigned to another track.
20t Aaclele riibed gporecrene bresamt iony agepeha brdwidds the

the, fil ordj ng et hod, . th f file .
" QUM g Cprice G580 ARGY t WA ATbr e oGt 1 i it
th f file. i i ,
a2 feGRa Sincorlial 1bRCEE NSRRI, bR LA o pe
10 ef E?ﬁlié’cﬂ aceshe Qhdan gsid eds Baﬁesfd'rli%eho £he QiR real

or e like regardless of a1l

data including at least real data associated with the

effect track, the program of the file recording process

including the step of forming, in the block of management

information, at least an alternate track including video
15 data equivalent to video data obtained by performing a

process according to the effect track, and information

indicating the processing priority level assigned to the

alternate track of the video data with respect to 'the

processing priority level assigned to another track.

20 As described above, the present invention provides the

file recording method, the program of file recording
process, and the stgQrage medium in which the program of
file recording process is stored, which allow it to provide

to a user the result of an effect process for an edited

25 file in the QT format or the like regardless of a




di fference in processing capability anong appar at us.

The present invention also provides a file playback

apparatus adapted to play back video data recorded in

the formof a file on a recording nedi um and out put

the 5 resultant video data, the file including a block

of real data managenent information which is
~organized in a hierarchical_;g%qpture and whi ch

i ncludes at |east a source tratk in which managenent

informati on associated with the video data is

descri bed, an effect track in which 10 nanagenent

i nPoFFRfeHe dds BEraeedingt prrabdfiftar prppybarrappliied

to the yideo data |s described, and ag?alternate

track iTE BACAGEYI HOP M GqriovRFEKLIED 3i el ddpypack
bt A} ' 3L, L0g 10§ .
o PERAFELLY RREERHM D00 pIRFaR L AREOHAL I LE R in the

Presease NG i@l bhyaldelbo¥&lnAstARGdahe bhep@ teldate
track of the video data w th respect to the

5 pr oegsktarg pridebi tythevehe assigned ludingnat besclk raCkseal
and a block of real data including at |east real data
asdats arathasmentt hafefhation rduilch tiseotrphrl ptdylrack

apgaratus‘perfornin a process, including the step 20

of PRt T TG laSprBEReEaRA dtichdrelbfgekat nleart a source

fromthe highest priority lLevel to | power ,
O PEi e T EherE MpdegateRt ik drbiRg oRor Tty the
t he; Ld Ly ;l | ayinghac Llg,usin
| LB e P HE Lo Bea P B I G RAT KR 1 il 0O
10 al SonPFnEndes n@obhnh i Ph ayhardi 2253 RAa T e PEAW D be

back video data recorded in the formof a 14
applied to the video data is described, and an alternate
track including video data equivalent to video data
obtained by performing a process according to the effect
track, and information indicating the procgssing priority
15 level assigned to the alternate track of the video data
with respect to the prooessingrpriority level assigned to

another track, and a block of real data indluding at least

real data associated with the effect track, the file

playback apparatus performing a process including the step

- 20 of detecting a processable alternate track in the order

from the highest priority level to lower priority levels
based on the informgtion indicating the priority level and
playing back the file using the detected alternate track.

The present invention also provides a file playback

25 method of playing back video data recorded in the form of a




file on a recordi ng nedium and outputting the
resultant video data, the file including a bl ock of
real data nanagenent information which is organized

.in a hierarchical structure and which incl udes at

| east a source track in 5 which managenent information
associated with the video data is described, an

~effect track in which nanagenggt i nformati on

associated with an effect to applied to the video
data is described, and an alternate track including

vi deo dat a eqU|vaIent to video data obtained by

pefibf M@ recargipg eszdiawt aindi Rytpot thed dfffectesuddert

and, information indicating the processing iority
| eVEicagsitgned ot the *nd'eting & Prack %JF 59 i

d respect the roceSS|n Jty Ieve
ol IRESknd £ L RACRETBL QR RS dn f pEiEpgonican
'ngffﬁaﬂﬁ}eagnbe@ﬁicﬁE%ﬂcfﬁﬁé% agsoehat ed Qéﬁﬂ%é'lﬂ&y% in
effect track, the file playback nethod including the
stetpi af Hdiﬁt‘igéfﬂéﬂg anprcassablhesakt ersatwi i agk vidkbedata
order fromthe highest priority level to | ower
priordgsrribedel gnbatis-tort raed iinf whhwlh i reanagrdiegdt | ng

the priority |level and playing back the file using

t high tef 20sartatrethtd Wy aok ef Taet pkedehtanmviest tenthe

o R P 7o AP oo g8 o RFERR fg Iy PR uding
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recordi ng medirum and outputtin resul tant 2

10 daf rddegsf bb@ok@ﬂ@%&&r@ *élf%lsto{rw@,l A a kD rmation

15

20

25

indicating the processing priority level assigned to the
alternate track of the video data with respect to the
processing priority level assigned to another track, and a
block of real data including at least real data associated
‘with the effect track, the file playback method including
the step of detecting a processable alternate track in the
order from the highest priority level to lower priority
levels based on the information indicating the priority
level and playing back the file using the detected
alternate track.

‘The present invention also provides a program for
causing a co;puter to execute a file playback process
including playing back video data recorded in the form of a

file on a recording medium and outputting the resultant

video data, the file including a block of real data.




" associated with the video data is described, an

“data is described, and an alternate track including

10 | ngi@@krfsg;eat%eﬁkoﬁftﬁee%&é%t Aafa ct_to rhe
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managenent information which is organized in a
hi erarchical structure and which includes at |east a
source track in which nanagenent i nformation

effect track in which managenent 5 information
associated with an effect to be applied to the video

vi deo data equivalent to vi ded>dat a obt ai ned by

performng a process according to the effect track,

and information indicating the processing priority

| emehagerrirgnead fogmehéon Ovlal derisabeganagkd ofn therddmeghical

data with respect to the (Proce55|ng priority | evel

asSFEeEH % %Mﬁé?ht%%%ku shdta leBEbCR BPuFedlt Khatka in
at a associ.a

or FaEEh rfoenERE sPEGATIsh BREOFI ST wibhe Video data
pr@QeéésamAetad' g akﬁeﬁe&aqf qet aﬁ&mgmg%%%&e%séabl e

15 alternate track in e order fromthe

5prigrbinatileyeaksbeihove@rvivy an kyrhevels hasghiand k8 the
information indicating the priority |evel and playing
backdedeldta s desngildme, deieanedlaktesvaterddlackcliiféng
present invention also provides a storage nediumin
20vige e et apreayiam eof causideg datanpiteined exeswferaing
file | ayback process is stored, the file playback
pr%c%’%‘gc Sh@raa Hgnw%ﬁ/ ¢ AERCY HE%C]&ata&ug édbﬁoa@atﬂﬁn

on a Iecor

ouESITTRg % fber BEGr TR Figeb bl IE V%ﬁ A liped to the

information which is organized in a erarc I ca
processing priority level assigned to another track, and a

block of real data including at least real data associated
with the effect track, the program of the file playback
process including the step of detecting a processable
alternate track in the . order from the highest priority
level to lower priority levels based on the information
indicating the priority level and playing back the file
using the detected alternate track.

| The present invention also provides a storage medium in

which a program for causing a computer to execute a file

playback process is stored, the file playback process

»

including playing back video data recorded in the form of a
file on a recording medium and outputting the resultant

video data, the file including a block of real data

management information which is organized in a hilierarchical




structure and which includes at |east a source track
in  which managenent information associated with the
video data is described, an effect track in which
managenent information associated with an effect to
be applied to the 5 video data is described, and an
~alternate track including video data equivalent to
" video data obtained by perform ng a process according
to the effect track, and inforifation i ndi cating the
processing priority level assigned to the alternate
track of the video data with respect to the 10
pr etegstwge mricomhtiyh| éneludssiagndgatd anstihere thrack, in
and a block of real data including at |east real data
-as¥birateapadpnentt ppferrakion presrclpkedpy b diicof’idre data

fil | ayback I ncl udi t t f detecti
45 BhRBacs, ORI, Uit o i
D SHESI BT okchocl el ot oy gyl vo ne

5| eyeheandhid 3% R@sbagked Neardd la@ abiskpEatber BatEGHRIuding
alternate track. As described above, the present

i nveddo odetpr @gudeslehe tdidiglepl apbackbtethed byt performing
programof file playback process, 20 and the storage
medi BPPGIE Ricsie rdhRag pE @ gitemedif ekcit] 8rpfly barek imfocagsion
is,stored, which allowjt to prqovide to_a wuser the

r eSBFECUF 0 Wt BEPCPTOLAE PHOF &N LAV e T4 ot he
LU a0 Ph e oL sngCh LIS e
10 pfS?é%gséfH@“HHiBBiH?kfévéf é§§¥§hghetgoaagiher track, and a
block of real data including at least real data associated
with the effect tfack, the program of the file playback
process including the step of detecting a processable
alternate track in the order from the highest priority
15 level to lower priority levels based on the information
indicating the priority level and playing back the file
using the detected alternate track.
As described above, the present invention provides the

file playback method, the program of file playback process,

20 and the storage medium in which the program of file

playback process is stored, which allow it to provide to a

»

user the result of gn effect process for an edited file in

- the QT format or the like regardless of a difference in
processing capability among apparatus.

25 Thus, the present invention makes it possible to




provide to a user the result of an effect process for
an edited file in the QI format or the |ike

regardl ess of a difference in processing capability
anong apparatus. Brief Description of the Drawi ngs 5
Fig. 1 is a diagramillustrating handling of a QT file
in terns of a one-source effect according to a

" conventional technique. Fig. 2 is a diagram

illustrating handling of a Qr¥ilee in terns of a
two-source effect according to a conventional 10
technique. Fig. 3 is a video di sk apparatus according

t opaofidstto enbsdirnthe bésuhe qfr egent fenveptéoarss Fog. an
4 is a schematic diagramillustrating a Qr.file. Figqg.
5 F@l*ée%cfﬂelrﬁaﬁnc taﬁag?aﬁ?%% A% gtlliﬁn §?$5&6%]195é %5&1

. of [ di h
S heftriied ul afockppind CHEHATR SERE. Skt

ef fpels [Eégmz)tll%n oﬁlé%%gag%ygng a part Cont' nued

fromkFig. . Fig. 8 1s ram showi ng an atom

5struct urigy, of1 as@ d:féadlean{ N1teEREafing AMRUISQOUY 68 a QT file
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effect. Fig. 9 is a gram showi ng a part conti nued
from fexus & aFioge-40utse aficagr avcshdihagt@ Ppafohventional
continued fromFig. 25 9. 18

technique. .

Fig. 2 1s a diagram illustrating handling of a QT file
in terms of a two-source effect according to a conventional
technique.

Fig. 3 is a video disk apparatus according to a first
embodiment of the present invention.

Fig. 4 is a schematic diagram illustrating a QT file.

Fig. 5 1s a schematic diagram showing an atom structure
of a QT file.

Fig. & is a diagram showing an atom structure of a QT

file in terms of a one-source effect.

Fig. 7 is a diagram showing a part continued from Fig.

Fig. 8 1s a diagram showing an atom structure of a QT
file in terms of a two-source effect,.

>

Fig. 9 is a diagram showing a part continued from Fig.

Fig. 10 is a diagram showing a part continued from Fig.




Fig. 11 is a diagramillustrating a one-source effect
process perfornmed in the video di sk apparatus shown in
Fig. 3. Fig. 12 is a diagramillustrating a
two-source effect 5 process perforned in the video

di sk apparatus shown in Fig. 3. Fig. 13 is a diagram

showi ng a sanpl e description atom associated with a

~video track. Fig. 14 is a diag&9n1shomﬁng a sanple

description atom 10 associ at with an effect track.
Fig. 15 is a diagramshow ng effect types. Fig. 16 is

a di agram showi ng an extension field of sanple '
descr i ptiigon 1at o assicoirared WMiushranief fecineg-sagkce effect
Fig. 17 is a diagram showi ng the details of the effect

15PF9pRST iRAF oSREANI R nti g7idee ddis§. apparatys sdwwg in Fig.

'shgmﬁng contents of the paraneter flag shown in Fig.
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167" Fig. 19 is a table show ng paraneters

cor respaRdi A9 10 o &LLERL ¥A9R:300MNG M R <biro20errect

Fig. 20 i's a diagram show ng a part continue rom
Fi grocd®s delr®orddal sn ackll agicd® idilsUsbppt i Bhown in Fig.

alternate track. Fig. 22 is a diagramillustrating a
track header atom Fig. 23 is a diagramillustrating
a user data atom 25 Fig. 24 is a diagramillustrating
a user FdatalBi &t 4 rdip@ram showing a sample description atom
associated with a video track.
Fig. 14 is a diagram showing a sample description atom
associated with an effect track.
Fig. 15 is a diagram showing effect types.
Fig. 16 is a diagram showing an extension field.of
sample description atom associated with an effect track.
Fig. 17 is a diagram showing the details of the effect
type field shown in Fig. 16.
Fig. 18 is a table showing contents of the parameter
flag shown in Fig. 1l6.
Fig. 19 is a table showing parameters corresponding to
effect types shown in Fig. 15.
Fig. 20 is a diagram showing a part continued from Fig.
19.
Fig. 21 is a diagram illustrating an alternate track.
Fig. 22 is a diagram illustrating a track header atom.

Fig. 23 is a diagram illustrating a user data atom;

Fig. 24 is a diagram illustrating a user data list in




the user data atomshown in Fig. 23. Fig. 25 is a
diagramillustrating a track property atom in the
user data list shown in Fig. 24. Fig. 26 is a diagram
illustrating a presentation type 5 in the track
property atomshown in Fig. 25. Fig. 27 is a diagram
illustrating a QI file in terns of a one-source

"effect. Fig. 28 is a diagramillustrating a QT file in

terms of a two-source effect.?30°Fig. 29 is a di agram
illustrating an effect process perfornmed in the video

di sk apparatus shown in Fig. 3. Fig. 30 is a flow

chahe shew dreta ghcocebewpeifioFhed 43, a system control

m croconputer of the video disk apparatus shown in

Fig. 3.F4% @Egis3z fsaqryt dpramtdRéwnaga ahrass gutoperty atom

f d.b i deo. di sk aratus accordin
Do 8ntRECHRE WBodiREnt BFaLHE rkedit | nvention.
Fig. 32:i Is ' ffe r .
g Fiﬁ.b@@llggéagl§$§#x nlgll%t%aﬂzgggcgr%%%é}toatéﬁn type

performed by a video d apparatus a
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Mode for Carrying Qut the Invention Enbodi nents of the

pr esentFiqwent ienaadeagescrildedtiratidet ai ¢T bl lew iwl ttlerms of
reference to drawi ngs. (1) Construction of Enbodi nents

25a( eneys@prs glffeshst ruti on of Video Di sk Appar at us

20
Fig. 28 is a diagram illustrating a QT file in terms of

a two-source effect.

Fig. 29 is a diagram illustrating an effect process
performed in the video disk apparatus shown in Fig. 3.

Fig. 30 is a flow chart showing a process performed by
a system control microcomputer of the video disk apparatus
shown in Fig. 3.

Fig. 31 is a diagram showing an effect process
performed by a video disk apparatus according to an second
embodiment of the present invention.

Fig. 32 is é diagram showing an effect process
performed by a video disk apparatus according to an third
embodiment of the present invention.

Best Mode for Carrying Out the Invention

Embodim;nts of the present invention are described in

detail below with reference to drawings.

{1} Construction of Embodiments

(1-1) General Constrution of Video Disk Apparatus




Fig. 3 is a block diagramshow ng a video disk
appar atus according to an enbodi nent of the present
invention. In this video disk apparatus 1, a video
signal and an audi o signal of a subject are
respectively acquired 5 by imgi ng neans and sound
acqui sition neans (not shown), and the video signha

“and the audio signal obtained as a result of taking
an i mage of the subject are Tedbrded on an optica
disk 2. In a playback operation, the video signal and
the audio signal are read fromthe optical disk 2 and
10 out plitg-oR asl equldckrdisigrandisbplayg paneldserdiisky as
di splay neans or_from a speaker serving as sound
ouBBRRIHEEhSACCIREing 88028 YA iacdtt RE ADEI BreFYHal
read fromthe optical .disk 2 may be output to a .
exEBTRAT O o8 S et e Tl Rhearatshlt etiey sionel
speg)yf rii F r i.de ' .
C hara dh SRR <193 BE PIoIfE HiETrlRethPLRly Yequirea

5 apRRr hdkfinly @ sViab@0sshsnadcanditthen ALEhe shé@Nahown),
obtained as a result of the inmge capturing process
ar eng otipz esisked isigaal hend/PH(E faardimt sandaar ebtd et ded a
in a predetermned file format on the optical disk 20
2. ré¢putthist dp&kdingi eneibode nehtthe sabQFct opnat recondsst on an
as the file format. Hereinafter, a file in the QI
f oPHet i 1915k -1 ef Br Reb} 2 PG IRErasiqnQrtfe | Bldgq, signal
the yideo disk apparatus 1, a, video _encoder 11 ..
GRBY a5 1S 2RRE b TR oA g AT0: QEb Sk Sipd =

10 frompdd @al a9 of9umeLptea i @l AL f QLR €REPHESy tAE qisplay
video data into 21
means or from a speaker serving as sound output means. The
video signal and the audio signal read from the optical
disk 2 may be output to an external device as required. A
user is allowed to specify a particular part of the video
15 signal or the audio signal and edit it.

In the video disk apparatus 1, the videc signal and the
audio signal obtained as a result of the image capturing
process are compressed inte the MPEG format and are
recorded in a predetermined file format on the optical disk

20 2. In this specific embodiment, the QT format‘is usedlas
| the file format. Hereinafter, a file in the QT format will
be refefredﬁto simply as a QT file.

In the video disk apparatus 1, a video encoder 11

generates video data by converting a video signal DV1 from

25 analog form into digital form, encodes the video data into




the MPEG format, and outputs the resultant video data
in the formof an elenentary stream DV. An audio
encoder 12 generates audi o data by converting an
audi o signal DAl of the taken novie fromanalog formb5
into digital form encodes the audio data into the
MPEG format, and outputs the resultant audio data in

"the formof an elenentary stream DA. Wien vi deo di sk
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apparatus 1 operates in a rétd%brhg node, a file
generator 15 generates a QI file under the 10 contro
of a systemcontrol m croconputer 19 by nultipl exi ng,

i nthe HFRshriomingéd Bodmputpwet elt@rentany tast rebdse Dt@ndn
DA output respectively fromthe video encoder 11 and

t hERQUER ' Sfcdderlepentpie Sped™ il¥al |y, the file

ot r eame DA BESIEF ok APSTATSEaRETES (LT AL, ORTETELng
da£§ ad&RJ'E%? %&"bgi gfnPW%e%%?%agg&?ﬁgfygﬁ!gh%%ﬁ%iform

out putti'ng the “sequence o novi e

at Ot o dBitA tRACESSAl VehQodMe N AR A oMBYES 4O the MPEG
corresponding to the movie data atom is stored in an

apperndi tng amenpetpiits atine e gultzAtobutihe d8cdiie the form of
generator 15. Wen the recording of the novie data
at ¥m ¢ lensoplet etreams@uence of data of the novie

atomis generated fromthe data stored in the nenory
15A, aHBePhB etttk iaPPGFRHUE. L ACRRVYSS cidhtyr dlecerdang

e T T R S
control of a system control microcomputer 19 by
multiplexing, in a synchronized form, the elementary
streams DV and DA output respectively from the wvideo
encoder 11 and the audic encoder 12. More specifically,
the file generator 15 multiplexes the input elementary
streams DA and DV and outputs a sequence of resultant data
in the form of a movie data atom. While outputting the
sequence of data of the movie data atom, data necessary to
generate a movie atom corresponding to the movie data atom
is stored in an appending manner in_a memory 152 of the
file generator 15. When the recording of the movie data
atom is completed, a sequence of data of the movie atom is
generated fr;m the data stored in the memory 15A, and the
result is output.

A memory contreoller 18 switches its operation mode

under the control of the system control microcomputer 19.




In the recording node, the nenory controller 18
tenporarily stores, in a nenory 17, the sequence of
data of a QI file output fromthe file generator 15
and outputs the data stored in the nmenory 17 with
proper timng so that the data 5 can be properly
processed by the error correction encoder/decoder 21.
" Conversely, in the playback node, conversely, data
output fromthe error correcti“n - encoder/decoder 21
is tenporarily stored, and the stored data is
supplied as required to a file decoder 16 and the 10
sysnebhe orgaaidimgc rodenptit@met®ryTlvenérpdier ol § eotnipmrarily
encoder/ decoder 21 switches its operation node under .
t hEteBRE 1 oI Gf TEROTEy &Y entO MaBIench efolahpudera M file
In the recordin e, the error _ correction
e} Bt T EnpER S TIGr d0PBE HAFRORS YR siAt
fr _ r 0 r. ' a MLy .20
aadeoEaF LS nBARE P B PR cTRIRGY o8 LRI g, daca
5 enggepd dacnden v2brbeadsed hey dafead estokedokRedfifoTENDI Y
20 in a particular order so as to obtain interl eaved
datagodsnty deitplelri @3 .t heowstddlant idataect playldatia mode,
nodul at or/ denodul at or 20 23. Conversely, in the
pl agweeks nintie dathecvEpot Lo ddiel errosncodeedderoder
21 tenporarily stores, in a particular order, data
ou?Bﬁ?d?§4ﬂﬁQQQ§rd89alﬁn%ﬁﬁﬁﬁﬁﬁ%ﬂ&éwégﬁFS?ora@% the, sfpged
me 20 so_ags t.o_obtain dejnterleaved . data a
sug%{%elss t&W@p?LéL&C}I fantdern de;%loegvgéxaafigc?%elf he and the
10 MeHDL Yor? & 1 Ol 8L odSpd kA Rigs Process, the error
cortection 23
The error correction encoder/decoder 21 switches its

‘operation mode under the control of the system control
microcomputer 19; In the recording mode, the error
correction encoder/decoder 21 temporarily stores data

15 output from the memory contfoller 18 into a memory 20 and
‘adds correction code to the data. The error correction

encoder/decoder 21 reads the data stored in the memory 20

in a particular order so as to obtain interleaved data, and -

supplies the resultant data to a data modulator/demcodulator
20 23. Conversely, in the playback mode, the error correction
‘encoder/decoder 21 temporarily stores, in a particular
order, data gutput from the data modulator/demodulator 23
in the memory 20 so as to obtain deinterleaved data and
.supplies the resultant deinterleaved data to thé memory

25 controller 18. In this process, the error correction
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encoder/ decoder 21 perforns an error correction using
the error correction code added to the data in the
recordi ng process. The data nodul at or/ denodul at or 23
switches its-5 operation node under the control of the
system control mcroconputer 19. In the recording
node, the data nodul ator/denodul ator 23 converts the
data output fromthe error correction encoder/decoder
21 into serial formand nodukdtés it. The data

nodul at or/ denodul ator 23 supplies 10 the resultant
nodul at ed data to a magnetic field nodulation driver
24emrodEt /ajptdodalr Pl ckemf B3s kbn eleopl aybesk: imnde@singhehe
dat a nodul at or/ denodul ator 23 reproduces, a cl ock |

Si GAERT FIGRCELIPPRayER Iediegnar ég?pﬁﬁtﬁr%ﬂth@er@ﬁPFéan
pi ckup 33, thresholds the playback signal into a

bi WatSF¥i-gnal , and 15 decodes it so as to obtain

playba%ggdggga ﬁgé§¥§¥%¥?ngo&91a{QP réd?tcﬂ%%t

generate n the recor I'ng process resu

pl sydank HakddeSuseppldird arthe SEr e Céwt%% @Rt rol
encoder/decoder 21. In a case in which

maginetaeppucalr Udsk irs tsedeasrthag ﬁﬁuéunuhbabadask 2,

in the recording operation, the magnetic field
nmothdwdEater /dengdrl 2o A3y eonaentgnehé cddisaduBPutnfrom the
accordance with the si aI out put fromthe data
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tOWW&‘%Qé%@tQHE'ﬁ@&uf%&ed data to a magnetic field modulation
driver 24 or an optical pickup 33. 1In the playback mode,
thé data modulator/demodulater 23 reproduces a clock signal
from a playback signal output from the optical pickup 33,
thresholds the playback signal into a binary signal, and
decodes i1t so as to obtain playback data corresponding tb
the serial data generated in the recording process. The
-resultant playback data is supplied to the error correction

encoder/decoder 21.

In a case in which é magnetooptical disk is used as the
optical disk 2, in the recording operation, the magnetic
field modulation driver 24 drives a magnetic head 32 in
accordance Qith the,signal output from the data
modulator/demodulator 23 under the control of the system
control microcomputer 19. The magnetic head 32—is disposed

such that the magnetic head 32 faces toward the opticalh




pi ckup 33 via the optical disk 2 so that the magnetic
head 32 applies a magnetic field, nodul ated according
to the data output fromthe data

nodul at or/ denodul ator 23, to a spot illumnated with
a laser beamemtted fromthe optical 5 pickup 33.
Thus, in the video disk apparatus 1 of the type in

“which a nmagnetooptical disk is_used as the optica

disk 2, data obtained as a Te&hlt of taki ng a novie

is recorded as a file in the QI format on the optica
disk 2 using the thernomagnetic effect. 10 The
opPilc¥hpdBdkvia e opitd kad hdpeld 4 exortdiangthediagnetilon head
the present enbodinent, a rewitable optical disk such

as >4 ABRPHEED-dPIBSEICMVE) e i sk lg tsHagecerding to the
ti cal sk [ d. .Und I
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constant angul ar velocity ) or a zone constan
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optical disk 2. The servo circuit 30 controls the
spindveidly a omunedbbphicd hedioperiat needohst tiee spitidla@ disk
motor 31 in 20 accordance with signals output fromthe
opti cARtdi PRt el asTherseilo «f rakiing3s mpeie ciontmesiogded
the optical pickup 33_.in terns of tracking aqd )
f offis nﬁ%f@rrfél AV BTCFPEM T Db HicsoPtdeat rdi sk thaising the
seek] 10 f the optical pickup 33 and the
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In the present embodiment, a rewritable optical disk such
as a magneto-optical fMO) disk or a phase change optical
disk is used. Under the control of a servo circuit 30, a
spindle motor 31 rotates the optical disk 2 at a constant
linear velocity (CLV), a constant angular velocity‘(CAV),
Oor a zone constant linear velocity (ZCLV) depending on the
type of the optical disk 2.

The servo circuit 30 controls the spindle by
controlling the operation of the spindle motor 31 in
accordance with signals output from the optical pickup 33.
The servo circuit 30 also controls the optical pickup 33 in
terms of trakking and focusing. The servo circuit 30 also
controls the seeking operation of the optical pickup 33 and

the magnetic head 32 and the focus search operation.

Under the control of the system control microcomputer




19, a drive control mcroconputer 22 controls the seek
operation perfornmed by the servo circuit 30. The
optical pickup 33 projects a | aser beamonto the

~optical disk 2 detects light reflected fromthe

optical 5 disk 2 by using a photosensor disposed in

the optical pickup 33. The optical pickup 33 generates

“various kinds of control signals. based on the |ight

detected via the photosensor %ﬁd“outputs t he detected
control signals. The optical pickup 33 generates the

pl ayback signal whose 10 signal |evel changes in
accddt-dandeivigt ¢ont mequercecomppt ¢és 2Drcamrkd sf ohaeskan
the optical disk 2 and outputs the generated playback
si GPECAtTAR BpEfTAe Dbk pe3sesperatesitdidfterent iy
dependi on_i.ts.operation,node controlled b t he
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or marks formed on the optical disk 2 and outputs the
generated playback signal. The optical.pickup 33 operates
differently depending on its operation mode controlled by
the system control microcomputer 19. In the case in which
a magnetooptical disk is used as the optical disk 2, the
operation in the recording mode is performed such that the
optical pickup 33 intermittently raises the intensity of
the laser beam striking the optical disk 2. Thus, in this
video disk apparatus 1, data obtained as a result of taking
a movie is recorded in the form of a pulse train on the
optical disk 2. 1In the case in which a phase change
optical diskyis used as the optical disk 2, the optical
pickup 33 raises the intensity of the laser beam striking
- the optical disk 2 from a low level, which is thé same as

the intensity level used in the playback operation, to a




high witing level in accordance with the data out put
from the data nodul ator/denodul ator 23 thereby
thermally recording the data obtained as a result of
taking a novie on the optical disk 2. 5 In this video
di sk apparatus 1, as described above, the video
signal and the audio signal obtained as a result of
"taking a novie are respectivel% conpressed by the
video encoder 11 and the audi®®encoder 12 and out put
in the form of elementary streans. The file generator
15 generates a 10 file in the QI format fromthe
el &FBht BEyt s davelodnpatcofdamre heithi dbe dacadertmft from
and _the audi o encoder 12. The resultant file in the

QTtPSrﬂﬁfa|@qu¥%%?FéﬁP@adF%a¥%% Z%uﬁﬁeéﬁpprE%Emﬁ%%ycw
tic i¢c head 32 via
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enead@ﬁéd@w%ﬁ %]_tskaﬁ‘.j the data .
nodul at or/ denodul ator 23 and recorded on the optica

5di sk 2.1n lmitsheivededi sit dorrppaiat U5 ds ddsddi®ed above, the
pl ayback operation, the playback signal output from

t heidpti giadnalpiackiuph83audiproicpssedbbyihbe sata result of
nodul at or/ denodul ator 23, 20 and the result thereof

i stakitputa afsovmeayﬁacke@mgtlw sloapbgekeddrn ke video
proces rror correctjon__encader/ decoder

1SR ITus ] e s ?“ﬁ TRESIP I Hét 2nFeRSHRIFd ‘6h Hife form
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1018£i2d in the OT format from the elementary streams output
from the video encoder 11 and the audio encoder 12. The
‘resultant file in the QT format is transferred to the
optical pickup 33 or to the optical pickup 33 and the
magnetic head 32 via the memory controller 18, the error
.15 correction encoder/decoder 21, and the data
modulator/demodulator 23 and recorded on the optical disk 2.
In the video disk apparatus 1, in the playback
operation, the playback signal output from the optical
pickup 33 is processed by the data modulator/demoduiator 23,
20 and the result thereof_is output as playback data. The
playback data is processed by the error correction
encoder/decé&er 21, .and thus the file in the QT format
recorded on the optical disk 2 is reproduced. The
reproduced data of the QT file is output via the memory

25 controller 18.




If the file decoder 16 receives the QI file data
output fromthe nenory controller 18, the file
decoder 16 separates the received data into video
data and audi o data and outputs el enentary streans of
video data and audio data. 5 In this process, the file
decoder 16 acquires novie atom data via the seeking
“process perfornmed under the control of the system
control mcroconputer 19, and the file decoder 16
outputs the elenentary streans of video data and audio
data in accordance with managenent infornmation

descri b&f e fidet ecpdekel atmeiviegeshde@®dBibe B a output
and. 13B deconpress the el enentar streans of the
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di fferent video data for wuse in the two-source
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the control of the systemcontrol 20 m croconputer 19

as 6l Pyfkem | P nedr FACTpraybaekr Idherar bhe fhee decoder
effect additign circuit 35 directly outputs the video
datg PBERTL RG-S GHeFRataT et  teabudt Fafcs, d2ss and audio

Wi t.pe ] a r n.the video.data. . .
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10adehti APy roWt. 25 35 adds or does not add an effect,

in accordance with a 28

Video decoders 13A and 13B decompress the elementary
streams of the video data and output the resultant video
data to the display means or an external device (not shown).
In this video disk apparatus 1, because the video decoders

-15 13A and 13B are each capable of processing elementary
streams of the videc data, it i1s possible to output
rsimultaneously and in parallel two different video data for
use in the two-source effect. An effect addition circuit
35 operates under the control of the system control |

- 20 miérocomputer 19 as follows. 1In a ﬁormal playback

operation, the effect addition circuit 35 directly outputs
the video d;ta received from the video decoder'13A or 13B
without performing any process on the video data. However,

when the video data is edited, the effect addition circuit

25 35 adds or does not add an effect, in accordance with a




command i ssued by the system control mcroconputer 19,
to the video data output fromthe video decoder 13A
or 13B and outputs the resultant video data. In the
two-source effect processing, two video data out put
respectively fromthe 5 video decoders 13A and 13B are
converted into a single video data via the effect

" processing perforned by the effect addition circuit
35. An audi o decoder 14 decoﬁp?%SEes the el enmentary
stream of the audio data output fromthe file decoder
16 and 10 outputs the resultant data to audi o out put
me&REMBRAt hesues that ridle gevren (mutrahovimrocPhostet hkd, to

vi% o disk _Paratus 1 has the capability of
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to an operation performed by a user, "the sys

5contided d@rEIBRGMBACENHI13BXLEIIAMWR REACEHEHNT single
programstored in a menory (not shown) to control the
op&ided otptef War ithgs eféets pfoddrs 2@ ped€ornedkby the
apparatus 1. More specifically, the system contro
m EFEEORRAET 1P cdrERdESs3Rari ous operati ons

i ncludijng recordi ng,of vjdeo data on the optical disk
" b B0 AR Re PRy Vb SRR PO 1 Hee dormaRt ek Eream
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user, editing the video data, éfcC. 33
10 ‘outputs the resultant data to audio output means or the
external device (not shown). Thus, the wvideo disk
apparatus 1 has the capability of monitoring the video data
played back from the optical disk 2.
The system control microcomputer 19 is a computer
15 responsible for general control of the operation of the
video disk apparatus 1. 1In response to an operation
performed by a user, the system control microcomputer 19
executes a processing program stored in a memory (not
shown} to control the operation of various parts of the
20 video disk apparatus 1. More spécifically, the system
control microcomputer 19 controls various operations
including re;ordingxof video data on the optical disk 2,
playing back the video data from the optical disk 2 and

presenting the played-back video data to a user,_editing

25 the wvideo data, etc.




Note that, in this video disk apparatus 1, the
processing program executed by the systen1contro

m croconputer 19 is preinstalled in the video disk
apparatus 1. Instead of preinstalling the processing 5

‘program the processing programmy be installed from
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a storage nediumas required. As for the storage
medi um for this purpose, varlgus ki nds of storage
medi a such as an optical dIS% magnetic disk, a
menory card, or a nmagnetic tape may be used. 10 (1-2)
QI File Fig. 4 is a conceptual diagram show ng the
basi ¢ Neteuthate of .ier viidee. d¥ple PrFmtim L-sthefile
format established as an extended function of
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{1-2) QT File

Fig. 4 is a conceptual diagram showing the basic
structure of a QT file. The QT format is a file format
established as an extended function of an operating system
(0S) to make it possible to play back a moving picture or
the like without using special hardware. The QT format is
é time~-base multimedia file format that allows real data in
ﬁarious forms such as moving picture data, audio data,
still image data, text data, MIDI déta etc. to be played
back such that the data in various forms are synchronized
on a single time base.

In the QT file, real data in various formats are

- separately stored ag media data in different tracks.

Tracks in which real data of video, sound, and text are
respectively referred to as a video track, a soﬁﬁd track

(audio track), and a text track. The QT file further




i ncludes a track such as an MPE&-PS (Program Strean)
track for managing nultiplexed data of video data and
audi o data such as MPEG2-PS data. In the QI file Fl

or F2, a set of such tracks fornms a 5 novie data
atom and managenent information associated with each
track of the novie data atomis organi zed as a novie

“atom Note that atons are al so call ed boxes. The novie
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data atom has an atomtype mard "ndat” and is al so

called a nedia data. The novie atom has an atom type

name "noov" 10-and is also called a novie resource.
Thén€ludés ea mayaclie siinheqs her MREGZ-PS| rikadean fYriAam) track
in which the novie data atom and the nmpvie at om ar.e

al Fot oramaping mudsiphpsed jatapef yiggo data and audio data
external -reference formF2 in which the file includes
onPYcR hes HRE ACofiftThe external 15 reference file F2

. l d t h . t t . s cYms a
| ncl udeg, dc%ea%tr gg%gﬁfe%@,aamgteoﬁag@ch atQPxs £

exi sting in anot This allows the file F2
t 0B§; 4SGkd Muti)- hihAeRAn &Gl MY iOfecrhath bkeasMheimted with
novie data atomexisting in an external file (such as
thea€ll fidex dH )chies mbabageéstbyataomosi erghopyed as a movie
managenent information such 20 as a relative path or |
anagbsol Wietpdthati povat 2rg 2 [cgddedoRokRgr eofh Oy 1e
recording mediumis al so described jn, th anif to
@45}peaﬁs

a
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in Fig. dio data. (Al A2 i d , "
onaeads dasdar ahel BhRit nac AR h4¥ ol Aokl 868e IRl floov

dar as ne vi e
atgﬁh ?Qdafgb called a movie resource.

The QT file may be in either an all-included form F1l in
which the movie data atom and thg movie atom are all formed
in the same file or in an external—reference form F2 in
which the file includes only the movie atom. The external- -
reference file F2 includes data that points to a movie data
atom existing in another file F1. This allows the file F2
to be used in non-linear editing or the like. When a movie
data atom existing in an external file (such as the QT file
Fl) is managed by a movie atom, management information such -
as a relative path or an absolute path indicating the

location thereof on a recording medium is also described in

S

the movie atom. s

In the example of the all-included type file F1 shown
in Fig. 4, audio data (Al and A2) and video data {(V1 and

Vv2) are stored as media data in a movie data atom, and




these nedi a data can be played back in accordance with
managenent i nformation described in a novie atom
stored in this file FI or in accordance with

“managenent information described in a novie atom

stored in an external reference 5 type file F2. Fig.
5 shows a general structure of a novie data atom

“including video tracks and audj.o tracks and that of a

Speci
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movie atomin a all-included ]ype file, such as the
file FIl. In this figure, type nanes of respective
atons are also showmn. 10 In the novie atom track
at@ﬁﬁSFh%Q¢¥ﬂ;Q§t@y§énn5ﬁep%ﬁye4|hﬂ@k)15ré¢§%ﬁﬁﬂ%ﬁﬂlﬁﬂqhy
the sane in terns of str$ctur 0 Iomer-lay
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or sinp fovi e atom | ncl u

Whﬂ%@cgﬁﬁﬁg%ﬁﬁ%tmob&goéﬂgﬁ'éﬁbréﬂﬂﬂﬂ as ékf@&nal reference
i nformati on necessary in playback of the file and

5posiypeopiicfea.mation identifying real data, is
descri bed, wherein the atons are organi zed :
hi er ar dhiizaldl ghawsor disnped pirapetuFeset Momevie data atom
specifically, 20 the novie atomincludes a_novie

he&BE#+ UGy Vigerr 8RChE ofgd I DiReFrkat dne. thr?d:e Yo Bovie

header atom and head

e R B R T W A C R B &
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a video trac aton1an an audi o 25,
tr agke Bt OfR-AlEL JfBRedra&RCi A Clhaat oy hnedpidlagan of

track 32
"trak") are substantially the same in terms of structure of
lower~léyer atoms for video tracks and audio tracks, and
'thus lower-layer audio track atoms are not shown in Fig. 5
for simplicity.

The movie atom includes atoms in which management
information, such as time information necessary in playback
of the file and ﬁosition information identifying real data,
is described, wherein the atoms are organized
hierarchically according to properties. More specifically,
the movie atom includes a movie header atom, a track atom,
and other atoms. The movie header atom has type name
"mvhd" and h;ader information is described therein. One
track atom is formed for each track in the movie data atom.

In this specific example, a video track atom and an audio

track atom are formed. Bach track atom inclgdes a track




header atom an edit atom a user data atom and a
media atom In these atons of the track atom
“information about corresponding real data in the
novi e data atomis described. In the track header
atom header information is 5 described. In the edit
~atom information indicating the tenporal
relationship with correspondi_ng nedi a data (real
data) is described. An edit Iis% atomis formed as
required, and the tinme-base rel ationship between the
trac of the present track atomand the nedia is

K
de Fidﬁéol‘f"t?rﬁ’ 1 terﬁjeltu§§f"mda?au%ﬁ%rﬁaté’défCPWonan a media
us-.%rt'og@f | fr? dtkgeagea a %‘?’nl%(r:] Io?t gfiie %gcg(atag%m;tr g%o}gﬁation about

witten-as require he user .
desohirB8dohdi ALt add1 | RHer .1 nd tRbUkBLEILY g\.fi%}.'t' i
dat a cangbe@lélx(l(:(jsec:ltl’;)@%abledd:%‘tk;c)e;l ulgl ﬁgleegzltag!héi %%E?i e s.is'?'%scrlbm'
medi a atwnHEs racky Read@iEat'dil)i deadandih b afd@idons 15
for managi ng the conpression nethod, the storage

5| odastohbed andirt Hédnediedpk agtommeini R raesdpnbeddt berigign the
The nedia_atom includes a nedia header atom a nedia
hah8lBrrbf e latdenshinnti b cer sioadi Agonadi # otata dreal
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LAPELTES PSR AN LR LSl o

d y i Ler” in-Fi.gQ. h f
(deogeteas aapdha tapdlorse 15 %opefly MEAIEGA woac

MBKENghe tp ROSSIO@akR HE6RCInd NGdREAILYPE SMEBRd. 1n
vi deo data or audio data. The nedia informati on atom

10| sthesugmediadta pftomasatddistidnl yperrageinafddved i3S ciated
kinds of informati on associated with 33 .
with the track is written as required. In the user data
atom, as described in detail later, a plurality of
additional data can be described by using extension fields.
The media atom has a type name "mdia™, and information
15 for managing the compression method, the storage location,
and the display time is described therein. The media atom
includes a media header atom, a media handler reference
atom, and a media information atom. In the media header
atom, header information is described. 1In the media
20  handler reference atom (denoted as "media handler"™ in Fig.
5), the type of the corresponding real data is described
whereby makihg it pgssible to detect the data type such as
video data or audio data.

The media information atom is assigned "minf" as its

25 type name, and various kinds of information associated with




a sanple, which is a m ni num managenent unit, are
described in the nedia information atom The nedi a
informati on atom includes a nedia information header
atom (such as a video nedia information header or a
sound nedia information S header (in the exanple shown
in Fig. 5, a video nedia header)) corresponding to

"the real data, a data handler _reference atom (denoted

as "data handler” in Fig. 5), 3® data information

atom and a sanple table atom The nedia information
header atomis assigned "vmhd" or 10 "snmhd" as its

t y peSampke degev@dl i enmihénie rmdnagdriegiteinikevere mghcy ibed
handl er reference atom.ndi cates that the
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(general) nedia information header) is assigned

" githddenk) i tortegqpendang. tonthd e« alatandbedateflearelics
atom_ information associated with handling of the 20
COFPESPOMER Ry aedldegatadi as dedad hegdles 't he Biga 5) . 2
informati on atom information indicati t he storage
|oea¥?o+r1§ PG gEORet ALY IR tta%gs PEPBr red to

T e T TR L A

andghRGormtiin tay%%oshﬂ&e&lem@rm@a% %@Eh@rl St 34higher-
level media handler reference atom indicates that the
" corresponding track is a video track or an aﬁdio track, and
header information is described therein. In the case of a
track that manages data in which video data aﬁd audio déta
are multiplexed, such as an MPEG2-PS {(Program Stream) track
that manages MPEG2-PS data, a medlia information header atom
{base (general) media information header) is assigned
"gmhd" as its type name. In the data handler reference
atom, informatién associated with handling of the
corresponding real data is described. In the data
information atom, information indicatiﬁg the storage
location ané storagg method of data to be referred to by
~the lower-level data reference atom.

The sample table atom is assigned "stble" as its type

name, and information associated with each sample is




descri bed therein. The sanple table atomincludes a
sanple description atom a tine-to-sanple atom a
sanpl e size atom a sanple-to-chunk atom and a chunk
of fset atom In the sanple description atom

i nformation about 5 decoding, such as information
indicating the data conpression nethod and associ at ed

“information, is described. 1In the time-to-sanple

10
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atom the tinme-base relatioﬁéﬁ?%f' bet ween each sanpl e

and decoding is described using a franme rate. In the
sanple size atom the data size of each 10 sanple is
dedes¢beeked |thatsd nsanpPhe- samglruiiebdeontomhencludes a sample
rel ati onship between a _chunk and sanpl es included in

t hdESCEHRINON Stfscri Fdae-RoT et & Whurk S38Pdepséer atom,

i ncl udi t of | ity of les, and each
tr RoRTRE S 10 THEE REORe TH & ATGRK 8 FOPhett Tl uni ts

Of  Chunis kN sbig1 e e AbES et ot O ed AANTA! LBBuc

indicating the s

art position o eac un

r egpesdid®, thrershar inpbrddie di ligdisatrdagcehbeaghissi ng

an entry. In the QI format, in accordance wth the
macegeneTd idrmfrertietl eanddessocbeted nithernsanipng itallleecribed.
atom it is possible to sequentially play back 20

r eEpeiehs Vel mears-esmphé cit @te thensdegehesenietofonshdp

real data. On the_other hand, in the novie data atom

el REErRSt Ptk PaRRES ot s id0a 1andeanHiRPHAISANg @ frame

ahighe aref edle dahay ofuSde, I ke qare storeg i he

eac,
f or m of set’'s "'or Sanples, such that

Cr@ﬁmﬁiéﬁi§”d$%grQBéé.elﬁﬂﬁﬁkﬁ%&m@@e—to—chunk atom, the

relationship between a chunk and samples included in that
chunk is described. Note that a chunk is a block including
a set of a plurality of samples, and each track data in the
movie data atom is formed in units of chunks.. In the chunk
offset atom, information indicating the start position of
egach chunk with respect to the start of the file is
described. using an entry. In the QT format, in accordance
with the management information described in the sample
table atom, it is possible to sequentially play back
respective samples which are management units of the real
data.

On the ;ther hand, in the movie data atom, elementary
streams of video data and audio data, which are real data
of the QT file, are stofed in the form of chunké, that is,

sets of samples, such that chunks of video data elementary




streans and chunks of audio data el enentary streans
are alternately located. In the present enbodi nent,
the elementary stream of audio data is encoded into a
conpressed formby the audio 5 encoder 12 in
accordance with the standard of the MPEGL Audi o Layer
2, and the elenentary stream of video data is encoded
“into a conpressed formby the video encoder 11 in
accordance with the standard-of°the MPEG Video. In
the QI file, various types of video data such as
Moti on JPEG video 10 data, Mdtion JPE&000 vi deo dat a,
VPEGLeamdeandatiaynlor oAVEudfAddaneg eell dadearodi ngams are
MPEG4- part 10) 'vi deo data and various types of audio
dat?d teFERtasy DP AL SAC3 audi o data or ATRAC (Adaptlve
Transform Acousti c delng% audi o data _can

enpl oyel? SAUSFSTERE SHA }EFQﬁnh§§Qj§9§mﬁPEaﬁ%tS%E?am of
ne%%%igrhg¥ nfgdqg: b?nEn g ggﬁﬁggéﬁﬁp r&nb bgﬁe audio
unconpresseda Vvi ta or audr o data SUC I hear

sdatdcolBY &b SHh baecaaﬂala%@dm{;ﬂ the QLJfdale, oEt thé @ém
allowed to store data in which video data and audi o

daradabelLapel t2 plaaxedhesutbmast MRAEGERAn( BFogiasd data is .
Stream) data. 20 In the QI format having a video track
angngndaddinto ta avikprasseflf éermtly btheapplkdeedetoodédeldl in

data may be described in a track called an effect
t r SECOFERNSHIMTT (Fhers§andard oo L0t NFiMFEC26VEigeq0 abe the OT

4o 01 PDot LY 1) IR CoFaRUiage o5 T PESPBELP & Typerides
10”aHE§ageﬁbeEk'Jbédy%oby9§d£be&&%af“ﬂﬁ%@4 video data, or AVC
..kﬁé§%5eéa.§£Aé;.éoding: MPEG4-partl0) wvideo data and
various types of audio data such as Dolby AC3 audio data or
ATRAC (Adaptive Transform Acoustic Coding) audio data can
be employed. Video data and the audio data are not
15 necessarily needed to be in a compressed form, but

uncompressed video data or audio data such as linear data

may also be employed. 1In the QT file, it is also allowed

to store data in which video data and audio data are

multiplexed, such as MPEGZ-PS (Program Stream) data.

20 In the QT format having a video track and an audio
track, an effect to be applied to video data may be
described ig a track called an effect tract, as shown in
Figs. 6 to 10. Figs. 6 to 10 are diagrams showing file

structures in the QT format described using the C language,

25 for respective type names defined in the type field. Figs.




36 6 and 7 shows an exanple of a filtering process
specified as an effect process via an editing
process. In this exanple, only one video track is
subjected to the effect process. Such an effect
process is called a one-source 5 effect process.
Specific exanples of filtering processes on one video
" source are nonochrome conversion, sepia conversion
blurring, and nosaicing. Figs.38 and 10 shows an
exanple of a two-source effect applied to two video
tracks. Specific exanples of two 10 source effects are
cr sssnfladi sigoenhmiepiangleNoteat Aat témind-ipgocebst spddified
only effect tracks and tracks (source tracks) in
whiZsh afraRBEede RIqqHSsr Taei 6R PIibbREmusmgsas t 60 Vhieo
data to.which effects specified in the effect tracks

ar EXEBPhE" apptyY éH’eaP’éd?ﬁ’oMacbufs S HEEShest Fonthe efrect
asig%'c@ggd 1o L 29960! HRGESSL S 190N, (LD LDE, ¢

¢t track he sare edi a type
SaSeEB§c¥|gﬁ%hééé“ﬂQSp%@qf&guéxéﬂﬁlégfé%“fﬂﬁ%@%%naaﬁréég%ses

same field structure as that of the video nedi a.
sovnhcentératded sounrideaakel Abnbeh et GoHvdea 16af asépla

which 20 the effect is to be applied, and thus the
sogro¥er s hek dadmrriegoef avdrirosai¢iypes dependi ng on the
video data. For exanple, the source track can be of

the vi do@sredi anype shovwpiary Wpéet 9§eat'ﬁ‘éﬂ’ WY sfs effect
it _to,handle, for .exa Pro Strea

1 PRB AR O GAG AR RS A o5 BRitht USTaraTES OF to-
10mJ Bh?&gng%eéﬂg Q% %ggggl9§§£ng|§ndfﬂlplng. Note that in

 Figs. 6 to 10, only effect tracks and tracks (source

tracks} in which management information is described as to

Video data to which effects specified in the effect tracks

are to be applied are shown, but a description asscociated
15 with audic tracks is not shown.

-In the QT format, the effect track has the same media
type as the video track, and thus the effect track has the
same field structure as that of the video media. The
source track is a track for fetching video data to which

20 the effect is to be applied, and thus the source track can
be of various types depending on the video data. For
example, thé source track can be of the video media type or
of a media type that allows it to handle, for example,

MPEG2-PS (Program Stream) data in which video déta and

25 audio data are multiplexed. In the embodiment, it is




37 assuned that the source track is a track of the
video nedia type. That is, inthe QI file, as shown
in Fig. 6, following a novie header atom of a novie
atom a track atomof a 5 video track is fornmed in the
manner described above with reference to Fig. 5. In
the QT file, this video track is specified as the
“source track. Following this, a track atomused as an
effect track (Track atom (effeéf)) is formed. As with
the video track, a track header atom an 10 edit atom
and a nedia atomare fornmed in this effect track. In
t hiassefibdcthdt adle douwradditiok 19 4 herdakaelk headeideo media
atom the edit atom and the nedia atom descri bed
ab®¥®e-a track reference atom (having a type nane of
“tref") is also form In the track reference ato

i nf or mel N 4% d@sEPPLRYE Tkt &S ﬁ@P@HténtﬁéQSOQW(ﬁPll°W1“g
tr Ck tv?evfx" f:c?e %h%ff%ma Ilngvteo &?teom apporxr']ac]ac N?r ac%flab

speC|P|ca e rack™feterencey
5desf%bgegré@ktlfge ARk Eﬁaﬁiﬁé RO A RRYAG LRt 4BBve with

nane of "tkhd") of the correspondi ng source track Is

deS:@Ifbbédce @ Etlrgacls refigr eneept ypie At @michavieg arack is

type 20 nanme of "ssrc) in this track reference atom A -

tr @apkcilDi¢d asmrthedeptirtecataok. c e lgniiggekizias sa ghetck

to each track. Based on this track ID, the effect

t r 3ERM| Weed i F5 & eRdecyi Heack r Btteako aﬁ@mpr(@ééggéb m
urce effect as with

i %%é\ﬁ ?LA% Heh ggﬁnﬁlgeoo%a%}f Vi §é6 rB'ER anaﬁom' an
10”D%h§ta598%, and a media atom are formed in this effect track.
In this effect track, in addition to the track header atom,
the edit atom, and the media atom described above, a track
reference atom (having a type name of "tref") is also form.
In the track reference atom, information is described
15 to indicate the source track to which the effect is to be
‘applied. More specifically, in the track reference atom, a
track ID described in the track header atom (having a type
name of "tkhd") of the corresponding source track is
described in a track reference type atom (having a type
20 name of "ssrc) in this track reference atom. A track ID is
an identification code uniquely assigned to eacﬁ track.
Based on this track ID, the effect track identifies the
video track to be processed,

In the case of a one-source effect as with the example

25 shown in Figs. 6 and 7, one of video tracks in a movie atom




38 is specified by a track ID described in a track
reference type atom On the other hand, in the case
of a two-source effect as in the exanple shown in
Figs. 8 to 10, two of video tracks of a novie atom
including two or nore video 5 tracks are specified by
two track I Ds described in a track reference type

~atom The effect track includes, as conponent el enents

of the nedia atomof the vide® media type, a nedia
header atom a nedia handler reference atom a nedi a

information atom and 10 a track input map atom

(hawi ageaifiype nare tobhcki Mapdgsciibed he trackck npafference
map atom information associated with the source
trééfk’et Btem- | fputtheootherepdndt ity &bk ampdetofpe two-source

cted to, th effect _process s descrlbed i n
SJ Sstrattidt & %@}‘Pﬁlp%ﬁesleﬁmatﬂdm &fzrsuc@ui:@ 10s %hff

tr%’gﬁebnpﬂcg O%t %n‘ﬁlovg_gag‘%&g J?lcll){l%gnna WO or ﬂlonre video

(first two characters o € na are”expresse

5as t@%0R00, i 5@@@%&@9)aw@%ré&aqb@ee{e%@l}p@& K& d R rack

a Qr atom contai ner (having a type nane of "sean")
whireliersndde peglaesin- | evel atomin the QI 20 at om
structure. Each track input QT atomincludes an input

type Qfhst edfehavingclh inpadesneasf comydndift regtements of the
characters of the tape nane are expressed as 0x0000 in

he%ﬁﬁé%i%ﬂn) Pi hdec it fiag Rehia tqﬁ'@eirnﬁume%@r%aq% atom, a

vi de and .a data source t tom (havin
typegﬁaaﬁarig‘egf r.egggtenj:el diatd O’Efﬁ?'t(q][f@'l Fbri, and
]i)asé'gPﬁgktfhﬂd%emap atom (having a type name of "imap"). In
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the track input map atom, information associated with the
source track to be input to the effect track and to be
subjected to the effect process is described in a QT atom
structure.

In the QT atom structure, as many track input QT atbms
{having a type name of "in" (first twolcharacters of the
type name are expressed as 0x0000 in hexadecimal)) as
required are packed in a QT atom container (having a type
name of "sean") which is the highest-level atom in the QT
atom structure. Each track dinput QT atom includes an input
type QT atom (having a type name of "ty" (first two
characters o} the type name are expressed as 0x0000 in
hexadecimal})) indicating that the input source is wvideo

media, and a data source type QT atom (having a fype name

of "dtst") indicating a name uniquely assigned to the




39 - source track. Note that in contrast to the
one-source effect shown in Figs. 6 and 7 in which
there is only one track input QI atom there are two
track input QT atonms in the case of the 5 two-source
effects shown in Figs. 8 to 10. Thus, in the QT file,
source tracks ST, ST1l, and ST2 are identified by the

“track reference atom (having a type nane of "tref")

of the effect track ET and thé%rack input nap atom
(having a type name of "imap") as shown in Fig. 10

11(C or Fig.r 12(D). Fig. 11(C shows an exanple of a

, desereptimmrif.or a one-source effect and Fig. 12(D)

shows an exanple of a description for a two-source

ef f ect Notg Fhgs. in1aq9rasid teBFhanener gurce2 eAferd shown in
(C., shown are active data of video data and effect

tr B8RS (% A dh18f FBLER ?Q?Wﬁalf5°8§§IP%ﬂ PRt enprgesT

da escribe I effec tr i nf.Qr mati on
asé00|afgﬁf\m tﬁ%t%wo 4 %ectlnp eCd scrg%ed l?1é%‘s§asﬁ of the

5 desgs 1 pb.0n alrouLts ého‘mrml ¢il[abl g atom Fig. 13
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shows a sanpl e description atom of a video track. In
Fig. 13hasd il tewigm fHilg, 34urtdec2d-idatsr,sisze, ohnd ST2
each field is described by a nuneral encl osed bet ween
parentitbeed.fikd bhetsanpiaidescerphreonaatonitefvingea type
video track, the size, the type nane (stsd), and the

ve‘P%‘i‘%r?foF tERE "Sanpl ghe o%%qtpttiréﬁka@%nﬁuai &hgedaprkednput
The sa eé%escrlptlon 25 aton1aLso |pclude flags.

FUFith et AVRBI ndinhEre Jime of as shown In Fig.

11{C) or Fig. 12(D). Fig. 11(C) shows an example of_a
;description for a one-source effect and Fig. 12(D) shows an
exanple of a deécription for a two-source effect. 1In Figs,
11(a) and (B) and Figs. 12(A) to (C), shown are active data
of video data and effect tracks in which effects to be
applied to the video data are described,.
In the effect track, information associated with the
effect is described in a sample description atom in a
sample table atom. Fig. 13 shows a sample description atom
of a video track. In Fig. 13 and following Fig. 14, the
data size of each field is described by a numeral enclosed
- between parentheses.
In the ;ample description atom of the video track, the
size, the type name {stsd), and the version of the sample
~description atom are described. The sample deséription

atom also includes flags. Furthermore, the number of




40 entries included in the sanple description atomis
1] | described, and there are as many vi deo sanple
description entries, in which relating information
such as information indicating the data conpression
method is described, as the 5 nunber of entries. In
each entry (video sanple description entry), the size

“of the entry is described, and subsequently the data

conmpressi on method (data formed§ is descri bed.

Furthernore, each entry (video sanple description

entry) has a field 10 (frane count) in which the

nuebéries imahededisisi ghedssop bialesanplteonsatescis bed

as information associated with the data format. On

t heéegErdbetlamnd jthepreacases ofany seifsioe sdeptei geswoription
atom of an effect track, .as shown in Fig. 14 for )
cofPaFiedn 1A R{iGhh TeiL gt 148, 13 Frmatiome Sk o2 piisymation
at LN s..fields for describing.the.size, the type
na?rg]d%%%%?i; 't Gl CERPESTTIG mELheY S éﬁﬂ%’é}rheoctf as the

e version, ags,

senthh8srass Wity itde sanple description atom of the

vi deo track, and, subsequently, include as many

ent ri estr efdfcClensaypl i des Wanplliconce B i pEEIn 2htry), the
associated with the effect as required. Each entry
(etfeetofanp erdeycibptiesnr Brad,y Janak soabsatieent W tihet blata
effect has a field (Size) for describing the size of

" t hEOBRE?SSE0TH Retfhios| d debat AcF8abht 35 f deseeidad bi fyrithermore,
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{frame count) in which the number of frames assigned to one
sample is described as informétion associated with the data
format. |

On the other hand, in the case of a sample description
atom of an effect track, as shown in Fig. 14 for comparison
with Fig. 13, the sample description atom includes fields
for describing the size, the type name (stsd), the version,
flags, and the number of entries as with the sample
description atom of the video track, and, subsequently,
include as many entries (effect sample description entries)
associated with the effect as required.

Each entry (effect sample description entry) associated
with the eff;ct has a field (Size) for describing the size
of the entry and a field (Data Format) for describing the
type of the effect. As shown in Fig. 15, the effect type

is described in four alphabetical characters, and effect




25 is described in four al phabetical characters, and
effect 41 types for a one-source effect include
blurring (blur), <color style (solr), color tint
(tint), edge detection (edge), enboss (enbs), HSL
col or bal ance (hslb), RG@ color balance (rgbb),
sharpness (shrp), brightness and contrast 5 (brco),
“etc. Effect types for a two-source effect include
chromakey, cross fade, push, stlde, al pha bl ending,
zoom  SMPTE (Society of Mtion Picture and Tel evi sion
Engi neers) w pe, SMPTE iris, SMPTE radial, SMPTE
mattypes €bc. 3 aldtwugheaceftetbetnaetds bddrdésgr (iptuon
is not given herein. 10 In the present enbodi nent,
t h€odprestylypbeolmint Redor nintde!t igdt-esidgat flpkection

(YPS?EF\),e) %‘R@&N@Sméﬁgnagﬁfg&? c%rg%%]l)ancgndhﬁyé} RGB color
det ﬁggceefLQ%bc(%REFknegQS( er' ral %\¢§ﬂg dS B ast

process of |ng ér o brlg ness

51 evglkeo) Ther A0S &l (G elMOBOY ek SESr PrRLLSDRECOPVELSI 1 ude
into nosaic. The reverse (RGB Reverse (Negative)

(NEﬁﬁbmakéya pracesadef poshfiskrdd)- anepat bvending, zoom,
conversion. The random dot (RDOT) is a two-source
efﬁ&&ﬁEpK%@@%ﬁiylmﬁmwpchouh%lsnnnﬁuandsT@ﬂﬁﬁ@h@@hVﬁﬂdkﬁeerS)

20 randon1% £Ia0|ng dots. Provision of this effect in
t hEiPBr eSBRTE eicdi %H?an%lrarﬁl‘ﬂﬁﬁr BréFeRt FFE-

o BREbbrdnd i SR iEe S HR e ATt Rl Gerein.

10 ggtzglh@hg' gg%st,e&@; mﬁeamggt demi Ces AUt BELLEKE, r & inciude

posterization (YPST), mosaic (MQSA}, reverse (RGB Reverse
{(Negative) (NEGA)}, random dot (RDOT), and user defined
effect (UDEF).

The posterization (YPST) is a process of reducing the

- 15 number of brightness levels. The mosaic (MOSA) is a

process of conversion into mosaic. The reverse {RGB
Reverse (Negative} (NEGA)) is a process of positive-to-
negative conversion. The random dot (RDOT) is a two-source
effect process in which the screen is switched while
20 randomly placing dots. Provision of this effect in the
present embodiment allows an improvement in usability.
The use; definegd effect (UDEF) is a generic effect type
given to effects defined by manufacturers or the like that
" provide devicés or the like. The detailed type-of the user

25 defined effect (having a type name of "UDEF") is defined




25 defined effect (having a type nanme of "UDEF") is
defined 42 _ using an extension atom provi ded for use
to describe extension information of the data fornmat.
Only when the detailed type is defined in this
extension atom the user defined effect is actually
effective. 5 The entry (effect sanple description
“entry) of each effect includes the sanme fields as
those in an entry of a video 44ack, such as a
reserved field, a data reference index field, etc.,
and finally includes an extension atom for use to
deseinbearx¢ernmidon atomnptooidasstod atsed tei ddscAibd he
data format. The extension atomfor use to describe
t h@Xéﬁ?fléh@m ol fquFRdirat PEnthe strtiatfedmaitt h Phky deren the
udes a stream descriptor atgmwhich is

deE‘g?%bia aSYRS ovih SeATRPG. 1R 161t SOSEORT RERR EDG fser
st ,8]¢ gssgfﬁeoét%sata%gnu?g gffeéé a field for

describing t rean1a%scr|ptor atom a
sfield (Blid Onchor (dessei DiNG N LRepP of NG SL)1BYP each
descriptor atom a field for describing the version of
t heffstt e XeRey itheosafé oM eldd a& frhelsd fAran entry of a
describing flags. Followng the flag field, there are
figidsoforaddescnichi g 20repecidd dieldensi data reference
informati on associated with the data fornmat. They are
a aa?%Xf%%%ﬁ feitél d aaduéiel?ald]e&h%ud@ﬁf é@teEFWeSlon atom .

fl%|d en { % Not e t hat
ver |oﬁ3?|eﬁ %ﬂ%ﬁ ﬁee¥ %@é&?Qﬂ%? &8 aFégﬁr@%%P?%ﬁted with

10 futHeeqext ensigp, and Ox0 is assigned to both of these

The extension atom for use to describe the extension
information associated with the data format includes a

stream descriptor atom which is described as shown in Fig.

l6é. More specifically, the stream descriptor atom includes

15 a field for describing the size of the stream descriptor
atom, a field (strd) for describing the type of the stream
descriptor atom, a field for describing the version of the
stream descriptor atom, and a field for describing flags.
Following the flag field, there are fields for describing

20 specific extension information associated with the data

. format. They are a data format field, a user defined
effect type’field, and a parameter flag field. Note that

- the version field and the flag field are reserved for
future extension, and 0x0 is assigned to both of these

25 fields in the present embodiment.




25 fields in the present enbodinment. -- - ----- ------
T - 43 In the data format field, which is
an extension field, the sane effect type (type nane)
as that described in the data format field of the
entry (effect sanple description entry) of the
effect, which is one of effects described 5 above with

“reference to Figs. 14 and 15, is described. 1In the
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user defined effect type fler43a'speC|f|c ef f ect

type defined by a user is described. The user defined

effect type field has a Iength of 4 bytes, which is

di vi dedln nthe tabapactsateatcielkbyvivhgca hengt hexarenZiloyt €seld,

for 10 use to describe an owner ID and an effect ID,

r e§pecerRR|§LLecks typewhtVRe Rrgne)l &s Thetodmesrilzed sim the
assi gned ID unlquel |dent|fy| manuf act ur er,
ndtfe %lff?aefct pd efahhe PR RNt § Grf%eﬁg §amgLe ¢ eription

effﬁ%% 19?f|§%gcgy 1cﬂaﬂ$;?fhggsgf£ f% e%Fﬁi%ed

the pr sen ment , & man

I rrabgv@rule&arﬂe%srehbed% Of 4 Q%I fect s,devel Ofegdd@é/cf ftged

manuf act urer by using the format. That Ts,

data fmor make hkelddefidde Aty QgﬁéeﬁleﬁﬁWﬂ@ %pe01flc
description entry) associated with the effect, user
deéf hect effrec tdefUDER) by sa 28 aesicy idesdrabed. gerteaf alser
classification identifier to |dent|f£ that the

f

pr eskHredigidert §vRespbeldlhas fedenggef el ytashe which is
RS oo BEGE ST TAALE, 40 B LS AR o
use to describe an owner ID and an effect ID, respectively,
as shown in Fig. 17.

The owner ID is a preassigned ID uniquely identifying a
manufacturer, and the effect ID is an ID identifying a
detailed effect name defined by thé manufacturer. Thus, in

the present embodiment, a manufacturer is allowed to
implement wvarious kinds of effects developed by the
manufacturer by using the QT format. That is, in the data
format field of the entry (effect sample description entry)
associated with the efféct, user defined effect {({UDEF) is
described as a general classification identifier to.
identify that the present effect is a special effect
defined by ghe manufacturer. In the extension atom, the
effect name field is divided into two parts each having a

length of two bytes such that the owner ID and the effect

ID are described therein to identify the detailed effect




.l ength of two bytes such that the owner ID and the
effect 25 ID are described therein to identify the
detailed effect - 44 +type defined by the
manufacturer. This makes it possible to use the
speci al effect type defined by the manufacturer in a
cl osed environnent dedicated to the manufacturer, and
“thus it is possible to prevent conflict from occurring
in5 terms of codes used in thM% field. In practice,
if it is allowed to define an extension effect
W t hout using the owner ID and the effect ID,
t r oupé esaft s bygenenhahsfadeectad t chavomdkexvetrt appadble
use of 4 al phabetic characters anong manufacturers
antict veribihes epeciahagéfent t@@l@fi@@dnbedeueiInamefra@urer
of a serial application nunber. is further

aI FBwR - ERAse teélv§5@l‘}’|'“?9t a‘ﬁe%&%}%‘% 6%9 EPPeRENERAFiHEPT, and

nuf act | format field
tg?%e gﬁ$§§y%§%ngt¥%a%ﬁﬁve st %Bﬁa af@ﬁérg§currlng in
i LD of IEAAUGLRG thecet enslion atam. acticihere s 1o

lculty can 15 occur e owner and the

ef § eLdwdd i deftlinedah aextéleé,ibrare&freeﬁeweﬂoua vainte tofe
OxO0 is witten in each of them In this case, when
usewnelefimechdetthect £ {&PERD, st etbleispmt heaeddeodnt yige
field of the data format shown in Fig. 14, use of

t higeddd dex apppd pyedlappp@disd fofad exbbebegloochdtasiers

type other than the user defined effect (UDEF) s
detTAR e TaRE LEFF B 3N yPOURASTEE BaBRPPBRY i 1 e

10 °V\H§£ded Qna%% %@eo%f%e&% iR asg 'Iﬁc%% ”ﬁ §3R0ed NUSre it s
e an ‘existence  ef f2ct ? é)]T the"USET" define
eff@ﬁﬁhéﬂJgﬁﬁbwed even to specify an extension effect defined

by a manufacturer only by using the data format field of
the entry (effect sample description entry) without
introducing the extension atom, a further difficulty can

15 occur. When the owner ID and the effect ID in this data

field are reserved, a value of 0x0 is written in each of
them. In this case, when user defined effect (UDEF) is set
in the effect type field of the data format shown in Fig.
14, use of this effect type is disabled. If an existing
20 effect type other than the user defined effect (UDEF) is
declared as the effect type, values described in the owner
ID and the éffect ID are meaningleés. Thus, when an
existence effect type other the user defined effect (UDEF)

is declared as the effect type, 0x0 is usually éét as owner

25 ID and the effect ID.




is declared as the effect type, OxO is usually set as
owner 25 ID and the effect ID. 45 As shown in Fig.
18, the least significant bit of a total of two bytes
of the parameter flag is used to specify whether an
effect sanple entry of an effect paraneter set in
real data corresponding to this effect track is active

"5 or not. In this setting, in the case in which no

5|no&hﬁo€ffeﬁ{1ﬂh%§%ettﬁﬁ

change in the video data resufts fromthe effect

process of the effect sanple entry of the

correspondi ng paraneter, the effect sanple entry of

thi s pakargdteem is §éy. as8 nuile 1Eaat sﬁgnifncaﬁmabit of a
present enbodi nent, by setting this flag, is 10
podStBLeOf ot kiRytesusdl 688 proRRater Filgh. érsdéise%t%u&gemfy

aranmneter fla re reserved for_ further
extwé'ﬁgﬁ?) tFeftﬁﬁé%I SALPAS of "t he faé’cteftfP&EkP%%fP%"rFe‘ﬂ set
to; %hEegPVélE?ca %% e%[oSH‘ghﬁgSE or %d I li:s’tgfac f:fLseCaJEctlve
sanples as wth th data of the source track

1&f€rfé:tcats>ép§nl gnéeh i Hc?dckgsfhge in
a type-by-type basis in ?he data format field of the

sanpkevil@serdqia arsaten fand far argketr pdatasofot hene
effect processing of the type defined in the sanple
deséEept i pmMpatconits ystbr tlde asottespopdlindaparafetdre, the
effect track. 20 Fig. 19 and Fig. 20 show paraneters
apﬁPfiEE%Bl 2R} & KBt IoOf otiuhl aPad%aémteFoFSr 8gpedsinell. That

ffect, t Each t
Foti” char G SRE C6REr BECOR TTomid oL AEora Rt 1ed. Lt 13

()paﬁégglﬁie QHN%klﬁaShuQéié§§t§¥bcé§sqe High-order 15 bits of
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the parameter flag are reserved for further extension.

The real data of the effect track assigned to the movie
data atom is stored in units of effect samples as with the
video data of the source track. In the effect track, the
effect type is defined on a type-by-type basis in the data
fqrmat field of the sample description atom, and parameter
data of the effect processing of the type defined in the
sample description atom is stored as the real data of the
effect track.

Fig. 19 and Fig. 20 show ﬁarameters applicable to the
movie data atom, for respective effect types. Each
parameter n;me is regpresented by four characters extracted
from a corresponding parameter type. Each parameter value
is stored in the movie data atom su;h that the fype name

identifying the parameter type is used as a header




is stored in the novie data atom such that the type

name 25 identifying the paraneter type is used as a
header 46 - identifier. For exanple, in the case of

the effect type of "brightness and contrast (brco)",

bri ght ness and contrast can be set as paraneters. The
default val ue of each of 5 these paraneters is 0. Wen
"the paraneter values are set to the default val ue,

the contrast and the brightnes¥ are not changed in

the effect process. That is, no change occurs in the
out put. Wen the effect process provides no effect,

t hédehté€ieis called a null effect. On the other 10
hand, when the effect process provides sone effect, ‘
the eff¥cte%2&Pday| &y g‘rﬁaqﬁﬁ@v@ferthéc?.ffmrtm eff ect

i s,set s a null effect Is get.as the value of the
par aﬁé’?%?neﬁ aad“.cJ GRERES bt ﬂ%ﬁ":%and})rﬁvﬂ hngRs et qontgast
se o be | Ve, ' et t u f th
paranerertTas eahs tBr b iR it alBbafale O gacn or
sef tRets phrmler@r® 36t 02S wiRelWHe @bk8REEePYvalues are set
correspondi ng paraneter flags, the novie data atomis
notoatibesdethitle saquiel ethdecqarraret andt bre dofightHiss are
allows sinplification of the process. In addition to

t heoSethangpdbfin hbepafiget arrddesg .-t oTha0 def inme change
whet her the effect is null or active, the track i nput

maBCatoin dhd Fhe tPaEK r'BIY diiCe SAEBRT oPTeFRS BTEEH des no
L BFkeRt R TR IR B R PPl A0S e
lotohﬁﬂ@,QHkﬁpkhe effect process provides some effect, the
effect is called an active effect. When an effect is set
as a ﬁull effect, 0 is set as the value of the parameter
- flag. On the other hand, when an effect is set to be
active, 1 is set as the value of the parameter flag.

15. In the present embodiment, for effects which are set as
a null effects by corresponding parameter flags, the movie
data atom is not accessed to acquire the parameter thereof.
This allows simplification of the process.

In addition to the setting of the parameter flag to

20 define whether the effect is null or active, the track
input map atom and the track reference atom of the effect
track are sét such that the effect track designates, as the
source track, the video track to be subjected to the effect

process, thereby making it possible to play bacﬁ the video

25 data with the one-source effect by handling the two tracks,




process, thereby maeking it possible to play back the
video 25 data with the one-source effect by handling
the two tracks, 47 that is, the effect track and the
video track designated as the source track, as shown
in Fig. 11. This allows a reduction in processing

| oad i nposed on the playback system |In the case of
‘video data with a two-source effect, it is 5 possible
to playback the video data with’the two-source effect
by handling three tracks as shown in Fig. 12, and
thus a reduction in processing |oad i nposed on the

pl &i5&ck s sybe epd fectadiiagkednd (4hg) viamttaiankngdesignated as

Downwar d Conpat i bi | 10 When a QI file is used in a
conderuige EEA e SR Gorfat | B g1 =

t f t , bed
Fr st 8 BefPlef R mandl po5RY Sinehe Bbnraqspyaten.
by ran ta\emeaswggmc@% kbl UL gocm %%%g;ecgﬁﬁggé,' NG ;s

on a consuner device used. In Fig.

5whesestippe tanglaybdprasent 86b Waﬂ&ﬁﬁrthcﬁﬁg two-source
characters are newy added effects, and there is a.

posgitbicti by hdwadlimg hokkehreaks cocwhown PROEESSI IR and
these effects. In the present enbodinent, avoid the
abé%spﬁoﬁ?‘élh%tlornd«mmp98§@hmtl@d iimpoisgdaghi ehediayback
ope Settln an, 20 alternate track and a user
Fg g? ?Wﬁﬁvﬁqua effect can be correctly

T SR B e S 25,
10definedyidh thercenyenisondla Qh o consumer device, a problem
with compatibility in terms of effects can occur, as
described above. FurtHermore, an effect defined by an
owner identified by an owner ID can be difficult to process
depending on a consumer device used. In Fig. 15, effects
15 whose type name is represented by upper case characters are
newly added effects, and there is a. possibility that a
problem can occur in processing these effects.
In the present embodiment, avoid the above problems,
downward compatibility is achieved by properly setting an
20 alternate track and a user data atom so that the effect can
be correctly performed regardless of a difference in
processing éapabili;y among devices used.
The alternate track is defined in the conventional QT

format. When it is difficult for a decoder to &ecode a

25 track in the QT file in a playback operation, the alternate




format. When it is difficult for a decoder to decode a
25 track in the QI file in a playback operation, the
alternate 48 track is used instead of the difficult
track. In the QI file, as shown in Fig. 21, when an
effect track includes an effect that can be difficult
to process depending on a decoder used, as is the

case in which a novie atomis g%described such t hat
u

vi deo data designated as a soutte track is subjected

to an effect process defined in a user defined effect

track (UDEF.shown in Fig. 15), an alternate track is

defrael %%ru%ﬂqeﬂﬂﬁéﬁﬁ@eoﬁs%hQﬁd#ﬂﬁéqﬁﬂﬁeéraFkackﬂ(G@@rQT
An alternate track fo

def d eff t t Kk 1
afféi’%at%es & :}?‘Cgﬁgef%ett‘”h?‘}é’rfke §e§EnEJF%‘F‘f ylnCludes an

deaff;w@dtﬂ& a%' 531 & tr%%es%ffs%n&fna%n a
Furt her nore { pararre e S are Jbegd

t hge 8B4 £ (datp %tsomsaéhé epsgsent ey anm@H&V&td& 'l%
Fig. 21. In t he exanpl e shown in Fig. 21, th

5 al tesoadieed rack fraatabigsmaldiee déi‘s@.gﬁétéhea§faf Qﬁiurce track
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tract is denoted as "alternate Effect”. The
r el at $whikdviipddoweane f fecalmarasstse defaokdainl 4 heser defined

track to be replaced by the alternate track as
reﬁ%f?%&iq§90kdé§PEFb§@°W41%4u¥#9 aé5ﬁvePH alfrrnate track is

S RE A st CLE v Monereret nerenk oPRate

trgg*igggiéyfggtd@§ggkged insimlar fields of the

track to be replaced by the alternate track as
required, at bersbye nakddlg ol RESSEHRAE; $0 &1 @Gt 2aNdr Hse:

thtGrack is generally described in a similar manner to the
effect track. 'Furthermo:e, the effect pérameters are
described in the movie data atom as represeﬁted by an arrow
A in Fig. 21. In the exampie shown in Fig. 21, the
alternate track for alternative use of the effect tract is
denoted as "alternate Effect".

The relationship between the alternate track and the
track to be replaced by the alternate track as required is
desc;ibed in the flag field, the alternate group field, and
the layer field in the track header atom of the track atom
of the alternate track and also described in similar fields
of the tracg to be geplaced by the alternate track as
required, thereby making it possible to detect and use the
alternate track when a difficulty occurs in plafing back of

the QT file.




alternate track when a difficulty occurs in playing
back of 25 the QI file. 49 More specifically, as
shown in Fig. 22, in the track header atom the size,
the type nane (tkhd), and the version of the track
header atom are described, and subsequently flags are
~described. Wien a predeterm ned 5 particular bit of
the flag has a value of 1, this track is set as an
active track that should be ai%%réyed. On the other
hand, when this particular bit has a value of 0, this
track is regarded as an inactive track that is not

di spl ay¥eralatesidghcillexias. stiths inagighoi), iim Ehg, track
21, 10 when a user defined effect track and an

al #‘@Pﬁﬁfea’f?’&cktffeorsmﬁkt EhpatYRR Rl dftkPhl s @drthe

de@ggg%ogff tr@gk are .fornmed flag%8a3300|ated

em ar etl}eespect i VERYEet D 2F 1o5¢ 13

tr %ﬁﬁsgﬁégﬁflﬁtﬂ@gss %{Qée&iés@{icp’?&’esweﬁeg ﬁegdegécmlned

creation ting information I cation
5i npatfatidar Wit tofatkel PLO§ KO8 respRandi BE [eadnhdAt@ack is
reserved field, a duration, a reserved field, and a
| ager thatn speCive ésathethpositidwnblbel dyeplayedhi cn the
the track shoul d be displayed. In the layer field, it
i sO&hpBwRdNd .0 Wheint Ehaspeartigelandisr haegat vvkue alfud, this
When a plurality, of tracks are . displayed at

UnEFEGhe! i TR TR 85k HIRTHES daeeK BYeF 1vdldre i s
) SRR P11 SCrlgD, K31 LS, %o, 21,
10 di GREAYLA1ddY defined effect track and an alternate track for
alternative use of this user defined effect track are
formed, flags associated with them are respectively set to
1 and 0.
In the track header atom, subsequently described are
15 crgation time information, modification time information, a
track ID of corresponding real data, a reserved field, a
duration, a reserved field, and a layer that specifies the
positional layer in which the track should be displayed.
In the layer field, it is allowed to write a positive
20 or negative value or zero. When a plurality of tracks are
displayed at the same time, a track with the least layer
value is displayed ¢n the top of the screen. For the other
tracks, a track with a greater layer wvalue is displayed in

a lower layer. Thus, in the QT file, it is possible to

25 specify the displaying priority for the respective tracks




a lower layer. Thus, in the QI file, it is possible to
25 specify the displaying priority for the respective
tracks 50 by setting the |ayer value, because tracks
under another track are hidden fromusers. In the
track header atom an alternate group is described.
This alternate group is used to identify the 5 group

~to which the alternate track bel ongs. Mre

5
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specifically, to identify that>% particular track is
an alternate track for a particular original track
the alternate group of the alternate track and the
al ber sat eingridigp laketheadi¢ giadaddecackaake sedet Grididier
sanme value. In 10 the exanple shown in Fig. 21, the

al tepplatargrudsiens fser woers- val ue of 1 so that the

original track and the alternate track for the

or| gi nal™ theckragh Bredmt &d PRomERERALE tBWRY é5

h l. the t k head
SRRy amia R KPR | B o 58od bal AT she
deafasupeﬁﬂo AR NI §EEOL DAL IEN e bhgb s ahd,ed to
give a further detailed definition the alternate’

tragkchpicisliing @ Haent Oy alafton phiics ciBkeStidck is an
possi bl e to achieve. downward conpati-bility in a nore
f | ektdtreatmrerck Epg. a 23832 20l ollews cangéxahpt eaof, aheser

data atom In the user data atom first, the size and
t hel i gpatrameotpded) te aHewsde tdack andnthe ealternate

descri bed ubsequent|y, user data is defined in
USEFOURLE 6 STRRLUR 4 SHoeiTich “ekakpl i coane valde. In

the example shown in Fig. 21, the alternate group is set to
a value of 1 so that the original track and the alternate
track for the original track can be detected from the
alternate group and the flag. In the track header atom,
subsequently other information such as a volume is
described.

| In the present embodiment, it is allowed to give a
further detailed definition of the alternate track by using
a user data atom. This makes it possible to achieve .
downward compatibility in a more flexible manner. Fig. 23
shows an example of a user data atom. In the usér data
atom, first, the size and the type name (udta) of the user
data atom ar; described. Subsequently, user data is
defined in a user data list. In this specific example, a
UD AV descriptor atom is placed in the user data-list.

Fig. 24 shows an example of a UD AV descriptor atom.




UD AV descriptor atomis placed in the user data |ist.
25 Fig. 24 shows an exanple of a UD AV descri ptor

atom - 51 As shown in Fig. 24, in the UD AV
descriptor atom the size and the type name (ngds) of
the UD AV descriptor atomare first described, and
then the property of a lower-level track is described

“in a track property atom 5 Fig. 25 shows an exanpl e

of a track property atom As- $hown in Fig. 25, in the

track property atom the size, the type nane (tkpt),

and the version of the track property atomare first

desky idedn Subsequen ) yin fROID AV REeseIf@in QdiyPehe size
and priority are described. 10 In the presentation

typ@Cf itdled tyae séman(iqdsHi pf 28e U@iA‘hsieSco:rﬁpgfbroatom are
"efct" is witten. The character string "orig"

wr i Bt WesRrihed rapk Hieomths WﬁPEﬁr‘mé)fpraeéc?NP &@@?l

data aton1b | on a soyrce.track to be subjected to
t he & Fed §F88§§‘%€5d{‘ t%gr&cﬁeprﬂgﬁﬁty tantémbhjar act er

515 Str'?%e e£§tshdﬁ% @EygkgﬂPTQegftJ“% %@pgrgégg£§ atom. As

whi ch present user a atom bel ong

- di sflcayabhertigacks, ithitheChatagt proSdFiPhch,S@heN8ize, the

only to identify that the present track is an
al temprathemer dckpflor @and effeecvbrsiackobuthe alrs@kt @roperty
identify that the present track is a track of video 20
(ﬁﬂ%iqﬁbﬁaﬁnéér%t degasitled - of Subseffectlpr ddegs., Fhat

in the present enbodi nent, when an alternate

tréEFSQHEPEHPHthQ%hx?qﬂapélPébFﬁs%Fﬁ|4ﬁqu%?eﬁesult of

103PPI i cat] o, of the effect [5.lofymd as analternative 5o

for

elther "orig" or "efct" is written. The character string

"orig" is written when the track atom to which the present

- user data atom belongs is a source track to be subjected to

the effect process. On the other hand, the character

15 string "efct™ is written when the track atom to which the

20

25

present user data atom belongs is a displayable track.
This character string is set not only to identify that the
present tfack is an alternate track for an effect track but
also to identify that the present track is a track of video
data obtained as a result of an.effect prodess.

That is, in the present embodiment, when an alternate
“track includ&ng vidgo data representing the result of
application of the effect is formed as an alternative for
the effect track, in addition to an alternate tréck in

which an effect similar to the effect of the effect track




the effect track, in addition to an alternate track in
25 which an effect simlar to the effect of the effect
track 52 is described, the presentation type is
described so as to <correctly identity these two types
of track atons. The priority field is used to define
the priority of the process for the track atomto

“which the present data 5 atom bel ongs. Wien 0 is

stored in this priority field, 580~ priority is

defined. To define the priority, a positive value

equal to or.greater than 1 is set in the priority

fi eld.deEheridedl | €he vatemsntiadtd ohi ghpe psi desdnibekdnsbhes to
present enbodi nent, the priority of the process is
defé¢arpctd ysadhnt hay , thepe Rerosampeal ¢Erimatak grtoms,

al ternate tracks that need hi gher processi ng power

are aSS|BﬁeHr¥ﬁEﬁR¥ fﬁﬁ%doﬁﬁtyseqhﬂ% definendbsr eEépgity of

nb t f |t te t K
?ornedn%%Fegﬁ ?fe% tra %tgg 5? Yﬁ%ﬁ§1§1p&%%Ps ata

sf i el R8s it poﬁﬁéﬁ)'s@ Vahso scé%frteaelﬁh@hp o&f c;ait memga_d, no
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these alternate track ereby a sel ecti

of mfitaringt est aacksed N adpliaybasktwpesatd.on Sa positive
performed in accordance with the priority ef i ned by

a fydleiepegdatero odhgmtedier ithabhhe pd aydaclk aper pkionity
a determnation is made 20 as to whether an alternate

t r dclie lean Eéepﬁ@%é§§©dﬁﬂi§Eq@éﬁthbm¢®riRF#QﬂétUrdeInothe
prlorlt%ﬁstartln with . t alternate track that needs

r 5RRedt ‘?;P%ov@‘e pr(lﬁ?rithF‘P%c‘&@lef@C@FSQTsF‘fi geined
such that, in the same alternate group, alternate tracks
that need higher processing power are assigned higher
priority.

Thus, in the present embodiment, when a plurality of
alternate tracks are formed for an effect track, use of the
pricrity field makes it possible to define the priority
among these alternate tracks whereby a selection in terms
‘of alternate tracks in a playback operation is performed in
accordance with the priority defined by a file producer.
That is, in the playback operation, a determination is made
as to whether an alternate track can be processed,
Sequentially in the order of priority starting with the
alternate.tr;ck that needs highest processing power.

(1-4) Processing of QT File
In the present video disk apparatus 1, in résponse to

an operation performed by a user, the video data recorded




In the present video disk apparatus 1, in response to

25 an operation perforned by a user, the video data

recorded 53 on the optical disk 2 is edited

nondestructively, and a resultant file with downward

conpatibility is recorded on the optical disk 2 in

accordance with a command issued by the user. 5 Mre

specifically, in the present video disk apparatus 1,

el ementary streams DV and DA-of53virdeo data and audio

data input as real data fromthe inaging neans are

mul tiplexed by the file generator 15, and resultant

nul 64 ptiexesprdata bsskezordediiicrd Rentos mreft dveag§quanaea

of 10 novie data atons on the optical disk 2. Wen the

reatesuﬂtanﬁ:fiﬂeiwgthe@mwnkard roinpetibihitgf itsheecorded on

sequence of novie data atons, corresponding

manglferanftidadf ¢dmit ? obn | acanTqldanei HPFE a geyimaneld iggped by

stored in the nmenory 15A of the file generator 15,

Af t E€ tH& 5 ecordi ng of the real data is conpleted, 15
Vi e -a are od S 0 '

Tfor maron Sper B oS PPae R 0 RAETRELY apparatus

they, apidnfedltahSkt2eahd ﬁwean%bmeo@r 0£88S datﬂ"ée 2SMSHERY o

cont'r ol m croconputer 19 controls the general

opedaid Ghgut aer feadf ddte freeotdiengnagdOn@fnddies BRei e

data atonms and the novie atonms by controlling, the

openattiigrcofedf byetyentrlg greneFasnd pbocasdirspuliient

managenent information stored in the nmenory 15A b

a y
ex g8yt ify exeshpgtaul arrsrocessitig theoeeurt ariwggueppe of

Ji}h%mov1e data atoms on the optical disk 2. When the real data
is being recorded in the form of the sequence of movie data
atoms, correspondlng management 1nformat10n is sequentially
acguired and stored in the memory 15A of the file generator

15. After the recording of the real data is completed,

15 movie atoms are produced based on the management

‘information stored in the memory 15A and recorded on the
optical disk 2.
In the above process, the system control microcomputer

19 controls the general operation in terms of the recording

20 of the movie data atoms and the movie atoms by controlling.

the operation of file generator 15 and processing the
management informatjon stored in the memory 15A by
executing a particular processing procedure. Thus, in the

video disk apparatus 1, as shown in Fig. 27, a QT file F4

25 is produced such that real data of video data and audio




vi deo di sk apparatus 1, as shown in Fig. 27, a QT file
F4 25 is produced such that real data of video data
and audio 54 data obtained by taking a novie picture
are recorded in a novie data atom nanagenent
informati on associated with the real data is recorded
in a video track vt and an audio track (not shown) in

‘a novie atom 5 When editing is performed on the data

recorded in the above-descri-béd manner on the optical

di sk 2, the system control mcroconputer 19 displays

a nenu on a display screen (not shown) to allowthe
usedatd Slae@kdabgorameing f mRRiEhei FEALe Ak I1$3edkRein a
sel ected command. Thus, the 10 system contr ol

m onwconqlstter at@macceptieenst dufoenabntsasdordiacati RYth the
for exanple, an IN point, an OQUT point, effects to be
appteald dadat Be SeeeFdrd idatavipeot heackert jwslen gudio

command to record the edited data as a file on the

opt TeHHE @RSk SBOWRhel 5 \As L CoREPBE i cr oconput er 19

5 ecor dswggg g.? file.on th@ opt i,cal
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i sk in .
accordancé w tJtr}?e Cobmand- e?norf htg]eak‘)dd%@ 58§8F?%%dln. the
Pr OgR8%-dele rS¥Sh RGN 19l £hll GHOEONPUI AN 19 REQAUGES
an effect track ET on the basis “of the video track”vt
of dditt 1BV ne cabesimitdha of bhiepkdysspagddd eth By atibglay

user as a file to be edited, and the 20 system control

m crosemunet $8owmoduces lawf the ESer ntd he=leext ar nakmand

reference formincluding the effect track ET such

t heltr Fhéhef pepe aAciesER foenesleetehecomnang - dafhuef the

t he %riginaL f'ile, F4. ,
system control microcomputer 19 accepts various commands
indicating, for example, an IN point, an QUT point, effects
to be applied to the original data. If the user issues a
command to record the edited data as a file on the optical
disk 2, the system control microcomputer 19 records the
file on the optical disk 2 in accordance with the cdmmand.

In the above-described process, the system control

microcomputer 19 produces an effect track ET on the basis
of the video track vt of the movie atom of the file F4
specified by the user as a file to be edited, and the
‘system control microcomputer 19 produces a file F5 in the
external reference form including the effect track ET such
that the effect tragk ET points to the movie data of the
original file F4,

More specifically, the system control microcomputer 19

makes a copy of the track atom of the video track vt of the




More specifically, the systemcontrol mcroconputer 19
25 makes a copy of the track atom of the video track
vt of the 55 file F4 and records the copy as a video
track VT on the optical disk 2. In accordance with a
command issued by a wuser, an effect track ET
including null effects having no actual effect and an

~active effect that will result in an 5 actual effect
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is formed in association with $he-video track VT, and
the video track VT is specified as the source track
ST pointing to video data to be subjected to the

ef freck FPracessererr dhadcbpythe £ffRes thack &F. ofOfhe
exanple, if the user issues a conmand to apply a 10

fibpeicay éidflect. | Nnaapevrdande witls Hpewviednd isssed by a
as an active effect period, and periods for which no

ef peers apeefiguicitiraed BF eineludinquiullepféectpeprdobsy no
Fur t her por as shown in Fi an entr

.11, Yo o
or GEGEEY THESFlsARgl BNdBSEIYBis BrE G dFoliah Betilie in an
Zggggﬁafqgg%%ﬁ?qg %h%%eéoiﬁaasgf%fglﬂonf%%?ﬁt%%gg%]§éo track

an ef rack i's produced suc i ve

efﬁ@Qtaﬁwﬂkﬂé“%ﬂH&o|t§5E€C§T31§ éggﬁﬁﬁi%%dagnthéh§burce track
respective entries. A track input map atom and a track

r eber pote: AP MAkRdeet d$0a aso ke HGidatetih€oVileeffect

track as the source track. 20 Thus, when editing in

t eppecofs aameddoygr te théeeffeuchtragk EFat descri bed

above is performed, the systemcontrol m croconputer

19 prqdirces*pRelei | &f A adisey dsghesop cemialichgsgpply a

th%&lgégdﬁ?%gf%%@ legcggr ééSRFQﬁB£ E%Qggén% is set as an
active effect period, and periods for which no effects are
specified are set as null effect periods. Furthermore, as
shown in Fig. 11, an entry is produced in a sample 5
description atom for an active effect sample and also for a
null effect sample, and an effect track is produced such
that the active effect and the null effect are described in
the respective entries. A track input map atom and a track
reference atom are set so as to specify the video track as
the source track.

Thus, when editing in terms of a one-source effect such
as that descriﬁed above -is performed, the system control
microcompute; 19 prqduces the file F5 as a result of
editing so that playback can be accomplished by handling

only two tracks, that is, the source track and the effect

track. This allows a reduction in processing load




only two tracks, that is, the source track and the
effect 25 track. This allows a reduction in processing
| oad 56 - necessary in the playback operation. On the
ot her hand, when a user issues a command to apply a
two-source effect, the systemcontrol m croconputer

19 produces a file F6 including an active effect

“track, a 5 null effect track, and a source track in

&3]

accordance with the edit comw®d;- as shown in Fig.

28. More specifically, track atonms of two video
tracks VTl and VT2 to be subjected. to the two-source
ef freaie savag ypriaduredp hyyeki npegapies, an active

effect period T, during which the effect should be 10
subj ect 8d tbetdichas dead,r abks ¥ThsandiMl2s ar eoseéndnto
accordance with an I N point and an OUT point specified _
by 2RI @s&MFO~BREr PRIl ot hfhiSERt o1 @dritesls egocomputer

specified are_set.as_null effect periods.

FurLhdPRSHEe a8 Ehbaer 19 'giss, *Braehty S sstoltest 2
15 .y a8 S3apke riptd f n active ef t. .
sarrpLPe ean zlgll Eg&?}g'r Eg{dngﬁnlsgélg %C?£%§knplﬁle,acé:%§%§%g% with
ef fed diaCkoifiandd) MBICRbWEUGR Fhat 3de agddvepetfiectaray,
and the null effect are described in the respective
enttraek. athessef tiwyg virled erawkef viheadwildroeftbedt subjected .
associated with the two-source 20 effect is made in a

si fid &hendnpesorire gt agkf producssduni ateddnei thpibe, an
one-squrce effect. In this specific exanple, in the

fi ASEEAYE PIERFRReS DI IdMriRe Bhridetthe eddrctsThopdd be
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accordance with an IN point and an OUT point specified by
the user, and periods for which no effects are spécified
are set as null effect periods.

Furthermore, as shown in Fig. 12, an entry is produced
in a sample description atom for an active effect sample
and also for a null effect sample, and an effect track is
produced such that the active effect and the null effect
are described in the respective entries. The setting in
terms of the null effect associated with the two-source
effect is made in a similar manner to the null effect
assoclated with the one-source effect. 1In this specific
example, in Ehe firgt null effect sample in the effect
‘track, 8T1 is specified as the source track, and ST2 is
specified as the source track in the null effecf sample

following the active effect period. Furthermore, a track




specified as the source track in the null effect
sanple 25 followi ng the active effect period.
Furthernmore, a track 57 input map atom and a track
reference atomare set so as to specify the video
tracks VTl and VT2 respectively as the source track
ST1 and ST2. Thus, when editing in terns of a

“two-source effect such 5 as that descri bed above is

perfornmed, the system control 5iicroconputer 19

produces the file F6 as a result of editing so that

pl ayback can be acconplished by handling only three

tr aoksit Wast atom 4k 4 WrasUre€etéack Satohl sakd se8T20 as to
and one effect track. This allows a reduction in 10

pr cuEsyifiyg the adi dee essarks VA1t hed pV By beesdpagpevatlyoas the
In the setting of such a null effect, the system
corﬂor‘-kﬂcemté%go%ht%ﬂd FFZ%ets the parameter flag (Fig.

18) so.that it is ssible to identify whether
phu i e ¥

[$5]

10

15

20

25

entry of P57 nidls CHEIBE ATt erTedt (8P SRUAGE | vEreot such
OTRE IR UeDaPAtkd ORI BIRGEPRnl & VI AR LfiErol
t refer to the a r

novi e atom w t hout havi ng ramete

valgue doRohpPet 8PVI € @0 fhel Pild Nes RlAvbagkuit of
operation, the systemcontrol mcroconputer 19

detestitts nttheo ntthd t gffattadkased ba ideomdrianeidebyf hagdling
and properly handles the null effect w thout having

t 0 Adtvetnre® trrcksor dgpondi ngheafearetcrrceThirgckb| 8k and
a reduction in rocessing | oad necessary in the )

pl afa@RIoPRT 51Tt t1dfK- e TheS s3stMd cofedyrtion in

M CLOCQURHLET) 19, MBKES LG SRLLALYG PUEL AN 3heL0E: Oy
In the setting of such a null effect, the system
control microcomputer 19 sets the parameter flag (Fig. 19)

so that it is possible to identify whether an entry of
interest is of a null effect or an active effect only based
on management information of the movie atom without having
to refer to the parameter value in the movie data atom. In
the playback coperation, the system control microcomputer 19
defects the null effect based on the parameter flag, and
properly handles the null effect without having to detect
the corresponding parameter. This allows a reduction in
processing load necessary in the playback operation.

While t%e systegm control microcomputer 19 makes‘the
setting such that the null effect can be handled based on

the parameter flag as described above, the system control

microcomputer 19 forms an effect sample by employing a




the paraneter flag as descri bed above, the system

control 25 mcroconputer 19 forns an effect sanple by
enpl oying a 58 standard effect nane (for exanple,

Bri ght ness and Contrast (brco) and properly setting
paraneters (for exanples such that Brightness = 0 and
Contrast = 0). Thus, the edited files F5 and F6 can

"be pl ayed back wi thout a problemeven 5 by a
~conventional QT file processing8application that does

not have the capability of handling the null effect

only based on the paraneter flag. O various entries,

t hestaotdawel efifeyti sate epicad cpmbhe, BysdleiRaeNtnal Contrast
m croconputer 19 such that the effect type 10 is set

i n BeeYdandeprrpphr theselftfiogt peypeetetectid Byramhées such
user. In the case in which the effect type is

or i iataBrigpFaess deff e Sy imeshanu? act lﬁfé%srof?:gﬁh%dited
i deo, di t 1, th f L) ' t th
st FhoaRBORE ShF ok S10%e oK s doparPlgh Sven
ffiaety L5 i : oo
T heary SRR SR, O (RARSPERER, Fg Mg fhIRRl s bR PRE: does

pr asanha@abede Meadabili ths JFOBShBL &nd Ochd MRI1IQMBAEect only
various effects in a very flexible manner. However,

evdmsgidennt hee epfsmtettaradil aigs produced in the
above-described manner, it is still difficult for a
devi ce ODOvamighsaerisaéRrst hebeditdyedanaryi tst heealead o the
IS in a@abletof inIerpreting andpg;ocessin t he effect
deSEr H8d PRSIk MEFIUAPPLEEK! FilttthdidT &hei RfEReE type
102§ A Wach LD erf% eGliypdegcribed in the effeet
track i's a sp%m acfla €T T ect deﬁl nedFeCt ncype selected by the
user. In the case in which the effect type is an original
effect defined by the manufacturer of the vidéo disk
apparatus 1, the effect type is set as the user defined
effect, and furthermore, the detailed effect type is set by
15 describing the owner ID and the effect ID in the extension
field. Thus, in the present embodiment, it is possible to
implement various effects in a very flexible manner.
However, even when the effect track is produced in the
above-described manner, it is still difficult for a device
20 to play back the edited data, if the device is incapable of
interpreting and processing the effect described in the
effect track. Furthermore, in the case in which the effect
described in the effect track is a special effect defined

by the manufacturer associated with the owner ID and the

25 effect ID, it is difficult to play back the data by an




by the manufacturer associated with the owner ID and
the 25 effect ID, it is difficult to play back the
data by an - 59 optical disk apparatus produced by
anot her manufacturer or by a QI player inplenmented on
a. conputer using a QI file playback program To avoid
t he above problem in accordance with a 5 conmand

“issued by a user, the systemcontrol mcroconputer 19
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records the file including theéS%ffect track produced

in the above descri bed manner on the optical disk 2
inaform in which downward conpatibility is

achheved. dﬂkﬂiﬁg downvar s sarmeat Y binbYhEk| RandSe SOWE or
in Fig. 29, Flrst and second alternate tracks AT1
andy AT 27 mlaage&ommpéemémmd( ST aandmpatetf esing radckl Efle
in accordance with a predeterm ned setting or in
acebryhatde paioglras - conmand i ssued by the user. The

first alternate track ATl i royi ded for use b

pl ayback &ppafatie %ﬂﬂ%ﬁwﬂ? glﬁﬁe 1B 2GpABIITIS W

progessi ng so ffects a

processfgg' eg use ttzﬂﬁ s%e&hgggk§of %ﬁCﬁ?computer

felt's"Se € video
apP@rﬁgéS%dslthEhﬁgléSlnéiU§h§Xfﬁﬁ¥@ e@7kEe! track produced in
m croconputer 19 produces an effect track that allows

| tth® anieeesaribbliefinsdMdmhet optheatf sk 2 Hat a Sorm
difficult for the playback apparatus 20 to process,

anth tviel gy stoemwe odt cohpat dridddiyputerchespéci fies this
effect track as the first alternate track AT1l. For

such dR &PPedPWRRrMEWPAAHPALLEY &l det r 2 KSRNGUII® Fig. 29,

first and second alternate tracks ATl and AT2 for a source
track ST and an effect track ET in accordance with a
predetermined setting or in accordance with a command
issued by the user. The first alternate track ATl is
" provided for use by a playback apparétus which has the
capability of processing some effects but is not capable of
processing all effects settable in the video disk apparatus

1. That is, the system control microcomputer 19 produces

an effect track that allows it to achieve an effect similar

to the effect that is difficult for the playback apparatus
to process, and the system control microcomputer 19
spgcifies this effect track as the first alternate track
‘ATIL. 1

For such an effect for which an alternate track should
be provided, a type name expressed. in four uppef case

characters (Fig. 15) assigned in advance or selected by a




be provided, a type nane expressed. in four upper case
25 characters (Fig. 15) assigned in advance or
selected by a 60 wuser is enployed. In this specific
exanple, the first alternate track All is fornmed such
that the nosaic (MOSA) effect described in the effect
track ET is replaced with the blur effect and the
~alternate track ATl includes three 5 sanples of blur,
null, and tint, and paraneter$0associated wth these
three sanples are described in the nedia data atom
On the other hand, the second alternate track AT2 is
proyvédems falpivsedhy an ptiaydaglecappar akespldatticoed raat
have 10 the capability of processing any effect. The
syslearcond rolacki ATbconpidmredl $ushodheestidenedaiar ANOER)
track AT2 by sequentially playing back the video data
coﬁf@%@brﬂﬁ%—‘@fib@g tnethe Bideats A6RCETET app| Sl aade with

effect to the video, K data by using the e ct addjti

ciFE%i?l%ﬁSQ§¥e§5CBPGaF%% 4 %ﬁ”ﬁﬁe?ﬁéaaés%% pi?%%?#%? Phree
Stheagf{§§t0§'5¥%§,Egu f°¢H&?%§M@9.a&Be ngﬁgt A ssociated

ou?pu? as a resuft of the effecting pPocess romthe

ef fect addid i9Rcel EeMble 3nraRds@e8Edi N the media data
resultant video data on the optical disk 2. In the

exapphe shown in Fig. 29, the alternate track AT2 is
produced such 20 that the video data obtained as a _
resul t Gof thppbyhey hdrel, $hecsereddesieetnite rtaeokddd2 is

in the nosaic and tint periods, and, in the nul
pePFrowided dey §arabifa tine ERfic @PPREEKUF nthehgloes not have

10 Coit.ltlgs a?z?a iirl%t%e%ifogrégesrseicn%r %%%If e¥?gc£.es%lrt1§n:3tysviziegrleo
control microcomputer 19 produces the alternate track ATZ
by sequentially playing back the video data corresponding
to the source track ST, applying the effect to the video
data by using the effect addition circuit 35 in accordance

15 with the description in the effect track ET, compressing

the video data output as a result of the effecting process
from the effect additien circuit 35, and recording the
resultant video data on the optical disk 2. 1In the example
shown in Fig. 29, the alternate track AT2 is produced such
20 that the video data obtained as a result of applying the
specified effect is recorded -in the mosaic and tint periods,
and, in the null peyriod, video daté of the source track in
the corresponding period is recorded. The resultant video

track subjected to the effect process and recorded on the

25 ~ optical disk 2 in the above-described manner is set as the




track subjected to the effect process and recorded on
the 25 optical disk 2 in the above-descri bed manner is
set as the 61 second alternate track AT2 by the
system control mcroconputer 19. Thus, the system
control mcroconputer 19 produces a plurality of
alternate tracks such as alternate tracks ATl and AT2

"so that the file can be 5 handled by a w de variety of

apparatus which are different lim processing pover.

Thus, in the present enbodi ment, when the QT file is
played back by the sane video disk apparatus 1 as that
whiehohdisa jpreothacedtthek QTS idye thitheyedemecbntiido dat a
can 10 be pl ayed back by processing the source track
STmaﬁEO@Wut@flf aét tFhek F_the @D’Sﬁiﬁé‘ epheroharidrogesputer

g gﬁ# le is played back an apparatus or a
? G RaS RORETTY c%fpé&‘a%rwtﬁhgﬁa@ﬁ%tsw Efie

VI Qf?eﬂﬁastk ‘}%%%ﬁ( tﬂ'f'% 1?1‘?&]%?22 ?e le c%fndgg

processing t fec rac
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ATl or AT2 instead of the effect trac

file psoqdsayed paskrby an apparatus or a system which
does .not have the capability of processing any effect
and t hF&usi sinntlapabiescoft pmbedssemty tWwierefthecOTt fabk is
ET and the 20 alternate track AT1l, the edited video
dabayed hagfelvbhek sadgﬁ griceessiialy apRardand as that

oL UPLARhe ! LR ATE e, LS o RLem epnl O o cata can

a'ﬁé”§¥§§%d3EQEKSbﬁ”Br6HE£s§E% Eﬂetggugggv§%ack ST and the
effect track ET. On the other hand, when the QT file is
playedAback by an apparatus or a system which has lower
capability than that of the video disk apparatus 1 and thus
is incapable of processing the effect track ET, the edited
video data is played back by processing the alternate track
AT1 or AT2? instead of the effect track ET. When the QT
file is played back by an apparatus or a system which does

~not have the capability of processing any effect and thus
is incapable of processing the effect track ET and the
alternate track AT1, the edited video data is played back
by processing the second alternate track ATZ.

When thé system control microcomputer 19 has produced

the plurality of alternate tracks ATl and AT2 in the above-
described manner, the system control microcomputér 19

describes the relationship between the effect track ET and




descri bed manner, the systemcontrol m croconputer 19

25 describes the relationship between the effect track
ET and 62 the alternate tracks AT1 and AT2 by setting
the flag, the alternate group, and the layer in the
track header atomof the effect track ET and the
alternate tracks ATl and AT2 such that the flag of
"the effect track ET is set to 1, the 5 flag of the
alternate tracks AT1 and AT2-i%2set to 0, and the
alternate group is set to the sane value of 1 for al
tracks, that is, the effect track ET and the alternate

t r agks aAtdraste ATacksnatrhi and peT? fhyc sexanphethé h€lag, the
value of the layer has no influence on the playback
operlaeironte agtoun EW@Sthhelhﬁyerimwih@eﬁrﬁékaheader atom of
predeterm ned arbitrary val ue he ot her hand, the

pr édeneafreh tya5e it ene Eg%ral?ﬁﬁﬁfﬁﬁ(FﬁPF§SS%?1s%Rﬁ1AT2

t hat acter_stri ' S for t he

coavel EPRLRE e RonBraefirS el B oipdi g & the
setssf.ar th t rrack t , f
T

I S t9et astebnitdtgddie hikgbest tPris idane $algeven 1 ocdhall

source track ST and the priority is reduced in the

or denckhe ehdtects,t thekeETect herdak ST antethat #ltemcke

AT1l, and the second alternate track AT2. 20 Thus, in

t herprésehtl easbdiTifent Inatlés cepgtife exampde, §he tdue of
Qr file that the QI file should be process such that

méﬁet havesr 533 &9 dnFrHGRES bR kE gi' gr%?%%afolr% and

1083/3eo dltyx\'h f.ahyehraslsl QUuEr 8agalpfééé1¥ertrﬁ%%dt Q?ﬁi@éaﬁp%alue.

On the other hand, the presentation type in the user
data atom is set such that'a character string of "orig” is
set for the source track ST but a character string of
"efct" is set for the other tracks, that is, the effect

15 track ET and the alternate tracks ATl and ATZ.

The priority is set such that the highest priority is
given to the source track ST and the priority is reduced in
the order the effect track ET, the first alternate track

AT1, and the second alternate track ATZ.

20 Thus, in the present embodiment, a description is made
in the QT file that the QT file should be process such that
when the QTifile is played back by an apparatus or a system
which has lower capability than that of the video disk
apparatus 1 and thus is incapable of processing.the effect .

25 track ET, the alternate track ATl should be processed in




apparatus 1 and thus is incapable of processing the
effect 25 track ET, the alternate track ATl should be
processed in 63 - preference to the alternate track
AT2. In the exanple shown in Fig. 29, the alternate
tracks are provided for the one-source effect. For a
two-source effect, a first and second alternate
“tracks can be provided 5 in a simlar nmanner. If a
conmand is issued to play batkbd QT file edited by
setting an effect track in the above-descri bed manner,
the systemcontrol mcroconputer 19 controls the
pl @ybdekesystemidiechlthahadat aralds@Iizbed in a novie
atomare 10 sequentially read fromthe QT file
speci f i Bt B¢ g&xaseie apen almolide @8t athe omternsitey égacks
back in acggnﬂ%?ce ith the data described in the
ToVFE BEGKTOTH 1o {HPayBACROBEET &ATGRE-i 1 FPRem GRTqauzee
spggicLLed 1O, l.ay K. ] n .edi fil h .
oy Eort o s e S BRg L LFe A sy 8k S Brovicea
5SOYKCE LiRCKaPaseHe@n the data described in the track
reference atomand the track input map atom of the-
ef fect 1f aclkcomhmantihis PEcebto ipflayt becKla foT &ile edited by
includes, in addition to a full original video track,
a setktedtamck fiscodicedkbyn copyialpva-pastriped rearer, the
~original video track in a period in which a one-source
ef FEEFEBrCA hRY- F6GFEECBPYERT Shanndreésapht i RERYRESCK
shown,_ in_ Fi nd 2, tie video track, the source
Cr SURE e Foagy Aate ¢racRin TardrGH F it SR ifance
IO\M'EQqﬁgﬁifgﬂf§ read from the QT file specified by a user, and
a movie data atom is played back in accordance with the
data described in the movie atom.
In the playback operation, -if the QT file specified to
be played back is an edited file, the system control

15 microcomputer 19 plays back the source track based on the

data described in the track reference atom and the track

_input map atom of the effect track. In this process, if

the QT file includes, in addition to a full original video
track, a source track produced by copying a part of the

20 original video track in a period in which a one-source
effect or a two-source effect should be applied, as shown
in Figs. 1 éﬁd 2, the video track, the source track, and
the effect track are handled in accordance with the data
described in the edit atom of each track atom, énd the

25 wvideo data of the source track is subjected to the effect




described in the edit atom of each track atom and the
25 video data of the source track is subjected to the
effect 64 process according to the effect track. By
switching the |ayer between video data of video
tracks, it is possible to playback the vide data of
the QI file in the conventional formsuch that the

“video data of the original video track 5 is displayed
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on the top of the screen in arf# period other than

active effect periods, and the video data obtai ned by
performng the effect process on the source track
acpordesy adardiegetbetche tafamict srdcgpl agedswitdtisg ape

of the screen during active effect periods. 10 On the

ot heyehdirEveen vhdeeadetd reiviiidscanraskyi bl i irfesible to
track is recorded in a sourcge track_and an effect ,

¢ r BLRRREA Lfg'ﬁenﬁl endrfactt éie S Faheatt | he faiantignal
fo ' e se.with,the LI ho in Fig.
L e T L i S A AL e
actis V@i dn Lleeh and the leﬂheefsfz%énr%Oir;}gﬁ%éﬂotd“%ther

effect track to the video data read from t’he source

t relekn adiisie es€eot péhioddl, farnlkdethaecof dédgidin tdiained by
present enbodi nent of the invention makes it possible

t oppX Eyptwicly aheedf fedt resadasshyn hhadsomgeoinadhvaccording
tracks for a one-source effect or only 20 three two

t r GO KL Ho0re T4 S0t 506K cb° f FHIEYeRNoBOFR? astp qfn thepgcreen

in the conventional form it is

cage of a%grfilﬁ n

neddet!d S Hand 8T A8 heF 19%cks as three tracks or

five bhatks Sehdl AYRRACK 1ANRO!LEL THP UM BR Briginay
video track is recorded in a source track and an effect
-track including a null effect and an active effect is
formed as is the case with the QT file shown in Fig. 27 or
28, the videordata is output while applying the active |
reffect and the null effect recorded in the effect track to
the video data read from the source track. Thus, use of
the QT file according to the present embodiment of the
invention makes it possible to playback an edited result by
handling only two tracks for a one-source effeét or only
three two track for a two-source effect. 1In contrast, in
the case of a QT file in the conventional form, it is
needed to héﬁdle as many tracks as three tracks or five
tracks to playback an edited result with a one-source

effect or a two-source effect.  Thus, it is poséible to

-reduce the processing load imposed on the playback system




effect or a two-source effect. Thus, it is possible to
25 reduce the processing | oad i nposed on the pl ayback
system 65 or the systemcontrol mcroconputer 19
during the playback operation. In processing
associated with a null effect or an active effect,
the systemcontrol mcroconputer 19 5 determ nes
“whet her the sanple description atomof the effect
track includes an extension fi&Pd (stream descriptor
atom, and, if it is determned that the sanple
description atomiincludes an extension field, the
systrefrheoay $ oém mM@rtiosdnputepcd8pdiet e ct%s ditangakhe pfayback
the paraneter flag 10 set in the extension field and
detP®FiPR&S " whet her an effect of interest is set to be
active pr nul I, hased on the{%aLue of the Earaneter
flag. I'n & CESESAMAPERCTRES Bt 2ot nebfest 9% an
se e Lwve, h raneter
oo tabea Pt I SR fort R BT rRe 124
sdatatdbni @6OrwRd Hdt he BBRMpEe 4R ARMRS AE8R0 £ KL
~ the effect is processed in accordance wth the
paedffretertrdak timelatdeer anhantkndivra fdase i(ptwbhkhddheriptor
effect of interest is set to be null, the video data
reébpded 3t N ddudsedetarkingl tdiatechky sphayedddmokiption
wi t hout  readi ng the paraneter. 20 Thus, in the present
vi 88T ol skl Ugdfisa st GETEnshen Heldi fhe ahstern aprbran
ef f interest is set to be. null, par aneter -
asuEShotenp il T, AetEF Ui o' Hhs BRTRe s
10 at 9Bt Sn NHe 'BALNBH ROY1 BT AELIRIAI0ASE IR her an effect

of interest is set to-be active or null, based on the value
of the parameter flag. In a case in which the effect of
interest is set to be active, the data of the parameter
associated with the effect to be applied to the real data

15 recorded in the movie data atom is read, and the effect is
pbrocessed in accordance with the parameter. ©On the other
~hand, in a case in which the effect of interest is set to
be null, the video data recorded in the source track is
directly played back without reading the parameter.

20 Thus, in the present video disk apparatus 1, as
described above, whén an effect of interest is set to be
'null, a paraﬁeter agsociated with this null effect set in a
movie data atom is not read, and any procéssing based on

this parameter is not performed. Thus, a reduction in

25 ©processing load is achieved.




this paraneter is not perforned. Thus, a reduction in
25 processing load is achieved. - 66 Even in the case
in which it is determ ned based on the paraneter flag
that the effect of interest is determned to be
active and thus the correspondi ng paraneter is read
from the novie data atom if the paraneter is set to

“a value 5 that does not cause the effect to create any

change, the effect of interest®is regarded as

equivalent to a null effect and video data is played

back fromthe source track. Even in the case in which

no par &wsrerdnf thg t£8ssetin ivhianm iéextiendedarhirdd baskedaon the
nul'l effect and an active effect are 10 set in an

ef PaEtehek If oo F@éﬁoﬁﬁ?n@ff%cia ofi degeregtkis (dorgrprined to
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a given a'filTe ac ng to
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the systemcontrol mcroconputer 19 reads a
coef Bsponsdi ngtepasants eregactig eeesspsvhhenef f€cd rull

accordance with the paraneter as in the case in which

i tefsedetandniviggobdstd b9 pldwedhbeaietfernf thy tdhatce eack.
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(formed as a source track), it is possible to minimize the
number of tracks to be handled, and thus it is possible to
minimize the processing load.

Thus, when a given QT file is a file according to the
conventional QT format including no extension field, the
system control microcomputer 19 reads a corresponding

~parameter and processes the effect in accordance with the
parameter as in the case in which it is determined based on
the parameter flag that the effect is set to be active.

When an effect specified in an effect track is applied
to video data depending on the type of the effect, if the
effect type'is the yser defined effect type, the system
control microcomputer 19 detects the owner ID and the

effect ID described in the extension field. If-the video

disk apparatus 1 does not have the capability of handling




effect I D described in the extension field. If the

vi deo 25 di sk apparatus 1 does not have the capability
of handling 67 the effect identified by the detected
owner I D and effect 1D, the system control

m croconputer 19 may regard the effect as a nul

effect and may directly output the video data w thout
“applying any effect to the video data. On the 5 other
and, when the video disk appérﬁ?u% 1 has the
capability of handling the effect identified by the
detected owner ID and effect ID (the capability may be
pr dieded feat t hdewiiddeddibsk thppae e eised  ovWnmr dRaaptieeffect
by épreinstalling a program nodul e for_ processing the
ef et tPR F0StHR SATFEGLldrd R appRPat RS 11%D mapyhaegpfdcthe

i dent.ified by t t ed 1D and eff Dis.

apateed e g et TegE: STt et SRR ok siipteo

Vi e adat enb st oagﬁ%ngmﬁ{fg%@i éEcgetrﬂer QGLRS dgta;, On the
o trac y the

~associated wth the effe per f or med
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30. When a user issues a conmand to play back a QT

fi kcepehtl udy ngf amneflfiegt the ackf&dt, tdentsifStednbycolnt r ol

m croconputer 19 starts the process fromstep SP1. In

st @gtepbed i peneyy dilepneoaf fort Mer ddonpwrebilgty may be

det er.m ne whet her, it i's possible to _process an

ef Péei’lg%éc*f? V95281 FEf ARRATH Yo dt TPECcREPEALS, DY
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't PR S EEET 8 BRI Qo o TRh e ceaeet im
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operation setup is perforned such that
detected owner ID and effect ID is applied to the video
data and the resultant processed video data is output.
The flow of the process associated with the effect
track ET performed by the system control microcomputer 19

15 is shown in Fig. 30. When a user issues a command to play

back a QT file including an effect track ET, the system

control microcomputer 19 starts the process from step SP1.
In step 8P2, the system control microcomputer 19 determines
whether it is possible to process an effect described in a
20 - default effect track (an effect track whose corresponding
flag is set to 1). If the answer to step 8SP2 is
affirmative; the process proceeds to step SP3 from SP2. In
step SP3, a general operation setup is performed such that

the effect described in the default effect track ET will be

25 applied when the QT file is played back. Thereafter, the




the effect described in the default effect track ET

wll be 25 applied when the QT file is played back.
Thereafter, the 68 process proceeds to step SP9 in
.which the process is conpleted. On the other hand, in
the case in which the answer to step SP2 is negative,
the process proceeds to step SP5 from 5 SP2. In step

- SP5, the systemcontrol mi cr_c_)c:%érp_uter 19 detects
alternate tracks ATl and AT2, Dbased on the value set

in the alternate group. The system contr ol

m croconputer 19 then checks the priority assigned to
ead®¥ OCEPFePRATRLIT 4k stePdebcin a il dhsaPECFrAR KIS

with ngx %’0 hi ghest priority. The system contr ol

m &C8E ﬁ%ﬁ er 19 determines whether it is possible to
process ff ri ' .fe

al ter na?ltéhﬁegc%%\%&t ﬂgﬁgktﬁﬁ&gmé;éag%r flgr W%ﬁﬁhe fhever o
ansgweb abbi { oBldgiivihe tREOSLSSe P GRRAS A0 +8t 8PeSRS5 From
15 from SP6. In step SP7, a general operation setup is
5persear. nednssiedp tdrd, the effeat desordibedcrpcbhputer 19
alternate track with next highest priority will be
apdetedtahahtesrmteQrricke 2Bl pingd f bableseTheneblie eralue
the process proceeds to step SP9 in which the_ process
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fromthe source trac
10 highest priority.

The system control microcomputer 19 determines whether
it is possible to process the effect described in the
detected alternate track with next highest priority. If
the answer affirmative, the process proceeds to step SP7

15 from SP6. In step SP7, a general operation setup is
performed such that the efféct described in the alternate
track with next higheét priority wili be applied when the
QT file is played back. Thereafter, the process proceeds

to step SP4 in which the process is completed. In this

20 case, the system control microcomputer 19 applies the
‘effect described in this alternate track instead of the
effect descgibed in the default effect track ET to the
video data read from the source track ST.

On the other hand, when the answer to step SP6 is

25 negative, the process proceeds to step SPY9 from SP6. 1In




On the ot her hand, when the answer to step SP6 is 25
negative, the process proceeds to step SP9 from SP6.
In 69 step SP9, the systemcontrol mcroconputer 19
determi nes whether the process is conpleted for al
alternate tracks belonging to the sane alternate
group. If the answer is negative, the process returns
"fromstep SP9 to SP5, the 5 prgcess descri bed above is
performed for an alternative Fack with further |ower
priority. On the other hand, if the answer to step
SP9 is affirmative, the process proceeds to step SP4
f r ReBPIFO | nthhe ey st copbrey Jrkpnaaempuser 19 determines
m cr oc uter 19 inforns the user that the_ present
fi efggg 1?

ahoOtPHESSPay dpake teth i Farldr 2l ERENro dedsks
is I f t.he fil incl.udes an al rnate track .
in b\%glggﬁi%g ifoest&et gloa—lfnea%g ?/lrrﬁaétear?réjfupéct &?o AT s

tr ackat$ve eCidghocebBe r ¥t G80s dats, ‘@tte? 5ps @if%, G312
be played back by reading the alternate track even by
5anpappasat dssvhivaldl deese 15s nadrhaved kercapabiddinative
(such as the capability of the video disk apparatus
1) tobcprotdssinghefrf éovsr Thuvefmr.e, Ont hbeadfhamatarvg if
answer to step SP9 can occur when the QI file
i néPBdeRs¥es detisdlerefPects drff ety eanbhheprocess proceeds

s SeL! of, FleOEs. ok, ICLVS 20 AL eLnete etk
EnBoar venir i Re YRERERG (¥ nnd) ARE ThE B s
10 abeYBno@ be played back. Thereafter, the process is ended.
| If the QT file includes an alternate track in which a
result of épplying an effect to a video track is recorded,
the video data with the effect can be played back by
reading the alternate track even by an apparatus which does

15 not have the capability (such as the capability of the

video disk apparatus 1) of processing effects. Therefore,

the affirmative answer to step SP9 can occur when the QT

file includes a special effect defined by another

manufacturer and does not include an alternate track in
20 which a result of applying the special effect to a video
track is recorded. |
(2) Operatio£ of Embodiment
In the video disk apparatus 1, as described above, a
video signal DV] acquired via the imaging means is

25 compressed by the video encoder 11, and the resultant




video signal DVI acquired via the imaging nmeans is 25
conpressed by the video encoder 11, and the resultant .
70 conpressed video signal is input at a variable
rate to the file generator 15. Meanwhile, an audio
signal DAl acquired via a nicrophone or the like is
conpressed by the audi o encoder and the resultant

- conpressed audio signal is 5 Lgfut to the file

. generator 15. The file generat

converts the

video signal and the audio signal into a Qr file. The

Qr file is then recorded on the optical disk 2 via

t heompredwkhgisleocesgnal nis himmprtoddse perfidvkedahe ttivethe
file enerator 15, the 10 vjdeo data, and, the audio

daf 416 SRV et edernvhhee £ Gimavgioass@aloDAl acquired

sanpl es .and . et of un The vi deo da .
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recorded on the optical disk 2. | e sequenti al
5 pr oapssi g dHe fuiidegeddraiada @nd tmg aude ogé}aé@ﬂd} tike
above-descri bed manner, information necessary to play

backneacts sawplvedandseaedl aturthe sudéqusighlanchito a QT
stored as managenent information in the nenory 15A
Whéhl?eccﬁﬁﬁlﬂg bflenes rigagn g ndedt Re theroptefcatheisk 2
nmovi e t.om.i s conmp | eted, the data of the 20

‘mahaye % 9 8?ﬁﬁt?5ﬂ $3°the formof a movie atomis
t put f t
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managenent
of a set of samples and a set of chunks. The video data is

interleaved in units of chunks and output in the form of a
movie data atom. The output video data is recorded on the
optical disk 2. While sequentially processing the video
data and- the audio data in the above-described manner,
information necessary to play back each sample and each
chunk is acquired and stored as management information in
rthe memory 15A. When recording of the real data in the
form of the movie data atom is completed, the data of the
'management information in the form of a movie atom is
output f;om the memory 15A to the recording means. Thus,
the wvideo dé%a and the audio data are recorded as the QT
file on the optical disk 2. Meanwhile, management

information for managing the video data and the audic data,

which are real data in the form of the movie data atom in




information for managi ng the video data and the audio

data, 25 which are real data in the formof the novie
data atomin 71 the recorded QT file, is created in

the hierarchical form and a video track of

managenent information associated with the video data

and an audi o track of nmanagenent information
“associated with the audio data_are fornmed in a novie

atom 5 If a user issues a 5I5$béck command, the QT

file recorded on the optical disk 2 is played back

under the control of the system control m croconputer

19 B¢ FErPeded Qﬂ'hfa]tleirs ist pEeahed bi thee isweechiond i form,
readdfron1&he ng di sk 2, and the data of the

movi'e dat’a %?o‘iﬁ %aagﬁif‘?aﬁlyn%%@wélnfaﬁﬁ@cmted with
optdyca k mana
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data and audi o data, and the resultant decoded vid

S5dat a anTf audiserdakauaksea opl Peady edmnbaqyi €. Qli5flle
decoders 13A and 13B and the audi o decoder 14. Thus,
t h&egprrgedadn iideorddtraladdshudli s dedtayedbbachkedndsr ahe
result of taking a novie and recorded on the optica
di §RP5rgt ot p“rf%‘fyéd’sﬁﬁﬁ‘k copprel rfnlqrtoq%@(%@ar ¥9 28l foligpws.
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naiigg the management information described in the movie atom.
The data of the movie data atom is decoded intoAthe
original video data and audio data, and the resultant
decoded vidéo data and audio data are output from the video
15 decoders 13A and 13B and the audio decoder 14. Thus, the
original video data and audio data obtained as a result of

taking a movie and recorded on the optical disk 2 are

played back. Herein, it necessary, editing is performed on

the original video data and audio data on the video disk
20 apparatus 1.

If the user issues a command to edit the video data
recorded as Ehe QT file, the movie atom of the QT file to
be edited is read out and a video track is formed by making
a copy of a part, to be edited, of the track atom of video

25 in the movie atom. In this case, the video track also




a copy of a part, to be edited, of the track atom of

video 25 in the novie atom In this case, the video

track also - 72 serves as a source track. In this

vi deo track, an absolute path is described so as to

point to the real data of the corresponding video

data in the original QI file, and a QI file is

“created in the external reference formin which the 5
novi e data atom of the origiﬁa.zcr file is referred

to. Furthernore, in this QI file including the copied
video track, an effect track is forned in accordance

W SRrEAS| & potmragndraskOUTIpditnits spsksiof tedchky @rheabsolute
user. In this effect track, a null effect havin
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the source track. Wien a file according to the

sconventi @aed LJonf ArMihei Sridbndl yedinacks kkfésred to.
necessary to handle an original video track, a source
track, Bndhermefreecint tlaick.QN fidentinadtidinghere tdvpi@i video
file created in the above-described formis played
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track reference atom

track are set in accordance with a command issued by the
user. Furthermore, the copied video track is specified as
the source track.

When a file according to the conventional QT format is

15 played back, it is necessary to handle an original video

track, a source track, and an effect track. In contrast,
when the QT file created in the above-described form is
played kack by the video disk apparatus 1, it is possible
to play back the QT file only by handling the effect track
20 and the source track set. as serving as a source for the
effect. Thus, a reduction in the processing load needed to
play back tﬂe edited video data is achieved.
That is, in the effect track, the track reference atom
and the track input map atom are described so as to point

25 to the source track, and the sample description atom is




and the track input map atom are described so as to
point 25 to the source track, and the sanple
description atomis 73 described so as to identify
effect types of all effects including null effects.
Furthernore, in accordance with the setting described
in the sanple description atomin the effect track,
“paraneters of the respective effects are 5 assigned to
the movie data atom of the editéd~Qr file. In the case
in which the effect is a one-source effect, the

effect track ET is created such that one source track
ST desgrdivrtledot 83 amdidsrdddi efifeft ptogeessimglilseffects
specified as to null effects associated with the '
one$didadePrett AP Tt afUAENPYEOBS S el anPsudipacedvith

ith th 1e- ..ef t Fi g. 1 On th th .
v e MR RORESRM £ 36 cp gt e SR b 1 ene
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tracks ST1 an 2 are pointe xecuti on of
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with 15 the one-source effect and an active effect

associ atmdthe tduset Hea whwbes otlie ec Rfdacti s( Bi gneddurdd effect,
t he pl ayback operation, when the effect is a one-
solifgecéf et t1agly ED 7P cRhptedt fieck dfuencaeobovurdeoctrack
dat% .speclfiqgig% the source track is played back,
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active effect process, and the result Is
(Fig. 11). On the other hand, when the effect is a two-

- source effect, the effect track ET is created such that twé
soﬁrce tracks ST1 and ST2 are pointed to, and execution of
processing is specified as to null effects associated with

15 the one-source effect and an active effect associated with
the two-source effect (Fig. 12).
"In the playback operation, when the effect is a one-—

source effect (Fig. 27), while the sequence of video data

specified by the source track is played back, the played-

20 back video data is subjected to the null effect process and
the result is output. 1In the active effect period T, the
video data fgad in gccordance with the source track is
subjected to the active effect process, and the result is

output. Thus, it is possible to play back the edited video

25 data by handling only two tracks.




output. Thus, it is possible to play back the edited
video 25 data by handling only two tracks. 74 1In the
case of a two-source effect (Fig. 28), video data

speci fied by two source tracks are played back in the
order specified in the editing process, and one of

video data is output via the null effect process in
~periods other 5 than the active effect period T. In

the transition period T, the {%w video data are

subjected to the active effect process and the result

is output. Thus, in this case, the edited video data

can be butiyht depehahddi tptdmesd rddkst [(Righedli,deddeo

di sk _apparatus .1, when the effect track is 10 created

i n9Fh8 ng%?ﬂeﬁ]cFélsc?rlﬁ b¥a AEnkEe?, trariexaesipéayeildpark in the
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accordance with the identification flags, the nul
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paraneter of the real data set in the novie data
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-associated with the effect. This nmakes it possible to
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associated with the corresponding effect is created, and
identification flags associated with the null effect and
the active effect are set in the created extension field.
When the edited QT file produced in the above-described

15 manner is played back in accordance with the identification
flags, the null effect can be processed without having to
acquire the parameter of the real data set in the movie
data atom, and it is not needed to perform calculation
associated with the effecf. This makes it possible to omit

20 reading the parameter from the movie data atom and
performing p;ocessing assoclated with the parameter, and
thus it is.ﬁgssible‘to reduce the processing load needed in
playing back the edited QT file.

That is, in the video disk apparatus 1, in £he playback

2% operation, if the active effect is detected based on the




That is, in the video disk apparatus 1, in the

pl ayback 25 operation, if the active effect is
detected based on the 75 identification flag set in
the extension field, the real data of the novie data
is accessed to acquire the paraneter associated with
this active effect. The effect defined in the entry
is applied to the video data according to the 5

acqui red paraneter, and the 7ebult ant processed vi deo
data is output. On the other hand, in this playback
operation, when the null effect is detected based on
thédeﬂﬁéﬁ¥¢4ﬁkﬁﬂlﬁiﬁgfbag setthe ¢dtiensexneisedd, fikd dieal
acceSS|n to the real data of the novie data atomis
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atom the corresponding video data is processed, and

t hésrestputi s Coutpat otihen Isdmd,| am nhiseplagbadbheperation,
conventional playback technique. In the case in which

t BRI §he evyldcleddest ahs oigtgiatald beskdconspeeific to
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output without processing the video data.

in contrast, when a file in the conventional QT file
formation including no extension field is played back, the
effect type is detected, and the parameter is acquired from

15 the movie data atom, the corresponding video data is

processed, and the result is output in a similar manner to

~the conventional playback technique.

In the case in which the QT file includes an original
effect specific to the video disk apparatus 1, the effect
20 type filed in the entry of the effect is described to
indicate that the effect is of the user defined effect Lype,
and the owner ID and the effect ID are described in the
extension field to indicate the detailed effect type. Thus,

in the present embodiment, it is possible to implement

25 various effects developed by a manufacturer by using the QT




in the present enbodinent, it is possible to inplenent
25 various effects devel oped by a nmanufacturer by
using the Qr 76 - format. However, when the QT file

i ncludes an effect defined by another manufacturer
using an owner ID and an effect ID, it 1is inpossible
for the video di sk apparatus 1 to play back 5 the QT

“file. Conversely, the QI file edited using the video

di sk apparatus 1 cannot be pra}@d"back by anot her

vi deo di sk apparatus or a conputer. To avoid the above-
problem a user may issue a command to record the QI
filf®matthe formw th downward 10 conpatibility (Fig

29). In_response to the command, the video disk

appar at USV9re ¥PEE 5iHe Pt ekt dnclugrs agm pifect defined by

| aci i.al ffect ffect ifi
o TRe" Y TR e pp AP AP st U dUsPR 8P ehistt dPr it
efﬁ%cﬁmpogy{$ﬁ§ﬁﬁﬁr%het@gdgéeéhﬁggkﬁggaﬁtgefttocp%ﬁ¥ back

described in the 15 effect trac I'S perforne

5t hehdapa played dwackrbeoy) the goWiae bHAEK] STsi@N0he

the resultant processed video data is recorded in an

al védpat @itk agppaAfi2usThesenadt erenatieyetir agks ¥ larestther

AT2 and the effect track ET are set so as to belong

t o VEHBO sk Anrerahte §F oupsomhiel.ags are set so as

20 to indicat. tﬂe status of the alternate tracks AT1

and ATZC GG EnENEFTRTEe RO ST, 3t Weehridt i4SpUes as gpmmand

i nggh a l,hdicate t riority of
thNEUSE gjghég ?%gg1£8 the f:rm w1?§p§ovgw%%

t hese tracks, presentati on SO as

1Ot0cbﬁ§£€fﬁfiﬂﬂ}aRF§B?_29). In response to the command, the
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video disk apparatus 1 creatés an alternate track ATl by
feplacing a special new effect or an effect specific to the
video disk apparatus 1 with a similar existing effect.
Furthermore, the user defined effect described in the
effect track ET is performed on the data played back from
the source track ST, and the resultant processed video data
is recorded in.an alternate track AT2. These alternate
tracks ATl and AT2 and the effect track ET are set so as to
belong to the same alternate group, the flags are set so as
to indicate the status of the alternate tracks AT1 and AT2
and the effeqt track ET, the priority is set in the user

- data atom to indicate the priority of these tracks, and the
presentation type is set so as to indicate that the

alternate track AT2 is a track in which real data of video

data is recorded in a similar manner to the source track ST,




alternate track AT2 is a track in which real data of
video 25 data is recorded in a simlar manner to the
source track ST, 77 but the alternate track AT2
provi des the video data subjected to the effect
process when it is used instead of the effect track
ET. Thus, the video di sk apparatus 1 creates the
“alternate tracks ATl and AT2 in the above 5 descri bed
manner and records the resulfdﬁ%'hondestructively
edited data on the optical disk 2. Thus, the video
di sk apparatus 1 is capable of editing given video
datdti fha pbiriestheudrpes ABANETOwin st ¢bor didgo ddie
resultant edited data on the optical disk 2, in the 10
f oPHPE ARG A TV Swicdd oGhr PSS DT "higpai st 48 wBeedyitahmad of

hayving different processing cagpabilities to play back.
Fo?éhgx%\?rkp?%ﬁ'tvﬁ}agr]fpg%@ ﬂ‘?%’t S 5ey 845har p‘?]}s/a%’tls 1
fi i h i de i sk arat us
| ChpseesoniodjesungchepReesant WiAcRrdl Ik pREAIALS,
51 eadsanthdd neeessead @é@é&&g'Hhé‘%e%ﬁ§t§£€e&én&ééﬁ%ﬁﬁgively

ET, and the resultant edited video data is presente

t oedits@rdat@n onhehet hptibandjiashen a QT file produced
using the present video disk apparatus 1 is played.

back  uditwgratheonpieerdisk appacttestl traclerEble of editing
specifiedwgy the flag and 20 the alternate group is

pr SLESR ab1 € Dyt Re iR oA RIS NS L LYE dBRNRRE 2nsheEicPiradng

D SR CBeTTody G BRI L i e
10 I esibd aatedilhedsVi 880 Hatadys Jpr QESEQJI::?QJ:; G2 Hitlns
having different processing capabilities to play back.
For example, whén a QT file to be played back is a file
recorded using the present video disk apparatus 1, the
7 video data specified by the source track ST is read and
15 processed according to the effect track ET, and the
resultant edited video data is presented to a user.
On the other hand, when a QT file produced using the

bresent video disk apparatus 1 is played back usingra

computer, if an effect track ET specified by the flag and

20 the alternate group is processable by the computer; the
video data specified by the source track ST is read and
processed in’accordqnce with the effect track ET, and the
resultant edited video data is presented to a user.
However, when the effect track ET is not processéble by the

25 computer, the edited result of the QT file is played back




!

However, when the effect track ET is not processable

by the 25 conputer, the edited result of the QI file

is played back 78 wusing either the alternate track

AT1 or AT2 and presented to the user. Note that the

Qr file does not include information indicating which
one of a plurality of alternate tracks should be
‘selected by a QT file player_57'nstalled on the
conputer. Thus, the determ nation as to which one of
the plurality of alternate tracks is selected depends
on the setting of the QT file player installed on the -
coRifgr eirbapvere ﬁ%?%ﬂﬂ&éﬁlEéac&h@ﬁlﬂﬁéPﬂgnﬁaﬂePr¢%ﬁnted
not. c%Bable of oces i ng %he effect track ET which
shol §"T0"B&" us EOfipBt et 14% WgFaprE dpciude

PraGasshagibh, 1ﬂaaleasc ROSRLBhCAO dPYL 305, Lhe PToE! | €

p ayer 1 nsta conpu 0 a nevver ver Sl on

cam@b@ngeepf@&@@@lmlﬁ@caeagelséééétbﬁ Agk. s1MESp1dder
beconmes possible to play back the QI file using ?

sef fieetal L.adkofk Tt v tdragputesi. ngThie, 1iﬁlea|de6tbl?_rﬁttiﬁat£@1§3k§s to
When the QT file produced by the video di sk apparatus
1 vwhichl ayedebadie wivrglahpt héraliclomtdi skragppaiatsslected
or when an optical disk recorded using another video

di SRPSPPar &t u%he |~°set;3‘11§;9eaf bEBR ¥Sifig e wéayrﬁésamft%h%b on

d 1, 20 th ffect t
pL%@eggg%?aquTma%f eveféaagfﬁfﬁéﬁaﬁf ra%ﬁpcgh?rﬁﬁﬁPQ?ﬁr is
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effect track ET, "an e resu I's presented
l0USBE. used if the computer is capable of processing it, it is

possible to upgrade the QT file player installed on the
computer to a newer version capable of.processing such an
effect track. Thus, it becomes possible to play back the
QT file using the effect track ET without using the

15 alternate tracks.

When the QT file produced by the video disk apparatus 1
is played back using another wvideo disk apparatus; or when
an optical disk recorded using another video disk apparatus
is played back using the present video disk apparatus 1, if

20 the effect track ET is processable,.the data read from the
‘source track ST is subjected to the effect process
according ta the effect track ET, and the result is

presented to a user.

However, when the effect track includes an effect that

25 is difficult to process, the video disk apparatus 1 selects




However, when the effect track includes an effect that

25 is difficult to process, the video disk apparatus 1
selects 79 an alternate track ATl specified in the
priority field as having next highest priority,

processes the data read from the source track ST in
accordance with the alternate track ATl instead of
"the effect track ET, and presents the result 5 to a

user. In this case, the user cln enjoy the resultant

vi deo subjected to the effect process perfornmed by the

pl ayback apparatus, although the effect is not
peffe@ttgrnafrai rack ¥d ebtetfi¢dtiondded privhéty field as
producer of the, file.. When even the alternate track
ATTVERE) PRXEUHIRSST PELpEdEBs TRt Hiasethat datpaedad from
AT i r priqdty is_ selected. Becaus in this

al t% g\réﬁngggk(?%\g%ﬂg)%gf vi'd85°aaT A C D& eag?iéef%‘%ttﬁ ttrack
of papph Ml e t t LI ondj n

Co e aearat P S g rhEe, SEar Y AL PEASEREROHR Toue
5data equb¥al entn tthikheakesuthe Al neG kY545 appl Ydd tant
the effect track to the real data corresponding to

t hgidearsebigcinkd $T ither efbeaedyrddesss ppassichbe Hwrehan
even playback apparatus incapable of processing any

ef PeRYPRSX pRarafyck ehehorulithe efifest dewnabrmperfectly

LI ERE UV LT NG
o Pl 2y Sank Che Ot T et WrBORAT ok AbpArATIS Fo
10 ?Lgﬁz?ﬁég,?%ﬁ%ﬁ%r%tﬁw%& tHABCK iR 2ofREML LN, £h ¢
selected. Because, in this alternate track ATZ2, video data
obtained as a result of applying the effect to the real
data corresponding to the source track ST is recorded, that
is, video data equivalent to the result obtained by

15 applying the effect track to the real data corresponding to

.the source track ST is recorded, it is possible for an even

playback apparatus incapable of processing any effect to
play back the QT file. Thus, downward compatibility is

perfectly achieved.

20 In addition to such the alternate track that allows the
even playback apparatus incapable of processing any effect
to play bacg'the QT ,file, the video disk apparatus 1 also
produces an alternate track in a form in which the effect
type is replaced by another effect type, and sefé the

25 priority to each of the plurality of alternate tracks. -




type is replaced by another effect type, and sets the
25 priority to each of the plurality of alternate
tracks. 80 This nakes it possible to provide, to a
user, a result of the effect according to the
alternate track in which the effect type is changed
to another effect type in preference to the alternate
“track that causes a reduction in picture 5 quality to
occur when an extra encodingTd%%daing process is
performed. In the present enbodinent, priorities for
the effect track and alternate tracks are determ ned
i n TRé€orakneelt iassibdguitpedrpybdessicng power , aanesult of
th% the_second 10 alternate track in which the result
Bengr

obf BT pt oK tot RS vi HeRr Rttt taeesr dnnghieh the
th c ck i.s recorded i assigned t he | owest ‘
pr%gr%lgtgie? £%%§{§t%h§ngﬁge?ﬁa?%°%ea%keé%ﬁ\%i hgPERLD (g erence
of rdeghadai i 4t RIGLY engtallfyedue 185 in pi
repetition of the process %nc u&%ﬁg%}ﬁ%%3§%28351n picture

5 conpaessy Ofo adeb e GORRI 86 SEQHrd Serdss iHROAcLB8i hOWSIcess is
priority thereby mnimze the probability that '
degealflarieth. in picture quality occurs. (3) Advantages
of Enbodi nent According to the present enbodi ment of
t he i n/éhttihénpregenhseeatimepdd aisdvsitaes | astthgneffect

a!%ern te &r ck includin vi deo data equivalent to
Vi 58 Aat oag‘ttﬁrﬁlsa_ebfzrﬁglﬁ GHifi P ETPPEEes? AEHIHNTE
OB AR B8R Bl 2L S RSB
10 alternate track in which the result obtained by processing
the video data according to the effect track is recorded is
assigned the lowest priority. Thus, the alternate track
having the risk of degradation in picture quality due to
the repetition of the process including the data
15 compression and decompression is assigned the lowest
priority thereby minimize the probability that degradation
in picture quality occurs.
(3} Advantages of Embodiment
According to the present embodiment of the invention,
20 as described above, at least an alternate track including
video data equivalent to video data obtained by performing
a process ac;ordingito an effect track is formed, and the
processing priority level for the alternate track is

defined thereby making it possible to provide td a user the

25 result of the effect process using the alternate track




defined thereby nmaking it possible to provide to a
user the 25 result of the effect process using the
alternate track 81 including the video data even when
an apparatus used to play back the video data does
not have the capability of processing the effect.
Thus, it is possible to provide to a user the result
~of the effect process regardle of a5 difference in
processi ng capability anong 5pgirétus. By providing an
alternate track including an effect which is an
alternative of the effect described in the effect
t r ddeluddngdihe i vilao date aveer rhee 2k awldnatugdiiagd to
the vid o§gata, it becones possible for an apparatus

or PA2¥0PEGSt BT NEATRy e €9FabPPTthR Y thiocepabhgi et
2| ERARALLYRg AL Rotedc DY aNLED 10 OIS o B8V RE P ae to

["i'cat1 on alternative e ev

datauswhi ehei Seitheyr itRe BiebUre Avaldd %éb!%?ﬂlltegg of a

result given based on the alternate track i ncluding
5t helififdeendat tn div By sdagcehphBglihe PRy abpachrbbe
alternate track in the block of the user data of the
Qr fil eBy inrddcidmasanpasseblate o makviidelutibng emuldf ffct
application of the effect to users regardless of a
di FRéFBNER 71 PYGEEsEing cEaphdi ¢t isctafmrgrappdr b uthe
used. 2 n_ the pl ayback operation, a processabl e, .
aIFgFﬁﬁge{r??%ﬁﬂeq fdgégéePeEObEE%da%ﬁ? epFrafkt{pcluding
I eygl., i Ke J ' e usi ng .t h L ed
- alter ngt e ?g%%' %Cug,gcglllﬂtégiIgog%gégllebﬁégrggkpggglgﬁagaﬁ%eor a
101 esyktenf napild aald eapabiibey of processing the alternative

effect to provide to users the result of application of the
alternative effect to the video data, which is higher in
picture quality than the result given based on the
alternate track including the video data.

15 - By describing the priority of the alternate track in
the block of the user data of the QT file, it becomes

possible to provide the result of application of the effect

to users regardless of a difference in processing

capability among apparatus used.

20 - In the playback operation, a processable alternate
track is detgcted based on the priority level, the QT file
is played béﬁk using the detected alternate track. Thus,
it is possible to provide the result of application of the
effect tb users regardless of a difference in pfocessing

25 capability among apparatus used.




effect to users regardless of a difference in
processing 25 capability anong apparatus used. 82 -
(4) Enbodinment 2 Fig. 31 is a diagram conparative to
Fig. 29 and showwng an alternate track created by an
vi deo di sk apparatus according to an second

~enbodi nent of the present invention. 5 1n this
~enbodi ment, a track produced as _a result of applying

an effect to video data accofd@ﬁg‘to an effect track
ET is recorded as an alternate track AT. In this

.alternate track AT, real data of video data is

r ecotlddnbodamgnin2t he period in which the effect
described in_the 10 effect track ET can cause a change
to occufifn thet%id&da9daracorp? e torte, Fitg -t AP sand showing

' ,.d f video. dat i S, ded |
ookl S RORAT S aRr A 1 G DY PRl ST S aRPRFatint
10 QHQRRBSG 05 116 LUNE M RBR e AT 4{% 'pre-g!%Hﬁ’ iligention.

the present enbodinent, it is possible to achieve

sdovimnvathd sc efipadiméndt t ¥ USiaR® prbessedid£ Sire@utiBapsi s

needed in the first enbodi ment. Accordingly, the flag
i s gl vinglahoeffddt dfo thelesodrte atc@mokinSTtot ha effect
effect track ET, and the alternate track AT, and on
t hdTeCke bt L abkCEHES asepint glberonte tiratkeAZ0 In this
alternate u The prigrit is_set such that higher

or FEESEE BTYh A CREL0RAER hev MRt CBter deKTeTOrded
h f £, ' = . th I te t AT. T
| nora§t 1fCkne "AEK AT 1 BURL ch e  LEFAA BLRTSATsn e

| ayer “i s hat eve sassirgne

10t he roeder t+h€k ET can cause a change to occur in the video
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data. Furthermore, in this period, real data of video data
is recorded only for mosaic (MOSA) which is highly likely
to be difficult to process for the conventional QT player.
Thus, in the present embodiment, it is possible to achieve
downward compatibility using a less file size than is
needed in the first embodiment.

Accordingly, the flag is set to 1 for all of the source
track ST, the effect track ET, and the alternate track AT,
and only the effect track ET is set to belong to the
aiternate group. The priority.is set such that higher
priority is given in the order the source track ST, the
effect trac£ ET, angd the alternate track AT. The layer is
set such that a higher level is assigned in the order the
alternate track AT, the effect track ET, and thé source

track ST.




alternate track AT, the effect track ET, and the
source 25 track ST. 83 Wen a QI file in which tracks
are recorded in the above-described manner is played
back, the effect track or the alternate track is
processed in accordance with the setting of the flag.
In this playback operation, when it 5 is difficult to
“process the effect track, the gsult of applying the
effect is provided to a user bé using the alternate
track. That is, for the QI file recorded using the
present video di sk apparatus, as represented by a :
r ef er enfeyis] filg PRIVhide &4afds @aﬁarﬁeaudédcnntﬂh§
source track é%eés rocessed_in accordance with t

ef FEOY S PEERT n@ﬁelsreéﬁY? ﬂ%“ﬂ%e§§ﬁt@§fﬁ6tatraCk or

. | t
oo Ce ek vt i, 3P pe8eSf el kA anfiaprs Wit the
‘al tRiRAhE &F ke Afagld -fheEﬁfLQrﬁlaﬁ%{cke)é@g@a@loWjewnhérji it

is difficult for the present video di sk apparatus t
S5prdecesisfrhennbsai Grefkest thet bereaunGady, aeKeSiFes&b@ of
effect track ET, and the alternate track AT are al

pr éeesgiug core wifent] ys psownideduid a aserr bpr esimg ecthe
by reference synbol PB2, the playback process 20 is
peFﬂB?ﬁ%ﬂt?Hnéﬁﬁbrdance with the effect track

i mredi bef process and, the result

of theaf roé@és gg%dﬁﬁ ﬁ&}%(feFﬁ§ 8fif B2tnq rHts present
g;g§?g?a§3§gfﬁggﬁ%%ﬁs,lQsttébfgégﬁﬂédp%rlgdrep g%ggesymbol
10 PBl, the video data read from the source track ST is

processed in accordance with the effect track ET, and the

result is presented to a user.

Note that the flag is set to 1 for all the source track

ST, the effect track ET, and the alternate track AT.

15  Therefore, for example, when it is difficult for the

present video disk apparatus to process the mosaic effect,
the source track ST, the effect track ET, and the alternate
track AT are all processed concurrently. As a result, as

represented by reference symbol PB2, the playback process

- 20 is performed in accordance with the effect track

immediately before the mosaic process and the result of the
processing according to the effect track is presented to a
user. In the mosaic period, because a smaller layer value

is assigned to the alternate track than the 1aye¥ value

25 assigned to the effect track, the result of playback




Is assigned to the alternate track than the | ayer

val ue 25 assigned to the effect track, the result of

pl ayback 84 according to the alternate track is
presented to the user. After this period, there is no
vi deo data corresponding to the alternate track AT,
and thus the result of the process according to the

~original effect track is presented to the 5 user. On

t he ot her hand, when the QT Fite s processed by a
conmputer, the conputer cannot interpret the priority

set in the priority field, and thus the playback
opécgrrghng sto gdref grifrednehkbytrackhccordaseatardt hot blee user.
setting of the flag 10 and the alternate group. As a
reddifel Hhes Reiad-ofthepe 1R s8dgse drbAnEaT Fasponding to

i ml d i bed ith t
oy iber BN B8RSR, DER PEE ¥ rdshihEE CESe Siqoess
t he .apPAL AL U Qhd %%ia,Xﬁg@g%?f@& tq. @@x@agkesw%@to the

file does not have the cap Ity oﬁ'proce si ng

sef ueeks, it is inpossible to present the result of the
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ef fect process to the user. In the present enbodi nent,
becauser g¢dle daharohawildedrerdathe 03 &As3é ghedordasstcal ay a
period in which the video data is changed according _
t 0CPRBUREX ectha CaElUtsE nERRROR Ol @ FIrEsgEbet Pridiokyy set in
ob%ﬁined.inw}he_first egbodinent can be _achieved .
usichg RIS ifie 16 2 80 BYyUENGiRmeNPask, oppgatBon jis
a Bé?@éﬁﬁ%&"o‘m@‘f @L‘ﬁ' \égcggdgﬁge v\rzigchart]:%esgg\é\q':ggg of the flag
- and the alternate group. As a result, the result of the
process performed in a similar manner as described above
with reference to symbol PB2 is presented to the user. In
this case, if the apparatus or the system used to playback
the QT file does not have the capability of processing
effects, it is impossible to present the result of the
effect process to the user.

In the present embodiment, because real data of video
data is assigned only to a period in which the video data
is changed according to the effect track, similar
advantages to those cbtained in the first embodiment can be
achieved using a less file size.

»

(5) Embodiment 3
Fig. 32 is a diagram comparative to Fig. 29 and showing
an alternate track created by an video disk appératus

according to an third embodiment of the present invention.




an alternate track created by an vi deo di sk apparatus
25 according to an third enbodi nent of the present
invention. 85 - j In this enbodinent, a track of
vi deo data obtained as a result of applying an effect
described in an effect track ET on video data of an

- original source track ST1 is forned as a second

~source -track ST2, and a second effect track 5
i ndicating an effect to be abﬁy?éd to this source
track is forned as an alternate track. For exanple,
in_the present enbodi nent, when there is an effect
t r &Bkthhe | ehatienvosai Eremosy) widesctdata pbteined as a
eff ect qgg agésLor tint effect to be sequentially
appPPRit 19 (PRHYIEG 88t 8EFeSld IRITridery ifoaphef ¥e¢tstrack
sodhnce t T1, first.alternate track AT1_.js. :
fobietn i At ke g ab" ShedulEl ok BFreli ot tip forme

bl 4 gff&cdng RYLREr APLEK 82 SUHLE LeaekaSIZ2elsSt track
formed so as to include video data obtalned as a

5 r esndicafimppny iefFetherabioy easaiGuenee @hidSselif@ctisrack is
i ncludi ng the nosaic (MOSA) effect, the null effect,
anfiormed gl @n wilterekfectrackt he origi nal video data.

In the null effect period, no video data is assigned
to t he Fo¥ogregrirackt St Preisenal pergdimemigycthieon there is

B S5 b SR TR
CIishiop asee3 Loyl o UATOR B pHLoeR AR Chossec
10 ef {&CH JPCRES, raBd LEEH EANPRD @n8CFYEBECsOlirce track sTI,
. a first alternate track ATl is formed by replacing the
mosaic (MOSA) effect with a blur effect. Furthermore, a

source track STZ2 is formed so as to include video data

obtained as a result of applying the above sequence of

15 effects including the mosaic (MOSA) effect, the null effect,

and the color tint effect to the original video data. In
the null effect period, no video data is assigned to the
source track STZ2. This allows a reduction in the file size
of the QT file.

- 20 An second alternate track AT2 is then formed which
first causes a null effect process to be performed on the
video data o} the squrce track ST2 subjected to the mosaic
(MOSA4} gffect process, and then causes a sequence of

effects including a null effect and a color tintheffect to

25 be performed on video data read according to the original




effects including a null effect and a color tint

effect to 25 be perforned on video data read accordi ng
to the original 86 source track ST1. Furthernore, a
third alternate track AT3 is fornmed which first
causes a null effect process to. be perforned on the
video data of the source track ST2 subjected to the
"nosai ¢ (MOSA) effect process, ghen causes 5 a nul

ef fect process to be perforned Bn the video data of
the original source track ST1, and finally causes a
null effect process to be perforned on the video data
of schEcesburee ¥thck FSFXheyhpeet ed thinrhealdsiroptei hrack AT3
process. The flag is set to a value of 1 for the first

ands 6TERE oD e F&HE?SSM“% FrdndreRgss to. be

eff track ET. and, to a, val e 0 for the ot
tr gc%tfornﬂﬁé a?t%l}enaﬁlédeogrdgﬁp |§ se? ?o raceva ué:%otr%@%

forsubhecetfieesd ﬁﬂé“ﬂ%ggzca$ﬁosgﬂeefféé% S dsT dihen causes

alternate tracks ATl to [ayer " is set to a
sdefaulll 1vatr Becofpibdeds theber bgk nadms&@ WL ankd vitidékdata of
ST1l, a value of -1 for the effect track ET and the

fiktde toi¢ghiald sdumrendtreckr 8€ks AT finaAlY seuskata null
these tracks are displayed in a |layer upper the |ayer

of SERECt SBERPERST g PeSPErfanBed ¥l e ofidpof gptenefl Ythe

d k ST2 sq that this track i
o SPIAgRALTAR Ty GPoRERO2bo L i THE dyet: BFOFRES-

orig ”afhesﬁjf%ﬁlﬂsr agk o1, J. eDr'forl tf¥> | %MS' £i ALE S

such that ghest “priori I“evel 75 assi gned to
10t h@ebbh8t sSQHEL & HdAGK sﬁlananﬁré Ngh PRy Ietfxﬁelc%vgkack ET,

decreases in the order the first

and to a value of 0 for the other tracks. The alternate
group is set to a value of 1 for the effect track ET and
the first to third alternate tracks AT] to AT3., The layer
is set to a default value of 0 for the original source

15 track ST1, a value ¢f -1 for the effect track ET and the
first to third alternate tracks ATl to AT3 so that these
tracks are displayed in a layer upper the layer of the
source track S8T1, énd a value of 1 for the second éource

track ST2 so that this track is displayed in a layer lower

20 than the layer'of the original source track ST1.

The priority levels are set such that the highest
priority leéel is agsigned to the firét source track STl
and the priority level decreases in the order the first
source track ST1l, the second source track S8T2, Ehe effect

25 track ET, the first alternate track AT1, the second




source track ST1, the second source track ST2, the
effect 25 track ET, the first alternate track All, the
second - 87 alternate track AT2, and the third
alternate track AT3. That is, the processing priority
|l evels for the effect track ET and the first to third
alternate tracks AT1 to AT3 are set in the order in
“which the required processing Fﬁmer 5 decreases from
the highest to the lowest. On the other hand, the
sanme displaying priority is assigned to the effect
track ET and the first to third alternate tracks ATl

t o Ateropke praghiic prodesbechhibd wkrdmrated tirach AT3.
simlar th manner to the process shown in Fig. 30.
That i s P3h T5r &g’@s?éﬁf:‘ésﬁ PRI deVaLEeFrat e effect

tr hS mele t equepntially, checking the t ks
inqﬁﬁgkoggeésgfé%%égxﬁioggsg%ﬁﬁdp%%%ﬁ%Q%%e %ﬁ&cgﬁegﬁf to AT3
souhee skkagk Sl T2 nl §nilKO S&Q%

W th the detect%é9%$§éégsggfgﬁt€§%k. lgﬁ§%ﬁ§?5%ggﬁfﬁ?mpower
5QT deiclreasesof thadl disd hg ghBet Vtdephdli BdvesaRPaLAL UBe other
according to the present enbodinent, the result of

pl &pbdekthe sdme fdisptlaydngcericactky IE iasspgoedssedihe
accaording to the effect track ET, and the result is

pr ESEREEJLTRCY Rikénd Bhet herat Her thmg alfennahe sticks AT
file ﬁgﬁis pl ayed back using a video di sk appar at us

inggpa & of processing the nosaic effect although

capabl expf pr. i her eff the resul.
of playbacﬁﬁg c%?giggo%%gfﬁgﬁl?FrgFrggéﬁ%% 't ek 8rrer
101 SmRhAELSEL A 1AL GHodeRY ERohReid I¥i}f. 30. That is, an

processable effect track or alternative track is detected

by sequentially checking the tracks in the order of the

processing priority, and the source track ST1 or ST2 is

processed in accordance with the detected processable track.
15 Thus, when the QT file recorded using the video disk

apparatus according to the present embodiment, the result

of playback of the first source track ST is processed

according to the effect track ET, and the result is

presented to a user. On the other hand, when this QT file

20 is played back using a video disk apparatus incapable of

processing the mosaic effect although capable of procesSing
the other effects, the result of playback according to the
first source track ST1 is processed according to the first
alternate tréck-ATl, and the result is presented to the

25 user. 1In these cases, although video data of the second




alternate track AT1l, and the result is presented to

the 25 user. In these cases, although video data of

the second 88 source track ST2 is played back, the
result of the playback is not presented to the user
because of the setting in terns of the layer. In the
~case in which the video disk apparatus used is 5 also

i ncapabl e of processing the qur effect set in the

first alternate track AT1, thRe®8econd alternate track

AT2 is selected. In this case, the video data of the
second source track ST2 subjected to the nosaic

pr otRsEcy & rhcks T2 subjrdatved beckhethel teeflftecoff the playback
process, thereafter the video 10 data of the first ‘
sou’r%é‘ottr QEESSI?&@%*C%LP&%&@@& bPecehee efedieneetsing in
effe ﬁ tpe null effect and the color tint
ef f ect, and St is presented to the user. Wen

the videg gﬁékcmq&law?chstw%f@e% ik BEBEESA I Docd 1
even the color tint effect process set d

sal tarseatiackbablacks AldcesRenhihd @iﬁ:.ererﬁte%tt gaek ATehe
is selected. In this case, the video data of

sedodtsedteenstack a2 ATS bt ket sekdrad tdl&eﬁfﬁsa{aCtrack AT2
process is first subjected to the null effect
pr dces€leched eaf irerthtife capdeot Bat widdo tdagaf pEsthe second

source track STlé ét%bjected to the null effect
pr§€é1§§e 52GRdP 9 PPPFCtRe §P delr duasaist PrREeSRCBRGELTSt

SOUERLER o S SRR R Do BTLON | LR BEEF A e

.10|Sdﬁ&§56ﬁt@ﬁetﬁhﬁggasoﬁ§@5-track ST1 is subjected to the
sequence of effects including the null effect and the color
tlnt effect, and the result is presented to the user. When
the video disk apparatus is incapable of processing even
the color tint effect process set in the second alternate

15 track AT2, the third alternate track AT3 is selected. In
this case, the video data of the second source track ST2
-subjected to the mosaic process is first subjected to the
null effect process, thereafter the video data of the first
source track STl is subjected to the null effect process,

20 and finally the video data of the second source track
subjected to the color tint process is subjected to the
-null effect'process‘ and the result is presented to the
user..

On the other hand, when the QT file is playéd back

25  using a QT player running on a computer, if the QT player




On the other hand, when the QI file is played back 25
using a QT player running on a conputer, if the QI

pl ayer 89 is incapable of processing the nosaic
effect, one of the first to third alternate tracks
ATl to AT3 is selected, and the result of the process
~according o the selected alternate track is presented
to a user. In this case, it 5 is possible to upgrade
the QI player to a version cépgglé of handling the
nosai c effect. In the present enbodi nent, as descri bed
above, an extra source track is fornmed which includes
vi deb 1#&PR2BbE af hatroces singeshetnefaigeeffdentngoan of the
efﬁgct pr.oc inal 10 video data according to

an_éﬁf%c?ot iiﬁénéﬁﬁgr L&l tEPRkE ATY e RTPs ifopabected, and
g s RSO, | BLECPRA, O 0[5

be applie e extra source

achileingradvaitiages pselbhabat 0ot chipgvef; Ln -
previoSs enbodinentsp&15 (g§dd?%€$q%ﬁ%ﬁdiEgnﬁgl%rf%ﬂﬁ'lt

SentiedippBaisléest nigheddabens, obyp waye0ftce¥agpl8ion tdhabie
- present invention is applied to specific effects such
as otheapdsing t@fef ecisaandefhechbl ur effect. The effects
are not limted to those, but the present invention
may- al st gdie Pgegppti erbedingiter asf fesesibed attpye, an extra
emyodi ment s_ descri_bed gboyve, h%ugﬂ%%Of exanpl e, the

prgggﬁFeinﬁ%ﬁliaﬁwa§m§ pied ¢ eFe 3P ki Ahfaised
degisoned. L0 @OLALRLAN: RGCkn B AL LEocdhE ¥i dsa Ais]
10 video data according to an effect tréck, and an alternate
track is formed which includes management information of an
effect to be applied té the extra source track thereby
achieving advantages similar to those achieved in the
previous embodiments.
15 {6} Other Embodiments

In the embodiments described above, by way of example,
the present invention is applied to specific effects - such
as the mosaic effect and the blur effect. The effects are
not limited to thdse, but the present invention may also be
20 applied to other effects.

In the embodiments described above, by way of example,
‘the present Enventiqn is applied to a video disk apparatus
designed to record/play back a QT file. The video disk

apparatus is not limited to that of such a type,_but the

25 present invention may be applied to a wide variety of




apparatus is not limted to that of such a type, but
the 25 present invention may be applied to a w de
variety of 90 recording/playback apparatus designed
to record/play back files in other formats such as

| SOBase Media file format (MPEGA-partl2) based on the
Qr format, Mdtion JPE&R000 (M2) file format, AVC

" (Advanced Video Coding (MPEG4 5 partl Q) file format,

etc. In the enbodi nents descfib2d above, by way of
exanple, a QI file is recorded on an optical disk by
using a video disk apparatus according to the present

i N¥eRPF8ANI fliovisack apberpbverddsigrmeditenresondtplay back
i j;ed to the optical disk. 10 The present invention
ey IAPS ol e MR ISMPSSoPHER 1B JEIIARS Nedia Subh famat

o P PR A s o Ph e, afpirmety  boh R oS00

to a 15

| inVﬁﬂéLoﬁiiéifﬂ%ﬁét?dAV@_%A&%éﬁ%k ?% e%pEéEﬁﬁgz(Mpﬁg¥fa

that the present invention may a

€ app

5Wi gervan) etsiief rappatat yscsuch as a portabl e tel ephone
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or a PDA (Personal Digital Assistants) device capable

of takilrgthe pobpéimenserdescridpabbbooé, regarai RF example,
video data received via a wireless/wred

cofmBhi £kts df exsrrded onarpwpticedr diigl bppesatas video

capabl e. of recording video data, a 20 personal
coﬁbﬁ%e?pQ%ﬁﬁﬂﬂﬁa%ﬁé%égFPﬂnﬁoatU?d@EP%Eﬁ%i#WWQ?tlon- However,

oo e syl s LGRS, B on i g
Usﬁgevﬁﬁﬂbé%tVﬁﬁ$@ng§B§ may also be applied to other
recording media such as a magnetic disk, a memory cord, etc.
In the embodiments described above; by way of example,
the present invention is applied to a video disk apparatus.
Note that the present invention may also be applied to a
wide variety of apparatus such as a portable telephone or a
PDA (Personal Digital Assistants) device capable of taking
.a movie, a server capable of recording video data received
© via a wireless/wired communication channel, various
recoxding apparatus capable of recording video data, a
personal computer capable of editing a video data file
obtained as a result of taking a movie, etc.
Industrial Abplicability
The present invention can be used when a video data
file in the QT format obtained as a result of téking a

movie is edited or the edited QT file is played back.




file in the QI format obtained as a result of taking a
25 novie is edited or the edited QT file is played
back. 91 - CLAIMS 1. Afile recording apparatus for
editing video data in accordance with a comrand i nput
by a user and recording the resultant edited video
data in the formof a file, 5 the file including a

bl ock of real data managenent information which is

organi zed in a hierarchical 5tPlcture and which

includes at least a source track in which managenent
informati on associated with the video data is

descri bed and an effect 10 t £&8kM$En whi ch nmanagenent
information associated with an effect to be applied

to the Vided st GeSOHEdRT | BRRRI3HME LB 6kt dharekdec data
dat.a i_ncludi ng at. l.east real .data ssociated with the_,
ef £ glctactc ch?(?g? hE T 1% crogg‘SPai h‘@P‘é*ba?# gt IS SFofRfingeceTiing
el oeky ofand SdBNR0GTRAL LALOT IRUON el Lagt cBY,

alternate track 1ncluding vi ata equi val ent

5vi deo detie PbtaiiredubByngerformng a process according
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to the effect track, and information indicating the
processi ng prbdpckyof 20edevieltaasanggedlei® i@ rmation which
alternate track of the video data wth respect to the

pr 6€eSEPAYL R4 ot t3y higwakrchisd hretruad uranenbderhiclackncludes

2. Ih? file recordin% aﬁparatus according to Caim1l,
a east a source track 1n which management information

associated with the video data is described and an effect
track in which management information associated with an
effect to be applied to.the video data is described, and

a block of real data including at least real daté
associated with the effect track,

the file recording apparatus forming, in the block of

management information, at least

an alfernate track including video data equivalent
to video data obtained by performing a process according to
the effect track, and

information indicating the piocessing priority
‘level assigned to the alternate track of the video data
with respect to the processing priority level assigned to

»

another track. .
2. The file recording apparatus according to Claim 1,
wherein an alternate track for an alternative uée of the

effect track is formed in the block of management




wherein an alternate track for an alternative use of
the 25 effect track is formed in the bl ock of
managenent 92 information, the alternate track
including an effect which is an alternative to the
effect described in the effect track. 3. The file
.recordi ng apparatus according to Caim2, 5 wherein
"the information indicating the priority level is
described in a block of user "ddfa"of the alternate
track including the video data and also in a bl ock of
user data of the alternate track for alternative use
of ¥HemRritden, thackltammate thecki Lectedorgliarg effect which
apparat us .according to Claim3, wherein in the block
of %%@%?&Feaaﬁa,lv%r%etrft%/ StEE6EnaeFehibed siotitheegffect
‘Mtgk%ﬁ@ corresponding track is described. 5. The file
recordi ng apparatus according to any one of clains 1

to 4, whereppet I ;e t ' j ! .
vi deo dat a%@effﬁlﬁﬁﬁgﬁgﬁgtﬁﬁa‘%{%{% ﬂ%a;égkg%d%ﬁg J\C/cl} eloalm 2

5t hathere ias shgnedromhatiidh anPeehedny NN Gh A 16RaNE8e1 is
‘occurs in the video data when the effect track is
appglsised ibedt he a\ibdetk ddt ase6. ddhe 6f | the edardhage track
apparatus according to any one 20 of clainms 1 to 5,
wheéilHo9tRe &he eYJng‘-iCé detacRnfnel sei fry a thlook @éoudat adata

iso % acg f nagement information associated with

an “éf égt }geﬁg%epgq’?a@ tf8raﬁ5>F‘F1E?a%Jo‘£ﬁdJe9et Packhe effect

i ngluding video data obtained as a result of applying

t he

10 4. The file recording apparatus according to Claim 3,
wherein in the block of the user data, property information
associated with the corresponding track is described.

5. The file recording apparatus according to any one
of claims 1 to 4, wherein the alternate track inc¢luding the
15 video data is formed such that real data of the video that
is assigned only in a period in which a change occurs in
the video data when the effect track is appliéd to the
video data.

6. The file recording apparatus according to any one
20 of claims 1 to 5, wherein the alternate track including the
video data is a track of management information associated
with an efféét to bg applied to another source track
including video data obtained as a result of applyinglthe

effect track to the original video data.

25 7. A file recording method including editing video




effect track to the original video data. 25 7. Afile
recordi ng nethod including editing video 93 data in
accordance with a command i nput by a user and
recording the resultant edited video data in the form
of a file, the file including 5 a block of real data
managenent information which 1is organized in a

“hierarchical structure and which includes at |east a

source track in which manageneff Tnformation

associated with the video data is described and an

effect track in which managenent information
asSBérat Bd2GF e Flanrel Wishf ectommaneé bmplt dy touthe and
video data is described, and a block of real data

i ngﬁﬁafﬁbn‘ét the dasyidaptygfatedseiRgatdtaniohthpeform of a
eff-e¢t track, the file recording nethod including the
step of forming, in the block of managenent

I nf or medHOrg; 1at ih@@ﬁ&iﬁ? an alternate track including
vi deo data equi val ent o0 video data obtai ned by

Sperformng a pLOCESSE AGEAr daRg hBnabBfe®f f 8o a@SKn which

and information indicating the processing priority
| ekl oz peell itro at héeabteniede dtrack ak the WhLEO includes

- data .20 with respect to the processing priority |evel
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aset gherrt & HRetrafhclkn Brich mleogigemehor indusialg o
icg% édc%c?%agéegdd%&%13%593&%&%(&%&&%2%3Idggsce:rigggsastnd an effect
track in which management information associated with an
.effect to be applied to the video data is described, and
a block of real data including at least real data
associated with the effect track,
the file recording method including the step of forming,
in the block of management information, at least
an alternate track including video data equivalent
to video data obtained by performing a process according to
the effect track, and
information indicating the processing priority
‘level assigned to the alternate track of the video data
with respect to the processing priority level assigned to

another track.

x

8. A program for causing a computer to execute a file
recording process including editing video data in
accordance with a command input by a user and rébording the

resultant edited video data in the form of a file,




accordance with a command i nput by a user and

recording the 25 resultant edited video data in the
formof a file, 94 the file including a block of rea

dat a managenent information which is organized in a

hi erarchi cal structure and which includes at |east a
~source track in which managenent information 5

associated with the video data _is described and an

effect track in which managéngdt ~i nfor mati on

associated with an effect to be applied to the video

data is described, and a block of real data including

at | eastheeblleldtnsluddseci ated with the effect track,

10 the program.of the file recording process including
the step of® PIPRFNGE TR} R JBRaGE RBRageFRFRation which
i nf, LQE t, least an alternate track including,

vi d‘%ggggﬁggéa‘gi it gsoigas aéf'éc%‘bﬁ%i%‘é’d"ﬁ%ﬂ includes
perdfionahBg 8 PrRcESS ACKohdl NYiLR m%ﬁ%%@ﬁaﬁf&%%%rmation
track, and information indicating the processing

5priassioty atbevel tiasSicgRedebodhbe abt@&ENatiddd aek af theect
video data wth respect to the processing priority

| evelrcisshgweich orarmgetket fnickmalo®.ashgtiatagewith an
medi umin which a programfor causing a conputer to
ex&EhLEtatPilPe FRIIIrEI fg phoceides dataried desheibed) eand

recordi ng prpgﬁsskin | udi_ng editing video data in
‘accordance Wi £Hh°4 dﬁﬁﬂﬁﬁﬂ'%ﬁﬁﬁtlﬁ§ HdgR@rafgnkpast real data
re%gggEggtégewith the effect track,

10 the program of the file recording process including the .
step of forming, in the block of management information, at
least

an alternate track including video data equivalent
to video data obtained by performing a process according to

15 the effect track, and

information indicating the processing priority
level assigned to the alternate track of the video data
with respect to the processing priority level assigned to
another track.

20 9. A storage medium in which a pfogram for causing a

. computer to execute a file recording process is stored, the
file recordihg procegss including editing video data in
accordance with a command input by a user and recording the
resultant edited video data in the form of a fiie,

25 the file including




resultant edited video data in the formof a file, 25
the file including - 95 a block of real data
managenent . i nformati on which is organized in a

hi erarchi cal structure and which includes at least a
source track in which managenent information
associated with the video data is described and an

“effect 5 track in which managenent infornmation

associated with an effect to ‘applied to the video
data is described, and a bl ock of real data including
at |l east real data associated with the effect track;
t he progranfoPledle 41 Ixeadedotai nenpyeeays-infolraditagn which

the 10 ste (gt forging, in the bl ock of nanagenent.
i nf-Sr RREFRTEC A" PeSErrbriM Tyt attuEASEafnd| YRt cludes

track [ ata ui,val ent to vide
ob?glﬁéggéy per S%ngggc a%%r%ggﬁgngeggﬁaeﬁg %?ﬁk?ﬁ?tlon

ef hesbcliack wiadhdeha Qs n@td pn 4 Rdis E?Rhe K € an effect

processing priority |level assigned to t t er nat

5trackchfin henivihdeandgémentii idrdespach bosbbEated w1th an
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processing priority |evel assigned to another track.
10effett | w pleapbatkedpparsiaisiadaptiedat bs piaychidsdd, 20d
video data recorded in the formof a file on a

recording #Aetafh &fd reatpdete htnelexdincart Vedeb dash, data

fﬂeo%#éééﬁﬁéﬂ ug ghg é%%gg% tracial data management

the program of the file recording process including the
step of forming, in the block of management information, at
least

forming at least an alternate track including
video data equivalent to video data obtained by performing
a process according to the effect track, and

information indicating the processing priority
level assigned to the alternate track of the video data
‘with respect to the processing priority level assigned to
another track.

10. A file playback apparatus_adapted to play back
video data recorded in the form of a file on a recording
medium and output the resultant video data,

the fil; including

a block of real data management information which
is organized in a hierarchical structure and which includes

at least a source track in which management information -




is organized in a hierarchical structure and which
includes 25 at |east a source track in which
managenent information 96 associated with the video
data is described, an effect track in which
managenent information associated with an effect to
be applied to the video data is described, and an

“alternate track including video data equivalent to

5
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video 5 data obtained by perTo% ing a process
according to the effect track, and information
indicating the processing priority |level assigned to
t hésgPeertrd ¢vitthadkeovidhe Jdatfeds dgsaribed, raspetiedto

t he g;gce55|ng prlorlt%ﬁlevel assi gned to another

tr aERC ot - E BPUERCBERT et U PR PEBPAER BRY I'Eiddy an
re%kgggtatOQ§§%%%§E%g g%tghérgiﬁgi%ﬁkatggpg%?%%ﬁﬁ%Ll%gd an

pl ay appar a perform ng a process

st gp+af ' : CEeS r ' .
LB S A Ria e AU LA 00 Ao

prdathtybtdigwel sybpsedooniide igroeeast heBotdhEald e

the priority level and playing back the file using

t heffetecttk, akbndr Anfermatackn ibHicAtfingetipt gybasissing

met hod of playing back video data 20 recorded in the

f oPFLOF 1 &y fiqveloasgiseedrien idieditennahe toarputd ithg video
thg esul tant video data, the file includjng a block .

of ?r%%ledﬁ} éfer?é’ﬁ&geﬁ%n?h? M RFECIEA Rt eh-tY level assigned

to another track, and
a block of real data including at least real data
assoclated with the effect track,

the-file playback apparatus performing a process
including the step of

.detecting a processable-alternate track in the
order from the highest priority level to lower priority
. levels based on the information indicating the priority
level and playing back the file using the detected
alternate track.

1l. A file playback method of playing back video data
recorded in the form of a file on a recording medium and |
outputting the resultant video data,

the fil; including

a block of real data management information which

is organized in a hierarchical structure and which includes

at least a source track in which management information




is organized in a hierarchical structure and which
includes 25 at |east a source track in which
managenent information 97 associated with the video
data is described, an effect track in which
managenent information associated with an effect to
be applied to the video data is described, and an

‘alternate track including videg_data equivalent to
" video 5 data obtained by perFoPﬁiﬁg a process

according to the effect track, and information
indicating the processing priority |evel assigned to
t heésfiacépRatevi Facthofvides drtleols ddgescmibiell, r espetfetio

the pr cessiggggriority | evel assigned to another

tradieCant ¥ PTG e e dRTaRPAL 1 SR 1ARROSE a4ed| whh an
re a, assoclated, with, the.effect track, the file
p|3?3%%% ﬁ%t%%dgééi:%ﬂﬁtﬁbtpﬁev%g%% C2 dét EefFagPgds and an
progessahte @%&é%rEHéiddf%%rviae5h§hfg. uiﬁ%ﬁgﬁgtgg video

hi ghest priority level tolower priority leve

Sbased a0bbt henedi®f MRirifrniAgi §abiagedhe RLirafihl Yyt b evel
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and playing back the file using the detected

al edfpatetraakk.and 2nfarprogran fdicaddunsi ngeapconpsl aig

to execute a file playback process including playing
ba®k10rdey tRYY riecdiided tPnthdeafiormad 4rbrkeobrthe video

di di d ttin 20 the resultant .
Ui GBEEHE TTRPIT ot REPURFREE St BB LGF L Bal tak @ssigned

TeRA0SAEM e N Of AL g which
a block of real data including at least real data
associated with the effect track,
fhe file playback methdd including the step of
detecting a processable alternate track in the order
from the highest priority level to lower priority levels
-based on the information indicating the priority level and
playing back the file using the detected alternate track.
12. A program for causing a computer to execute a file
playback process including playing back video data recorded
in the form of a file on a recording medium and outputting
the resultant video data,
thé file including
a élock of real data management information which
is organized in a hierarchical structure and which includes

at least a source track in which management information

associated with the video data is described, an efféct




is organized in a hierarchical structure and which

includes at |east a source track in which managenent

informati on 25 associated with the video data is

descri bed, an effect 98 track in which managenent

i nformati on associated with an effect to be applied

to the video data is described, and an alternate track
“including video data equivalené to video } data

obt ai ned by performing a proce %'hccording to the 5

effect track, and information indicating the

processing priority level assigned to the alternate

t r A€RCBf 11 gl asnagamgni inRfeEgden pesphéated with an
progessjn riority level assigned to another track,
anaggeﬁf o‘g‘&p%% Fepditedata FRRITHASR data dastepesibefht #0d an

10a§?§?§£‘%‘% g%;ba\/g}{(qntcrl]gd§£&egi etcg %Palg:’at tﬁg[%lggi%g%fatrg OVIideo

t he ack "process”i ncl uding

debigel i B9 U PERS PR S rAl LT N dACK LB libgy OF dc%rg
fromthe highest priority level to |lower priority

5| eeefscbasectign anke ihabenaed 410N ididagahignght Nerocessing
priority |evel and playing back the file using the
depeépetty dlaverlnaseivnadkto 1tthe Alseonage tedtkinf rthe video
which a programfor causing a conputer to execute a
fi f_tpIEdndiespeséess FRe RrReassipgepr20rity el gitadly Fask gned
pr€8?§§3590| din% plaging back video data recorded in
t he? BT or & Te 8R%a recordi ng medi um and

out putting gr@l&ﬁ?‘%ﬁ %talvhggg gr%ﬁiding at least real data
10 associated with the effect track, .
the program of the file playback process including the '
step of -
detecting a processable alternate track in the
order from the highest priority level to lower priority
15 levels based on the information indicating the priority
level and playing back the file using the detected
alternate track.
13. A storage medium in which a program for causing a
computer to execute a file playback process is stored, the
20 - file playback process including playing back video data
recorded in the form of a file on a recording medium and
outputting éhe resultant video data, |
the file including
a block of real data management informétion which

25 is organized in a hierarchical structure and which includes




the file including a block of real data managenent
informati on which 25 is organized in a hierarchica
structure and which includes 99 at |east a source
track in which managenent information associated with
the video data is described, an effect track in which
~managenent information associated with an effect to
be applied to the video data is_described, and an 5
alternate track including vide§9déta equi valent to
video data obtained by perform ng a process according
to the effect track, and information indicating the
pr ledSPR§ 2pFPBFTe yt1askelinagbighetanagenrmtalindemaation

track of the video data with respect to the
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step of 15 detecting a processable alternate trac
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priority levels based on the information indicating
t helapri ebtained dvelpeaforpliayi agobasks s hedorkénystagthe
the detected alternate track. 20
effect track, and information indicating the processing
priority level assigned to the alternate track of the video
data with respect to the processing priority level assigned
10 to another track, and
a block of real data including at least real data
associated with the effect track,
the program of the file playback process including the
step of
15 detecting a processable alternate track in the
order from the highest priority level to lower priority
levels based on the information indicating the priority
level and playing back the file using the detected

alternate track.
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