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- 1 S04P1733 DESCRI PTION FILE RECORDI NG APPARATUS

FI LE RECORDI NG METHOD, PROGRAM OF FI LE RECORDI NG
PROCESS, STORAGE MEDI UM I N WHI CH A PROGRAM OF FI LE
RECORDI NG PROCESS | S STORED, FI LE PLAYBACK APPARATUS,

5 FI LE PLAYBACK METHOD, PROGRAM OF FI LE PLAYBACK
PROCESS, AND STORAGE MEDI UM'I N VWH CH A PROGRAM COF

FI LE PLAYBACK PROCESS | S STORED Background of the
Invention 10 Techni cal Fi_elhd_The present invention

relates to a file recording apparatus, afile gg4ap1733
recordi ng nethod, a programof a file recording
process, a storage mnedi j Lgh a program of a

file recordi ng process ¢%§QSQO?QE§ a file playback

PPRAT RdRoThe ApbARSrR AWA3GK REBORONG MHIHRB! aBROERA OF

file playback process, and a storage nediumin which

Fr I @@canrDofic apHodrsspl aYOREEE NHOUGBSSIN WALCH AIFROGRAM OF

applicable when a file in a QI format or the like, in

VIHILEh RECORDENG (RRGCESHt 4B n@TORED t JIELEg PARANBACH RPPARATUS,
icture is recorded, is edited. According to the

FEB ePRA YRR GEN VEREP BN, PRAFPRAM EFnBTEE (FACIPAEC PRATHGS. AND

ALk B Pl R LT AR, o

making it possible to pryidgpkg a user the result of
an effect process for an edited file in a QI format or
the |i ke even when an apparatus used does not have 25
the capability of processing the effect. - 2
Background of the Invention

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,
a file playback method, a program of a file playback 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. According 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.
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S04P1733 Background Art A Quick Tinme file format
(hereinafter, referred to sinply as a "QI format") is
widely used as a file format to store nultinedia
data. 5 1In the QI format, real data of a noving inage,
a still imge, and a sound are stored in the form of
a collection of blocks, and managenent i nformation
for managing the real data is stored in the formof a
col lection of blocks separately fromthe collection
of blocks of the real data. 10 Hereinafter, such gp4p1733
bl ocks will be referred to as atons. An atom of real
dat a isnéeﬁrecrred to as a novie data atom An atom of

Backgrou . . .
nmandagenent information is referred to as a novie

at om JRex myihe Al oM #d1Gl4descyalh oS Ki ndg L4t 0gs

15 organized in a hierarchical formaccording to
spRPPer &4 e8."QTT Hatmh 87 ) Nbdagermnt usbfiossed ifile format to
associated with each property is described in a box,
sapdebonbsingfdivadrbas | evels are hierarchically

organized in a single novie atom In the  novie atom
tracks e Fofpemlof Ifi%dr 4PERI €51 2 AVRRDfiMgge, a still

AEgenEt, LOLORTRLL Of COrl eSpORdl 99, {0, ESREGHLAE1on of

it ca ,vvhenrref:a

p48tRs argny in%?%geﬁ@h@ A0EL SRUNGRARLR, m&n ¥d RO t%a%%@nd

an audio tra are fornmed 1 n the novie atom whereby
dule [sadtslala iaf teachotwper d Rotlheciyh ofdaiackkom i s

managed by the corresponding track. 25 In the video
sepacktehptfom yhei debleatiaorofofabiovkagepitdteureal 8ata.
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.

The movie atom includes wvarious kinds of atoms
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. In 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 type

in the movie data atom is managed by the corresponding track.

In the video track, not only video data of a moving picture
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S04P1733 but also inmage data of a still image is
managed. For exanple, in data in which video data and
audi o data are nultiplexed as in MPEQ-PS (Program
Strean) data, a track assigned to describe managenent
information thereof is not 5 classified as a video

track but classified as a base nedia track. However,
regardl ess of which class the track is classified, if
the track is assigned to nagage video data, the track
can be used to edit the corresponding real data. sp4ap1733
Thus, hereinafter, the term"video track"” is used to

ba? dfsc“n%%e FEEgcgfforséﬁﬂa%Qgﬁ fforila[quaav%%d' nckydi ng

v rdeo dat his sensé, in

egbﬁ yésuqndattaelﬁaﬁﬁl&@d}@eot hack isd raagﬁroda@tasaﬁe
eo track. To describe a track assi gned to manage

mdatﬂplé'}ﬁddldﬂsn@nOEPEGXHRiEO( mabaalustneim) idadlaydingrack
sound data, the track will be explicitly denoted 15 as

athegried dok dgssotbatpanagarenyi dedormatiqratdgasefit 1pfnot
real data, it is _possible to manage . not onI%Ba novi e

chap i Hresnast 6r Bddedgeiardy Wit FLasTbiiss &%m PRaE BPLFP

anDV| dat a atomse ratel tored.in an e rnal
%1 WEVEST v |o(812 Wﬁilc{l G aasscgcr?eb)é&%(r:gvlsded

cmszpffé& here @hgomw lvwa%fglengavw RYS %&aeg agt@n
internal  novie data atomor in a formin which

tABVE Lol WA’ BkenSed Oto aﬁil&)(ﬁzﬁén_abrﬂ@é@@cﬁ&ﬂgarahbn&laﬁﬂ
the novie data atom real data is divided into
Thaspl lesrailmachear et Miqmm"vadagenemtk’lnist sisedntbhe QT
25 format, managenent information associ ated w th each
daparFifma txack 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

- movie data 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, management information associated with each minimum
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304P1733 managenent 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 Unexam ned Patent Application
Publ i cati on No. 2001-94933, 5 sanples are generally
formed such that one sanple includes one frane or one
GOP (Goup O Picture) which is a unit used in

di splaying the real data. _In editing, when an effect

is applied to video data in the QI format, videos@at1d33
obtained as a result of applying 10 the effect is
stored in a.povie _data,atom_ and a. i e at .
n@g?g%%%%% Hﬁgpfg Fﬁ?é %éﬁf is %escrlg%% Ilﬁggngﬁlg atom,

1
eodata’is SCri

wikfe9 rirack JLhaneby feridgrashbihgt] newhihvibl®ence of
edi t refl I he Qr f

rting is ected. Int ormat, instead of

pebeEk H0n@, M ide sdabsed@f ofor Exanblial ned Bfpameasesul t of
editing i1 ncluding applying of an effect, it is also
Uakkemened Pappity Ppglareefdredubilocotign néd. AbCded483ada
stored in the novie data atom when the video data. is
sprayes PEKIenRKeA lYi Seanethtsichs tRaft ae i fi)eh 1gcludes

PRT BEFE | B s SEPatBe 50 h EHGHFET gy 16t Reli h vocd
iBhSigﬁgﬁﬁﬁﬁH(yﬂe Qgglygg%gnnn e data atom of the

orig video data |s'apblied as an input source to
the gf featihgaCkhed Nal dfFecB8Sisho¥l idd foOvideoi datsdiGh

an editing process, for exanple, when an effect such
tae OT| fermatg ivddapplaed dhtaidsdaasne sourlde off pplying
node to a particular period T of a - 5

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.

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 such a manner,
an effect track in which management information associated
with editing is formed in the movie atom, and the 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,

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

a one source effect mode to a particular period T of a
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SHP1733 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 w th managenent

i nformati on (rmanagenent information based on a sanple
tabl e described later) 5 associated wth the video

track VT (Fig. 1(A)) corresponding to the real data

of the original video data. Furthernore, an effect
track ET in which the specifsic process associ ated

with the effect to be applied to the source tracksd@b1733
is pr oduced (Fig 1(C)). 10 In this case, in the QI

Smlrtﬁ%]aci %t ?Ego 8%)1#.’ esap%ggllrgg E ?(é){}%'lorld@ng?kylng

€ video trac

tﬁ@qy@ﬁl@e{da\/ & ayed P@ﬁi%d I iRapabligbed WHiY .t heB)) in
pl ayback according to the original track, the rea
adabadamlentwifdhe thaly géhents durfeaniatack Sﬂ'amageme@ctessed
‘during 15 the period T according to the effect track
iETowhat bon degeenthat | sayleyitedplibadksehidoekdlatd¢at a. The
vi depo data . processed accordlﬁ% to . the effect track ET

2pgoBht b With Sher Bt HE R HE VFdBo Uktd 5866?8??\’@0‘1“9
he yvidep track wT. o%%ﬁnall ”ltgLJg e, S %%%RS L&eL,
0

to
tﬁoa %%ree “Palks 4T e andl'é perform t
aﬁdétffé]cgt ASSQG @tregn%ﬁihﬁ &, isbLer Eng. pr&lszets% tagabcwted
1, srcAis a nanme identifying the source. On
w@t;hefh@amtecﬁs tshp¥Napdl ).t o2 thehesueeh timagk ST is
performed, for exanple, in a two source effect node
psudhced heBica tir(@nsition effect such as cross fading is
applied to 25 stream ngs of two video data vi deo
tradks e gagenTn -thg QT file, the real dat

l'.O

‘corresponding to the original video track, that is, the

video track VT is sequentially played back. 1In parallel
with the playback according to the original track, the real
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 VT.

Thus, in the one scurce effect mode, three tracks are

handled to perform the editing associated with the filtering.

Note ‘that in Fig. 1, srcA is a name identifying the source.
On the other hand, as shown in Fig. 2, when editing is

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

that a transition effect such as cross fading is applied to

streamings of two video data, video tracks VT1 and VTZ
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SU4P1733 corresponding to the real data of the two
video data are fornmed as original tracks (Figs. 2(A
and 2(B)), and source tracks STl and ST2 associ at ed
with the effect in the period T are produced
according to the managenent information 5 associ ated
wth the two video tracks VT1 and VT2 (Figs. 2(C and
2(D)). Furthernore, an effect track ET (Fig. 2(E)) is
produced to define the specigic process associ ated
with the effect to be applied to the video data ggap1733
identified by the source tracks STl and ST2. 10 In
corresg gé%PquJ:Q%ecgagiléétéig% %@ltggtfﬁdeo data are
pon IS,

correspo he~ori gi nal 't racks

fwrﬁi@e agraclkﬁn\ﬂltaagkw Zraye sqayephdat |3 )pl asadsource
back. In parallel with the playback according to the

t&ﬁbgbnaTltdﬁﬁﬂSTz abbecigadd datth icdentfféed iby theeperiod
source tracks ST1 and ST2 15 are processed during the

Tpereodrddurrbrdicngding t he @i aanagemaek EIfosmaltdon
sequentially playing back the real data. The video

-aﬁépsl@iz%%evaé%u thecbFai WD taReker VECt 21t aldlé gFipg- 2 (C)
t to_the d d .
R RAGTR IS0 Sl P AL e e S E S R AT

pebh8eLa 20, mqnef LME glsacmca %@@ggl §Qsdcﬂiatt|%%i with the

transition editing process. the QI format, the
egfrbeet té rack gl cdseol fhd hﬁLde%didtaltﬁglcﬁlém}.‘edl ®y the

processed separately for managenent information and
sceabedatacksMaTé spécéTically, types of 25 effects such
as a chromakey effect used in editing of a file - 7

In this case, 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
parallel with the playback according to the original tracks,
the real data identified by the source tracks STl and ST2
are 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 tracks VTl and VT2. Thus, in the two source effect
mode, five tracks are handled in the transition editing
process.

In the QT format, the effect track for use in the
editing process 1s processed separately for management

information and real data. More specifically, types of

effects such as a chromakey effect used in editing of a file
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304P1733 are described in the effect track in the
order in which effects occur. On the other hand, in
the novie data atom paraneters associated with
respective effects are described. That is, in the QT
format, the effect track is organized in 5 units of
sanples for each effect type and for each paraneter
val ue associated with each effect. In the QT file, in
some cases, a new type of effect is added when the
version is upgraded. However, there is a p033|b|gb%?1733
that the new type of effect cannot be processed 10
proceSS|nq§§ro grans of old versions, guch a

e

ane dgees pas & 6TE8Chr beads ithéh ﬁeW Ve b éLF ect
th file b dj ng_t
aoche) gl B YuePGERLE NGdde B RBESSHDL. Y Ao,

fornma onsuner video devi ces,

5%%&%@%§r90§§§$gf%ﬂ€a REQM'gé%ﬂ%é%%%ed%ffgﬁﬁsrﬁﬂ@'Hbé@ilbed

nity 15 for conputers. For exanple, if video data
i Redi Byt Rakim g oamaeyi ehi etdd itkarRCDSs detlyarmi zadQin
file, it is possible to easily process the video data
dny tiss ioifigs amp bemnpiere eacBonf Ee slel W pevieddofdat 2 St raY@RGter
data processed wusing a co uter can be pl ayed back
VﬁiuﬁgaQS@@h%Uﬁ%ﬂﬂﬁﬁd@éChZQf In conputers, as

descri bed ab when an effect mhlch is dif [t t
procegslﬁiég?§ll t BBCOTES FoSSi bfeTh t%ﬁocéis #ﬁet s

a]%c{e%%heﬁ pbee ‘%&%%%Slg wPE LA i %ao%e%@de@lhere is a

s ver t to update processing
ﬂ&%&ﬁﬁfﬁf&t?&mmt@{é %@woﬁyﬁén@ﬂr@ﬂfedﬁvb@ﬁﬁotam diitsssed

there is -

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 QT 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 audio data processed
using a computer can be played back using a consumer video
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 programs

installed on consumer devices, and thus there is a
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S04P1733 possibility that consunmer devices encounter

a difficulty in processing effects. In consuner
devices, there is a possibility that an origina

effect is added, which cannot be correctly 5 processed
by a conputer. It is desirable to provide the result

of any effect process to users regardless of

di fference in processing capability anong devi ces or
conmput ers. Disclosure of Ln%ention 10 I'n view of the
above, the present invention provides a file S04P1733
recordi ng apparatus, a file recording nethod,

program of file recording process, a storage ned&um.
PRASWAT th-a EhftoGPRATBET 199 o8 PEPRYE DY &&8&%@1 ty in
storgdinexgggé%tglayback apparatus, a file playback
PretRaT, %.prograﬁ1of file 15 playback process, and a

st or Age NRALEM §By WU LD 1@ REOgE M M s s sfshe cp! apback,
process is stored, which allowit to provide to a
oisginbhesfRsit ti sohdasd efdieicth phaaesshé ofomecsdivt ed

file in the QI format or the |like regardless of a
pdictEesemdey ian coppotessi ng capabil ity anong appar at us.
20 To achieve the above object, the present invention

provitdes sepirebiecet Runyidspahat iRSHdr ddrPYngt Hdeo
dat a !n accordance wjth a .%pg%nq ingut gxxgeusgﬁ and
PEGEGP I Ty UAHG FESOFUNRTS di Cad toF REE it PEoGERE For m

file, WY ' | ock of | dat
BhaBilith andif dertBel N gl O i 260 i 1 o
Dhkelasehd (G 1shkuetyne and which - 9

In view of the above, the present invention provides a
file recording apparatus, a file recording metheod, 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 above object, the present invention
provides a file recording apparatus for editing video data
in accordance with a éommand input by a user and recording
the resultant 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
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S04P1733 includes at |east a source track in which
managenent informati on associated wth the video data
is described and an effect track in which managenent

i nformati on associated wth an effect to be applied

to the video data is described, 5 and a bl ock of rea
data including at |l east real data associated with the
effect track, the file recording apparatus form ng,

in the block of managenent information, at |east an
alternate track incIuding'Vﬁﬁéb dat a equi val ent LQap1733
vi deo data obtained by perform ng a process accordi ng
to 10 the effect track, and information indicating the
iprrdcdssi ay lerdtor spukesetrassiignadics AR at e
track of the video data wth respect to.th .
infocmasing PITTHIALPT ¥vED BRS| G Spb ahdt FrRIC TIPS and
In this file recordi.ng a ' :
AMGEAEFbnt ERe i g B p At SRR Pl oy gt
£qy val Rk Lo Vi 480 (Bt a-gbt &l A Avieperbos M NGiddreibed,
process according to the effect track, and the

A Qr BabERNof | FeliIcalaitagihbeudimr essilegspr real tdataevel
assigned to the alternate track of the video data
adddrimesgesith ochchefZecpr breski ndieprfiidei r§cPedely
assigned to another track are forned in the plo

.of
amragamenEorniRg met™ Ghe Phereyt MRREIRGert b’bg%‘”i Ckcel%tno
| back the fil i . bl.
B T B RSS2 s n.
§Jagks HaEQEOlggglq{edoﬁaypEjagﬂﬁrXiA(f;ée:pﬁogé§§da&|§bﬁd1@19250

Fhforat I on indicating the priori evel s thus maki ng

' ﬁﬁe'éf@gct 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. |

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 priority level assigned to another track are
formed in the block of management information, thereby

making it possible to play back the file using a processable

. alternate track detected by sequentially checking alternate

tracks in the order of priority levels based on the

information indicating the priority levels thus making it
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S04P1733 possi ble even for an apparatus or a system
whi ch does not have the capability of processing the
effect to provide the result of the effect process to
a user. This makes it possible to provide the result
of an effect process for an 5 edited file in the QI
format or the like to a user by using various
apparatus or systens which nay be different in
processing capability. The gée§ent i nvention al so
provides a file recording t hod i ncl udi ng editi§§?P1733
video data in accordance with a 10 conmand i nput by a
user and recording the resultant edited video data in

PORELPSP YRR L9 P8, 2PRRTITY® 9@ FYPhEm Vbt DL Koest not
M ' e ARG . .
RS B T Tt P o Er R EnF AT s Shp VA g Fe

Rs8QUr 68 chd abkedp phbchsdranageneal. i nterialan ¢

associ ated with the 15 video data is descri bed and an

Rikest et @Gk dvidehiceh rémmRgeerRlh effertBiidiess for an
associated with an effect to be applied to the video

edadtadi §itesor ithed QTahdrmvatblockhef ligal to datwamblyudshgg
at |least real data associated with the effect track,
ViElFé Ofip | ePPRRTTIE 9F AES hYES ivwEldidimay Phedstirat 20
forning, in the hlock of managenent information, at
PregEPS TP r ARt tWeast an alternate track including

| deg, data 5 Qul ¥al i o.d & Wl d 9093’&‘&%2&“@ rée@eééﬁrdikng

Vv
performng a process —accor iﬁg to effect trac
n@%ﬂoﬁniﬁéﬂ?éirgﬁ dandi 68t MMko IR aPRACES S, Pdhid @fiithya

| evel assigned to the alternate 25 track of the video
odaandi i hpuespect ukert ied preaseskdinggthe 1desultant 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 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 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
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
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S04P1733 priority level assigned to another track. The
present invention also provides a programfor causing
a conmputer to execute a file recording process
including editing video data in accordance with a
command 5 input by a user and recording the resultant
edited video data in the formof a file, the file
including a block of real data managenment information
which is organized in a higrarchical structure and
whi ch includes at |east a source track in which 04P1733
management information associated with the 10 vi dev
data,is described and an effect track in which
pﬁéﬁé@%ﬁeﬁ?”ﬂn@&PﬁﬁP?%nt%§§66?§¥é&rﬁF¥h an effect to be
appl | data IS desc and_a block of
b AedsbE) TR G P, PR3S A0h A etsrat et
d@hgﬁn5h§ &fhtler thatkeciile PrAAGEAM 05 dfify IlBess
recordi ng process including 15 the step of formng, in
ithbeubdiog ke dift itgNagee® datdnfior MaktbeAancatwilt@ast cafimand
alternate track including video data equivalent to
ipbdeobyiat arsshnt andedebyrpiord dihei mgsal prut eskitadceideng
to the effect track, and information indicating the
dBF8ceR sty fpm 8?|Fyf}%ﬁmﬂth§s§ﬂéﬁeﬁn?%P44ﬂ9 &Ibépﬁﬁt@f
LLLac §a°f t he V|de? Mﬁth ﬁpect to q
5PocesT A BIREFP yl?gﬂﬁﬁa 5?1&Hé8 19 %ﬁﬁﬁﬂﬁé? t FAck.
hIQ?aPcEM 't@\ﬂ@{]{'ifémar?cl %1%0Y5gf§dés s{Onage MedL i .

a program for causing a conputer to execute

. taat:klﬁl mﬁmr &aﬁgg&h&c@&&ﬂo&n@wbﬁdasM@Lafﬂeldemth the

recordi ng process 25 including editing video data in
vadeordmrc 6 swidehcailcotmand an #Z2fect 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 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 accordiné_to
the effect track, and information indicating the processing
priority level assigned to the alternate track of the wvideo
data with respect to the processing priority level assigned
to another track.

The present invention also provides a storage medium in
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
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S04P1733 i nput by a user and recording the resultant
edited video data in the formof a file, the file
including a block of real data managenent information
which is organized in a hierarchical structure and

whi ch includes at |east a source 5 track in which
managenent i nformation associated with the video data
is described and an effect track in which managenent
information associated with,an effect to be applied

to the video data is described, and a block of real,pi735
data including at |east real data associated with ﬁh

ffect 10 track, th , of the fil din
SBPUEERS 1 AITAPHY TERESh B FOPRI T 59 ER8 BI OER

o pko - | a | ter
traggglnc}ugﬁnggéléggtggtghgqgﬁéglgﬁ?ﬂﬂ%ql 3 Bﬁggk ot
rebt ahfed v AReRERE M Ah Bnd¥iREEHE 1 8K COF dﬂmmgedt hg a
effect track, and information indicatingthe

hpeoeessiawd bﬁrpttoret@ndewhﬂchaﬁﬁcgﬁmnbtax tlkasal hesoat @

track of the video data with respect to the

tprok ebsivig ohr menpgsmeny dinfaggpgher aswcirdcederithathe
descri bed above, thecﬁresent i nvention provides the

vifee Jddordi AGSrELPRY, 21 @npreéé?ahﬁaqh & ¥BE6Rdi ng

: mgﬁg 5§esr1t fl%% ?ﬁgtige agstsoorc%%%ege m Inn evg}le Ehe

ram o e recor réceSs 1 s stored ic
9{31%@0 tt‘Piep(rQMégedeILOd & uégerwsdrea%& L gfioan sfffecah
process for an edited file in e QT formai or

dhtkeinagaridhess Déagtchéaieﬁanaeas£b¢waﬂaas&uﬂg the effect
capabi lity anong apparatus. 25 The present invention
tassh, priovipdegramfof eth jileckecot®ing process including

the step of forming, in the bklock 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 wvideo
data with respect to the processing priority level assigned
to another track.

As described above, the present invention provides the
file recording method, the program of file recording process,
and the storage medium in which the program of file
recording process 1s 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.

The preseﬁt invention also provides a file playback
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SUP1733 apparatus adapted to play back video data
recorded in the formof a file on a recordi ng nmedi um
and output the resultant video data, the file

including a block of real data managenent information
which is organized in a 5 hierarchical structure and

whi ch includes at |east a source track in which
managenent i nformation associated with the video data
is described, an effect tr i n whi ch managenent

i nformati on associated with an effect to be applhﬁﬂ%ﬁg33
the video data is described, and an alternate trac

i ncl udi 0 vi deo data equivalent to video data
a't}%%é?ﬁ%%%%&fﬂf 5P PRy aba gddes %%anrrcﬁq?gdﬁé {hethe

e8thest 4ragk oAnd OLOUMY Qas LAALEAI NG e,

processing priority aSS|gne

rbsackaf dibRovides, d@ﬁé’ﬂMﬂéh15@§9§fﬁgté)ﬂﬂy%k of real
processi ng prlorlty | evel assigned to another track,

dand mardydueaek ioforeati dathicAch sdbghraitzddeast ar eal
data associated wth the effect track, the file
hé?aytﬁhﬂ@a&pﬁéﬁapusrep@nfomﬁphgiawabﬁesg:ﬂn@budhngouﬁﬁe
step of detecting a processable alternate track in
Lthe o’r‘Hé”WlFPoW’PPﬁ%eIﬁ‘?I&he‘étforﬁﬁFb?’Pt%ﬁftoé\}@ttetiow%bve?he
r l.evel s sed on t rnatl n_pndicatin

v?ﬁégp#a}tc?r |ltsy% 8%’?‘0 arfd P! §I%%ﬁ§9b %1‘(0 t'fie wt?’ilf:b PRpggement
1hREoARLioR! 8dsBL1SEARNA & AckerThE. HILSRNLALAYER Ok ye

al so provides a file playback nethod 8 ayl ng bac
videealatal asr aagrzﬁlﬂ@bd N anlde ah 0L Mt Ofnate ftlﬂa@komnaludin
recordi ng medi um and outputting the resultant 25 video
vide @, datiee ehinlii ealemt udh ng.deoblietk @itaieald tat perfddning 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, and a
block of real data including at least real data associated
with the effect track, the file playback apparatus
?erforming 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.

The present invention also provides 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 file including a block of real data



10

15

.20

25

S04P1733 managenent information which is organized in

a hierarchical structure and which includes at | east

a source track in which nanagenent i nformation

associated with the video data is described, an

effect track in which managenent 5 information

associated with an effect to be applied to the video

data is described, and an alternate track including

vi deo data eqU|vaIent to VIPEO dat a obt ai ned by

performng a process according to the effect trq&@?1733

and information indicating the processing priori

| evel assigned to the 10 alternate track of the video

TgRpgeREh Jrfe@ﬁ@éFl% YRl p}ﬁo@égéﬂh@%r%rﬁ werfé%llucal
| d to anot 1a ock of rea dat a

SRR R I SR RN R T

wﬁﬁfzﬁ%aﬁa( ntt laﬁfshh@tfg@é@%&g@&@%ﬂmh@dlvaseo éﬁﬁt

step of detecting a processable alternate track In

i3¥5deseerbdd,onmnt BE £BEGhESdcENOWhE ¥h | evmelgdr@nlitoner
priority I'evel s based on the information i ndi cating

‘inferpation tassokcéneed andiplaay effgebhcke the applléedstagthe

the detected alternate track. The present invention
vafed %%il&egeé%%%ﬁi'arﬁ%ran pbteamRtndrackorpateding
f back S i.ncl udi | aying .
TBAER 1 o5 AT ATP B o bed R EREr OP A Biech ¥l PELBREER =
| .
e e T e R a1 SeREEF R iR bA1E
i fADGQEIRN tthieNHRbABS & DY \@m@hlw pé@@plazs%qghedato the

hi erarchi cal 25 structure and which includes at |east
adtsowioe ttreagkofnthe kbideo 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 als¢ provides 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, 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
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S04P1733 whi ch managenent informati on 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 5 video data equivalent to
vi deo data obtained by perform ng a process according
to the effect track, and information indicating the
processing priority |evel aﬁ§igned to the alternate
track of the video data with’respect to the 491733
processing priority |level assigned to another trat
and a 10 bl ock of real data including at |east rea
waat:a BRSHRED IR TR HHE S1506E 2EPRACKE th Hdepragrandata
oLl ayba oces ncI t he step of
ae ect |ﬁ§&% proggggg g ter § ﬂ?#%&ﬁ??ﬂ? %he or der
lkrfemnsbforhlag%%&a%a%iﬁ}yg E\lrect 00 b QBT NLARI LY the
l'evel s based on the information I ndicating 15 the
vRaeor ddta |y elesandbed AYHMY AGK tEhRatd |te-dd8d ARGl B@ing
detected alternate track. The present invention al so
vpdevi delsa @stigraget nediwimdon dawhi cht @i prddvapetdorming a
causing a conputer to execute a fllelzgla yback process

Pr‘f@cgf%rwoqdﬁé% EPeth Bk prackssapd inforngthgn
| deo dat he f f
AR b T L RO

al €8 é‘@é’]ttra\élkdgg gal a3 de JhiL et pel of

real data rmanagenent i"for mEti Oh Whi ¢ |s organlzed
pkBcds i 0f yrabiredl 1S&idUEM@naRde ¥ chtHdCkdeR, atind a

| east a source track in 25 which nmanagenent
bilotbroftical dasecimtidiwigt htt heayt demmldatada- adbociated

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
détected 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 ocutputting the resultant
video data, the file including a block of real data
management information which is orxganized in a hierarchical
structure and which includes at least a source track in

which management information assoclated with the video data
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SO4P1733 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
vi deo data obtained by performng a 5 process
according to the effect track, and infornmation
i ndicating the processing priority level assigned to
the alternate track of th i deo data with respect to
the processing priority level assigned to anoth%h4P1733
track, and a block of real data including at |east
data associ ated 10 with the effect track, the

15r§a?%ﬁtzﬁd 't A8 FHECHIHRARCR™ BRoCRSENAEr S ng t he
fi%gpma% e%et &bl F%té‘%%gc%e%%ag ffec léernata%p?.l%ﬁoto the

e or rom est priori ev |

vRaESTddta li@vakschasead, CHhci he 'a@%@fﬁ@éé Qﬁa‘cﬁldhﬁéihcﬁ‘i}l
the priority |evel and pl ayi ng back the file using f%e

vifedeiadt eduakbbenatie twiakl. dAsa deisedided bgbpuerothiong a
present invention provides the file playback nethod,
rraeept crcamdonaf t¢ ety ®fifeck preckssand dandorhetsomr age
medi um i n which the programof file playback Erocess
ipdidiginey FhGhPERC ST $1v9 .Hrlpalﬁmwﬁeel {36 Ségegér ? heh20
edited file_in the

sult of__an. ef t pr.o or a
a%ﬁe ?%ﬁ%nﬁFaCk % g??QEifegiﬁgﬁegﬁ S PFt 5Pehe? in
pPE LSS Gri 6RPAPI iéJe\i ARG 8PP Aine WS ackN@ng a
present | nvention makes it possible to provide to a
busek dihechesubtaofnamdaihkeat pegssessd0daan agboertded

file inthe QI format or the like regardless of a - 17
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. |
| As described above, the present invention provides the
file playback method, the program of file playback process,
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 an effect process for an edited file in the QT

format or the like regardless of a difference in processing

" capability among apparatus.

Thus, the present invention makes it possible 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
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S04P1733 difference in processing capability anong
apparatus. Brief Description of the Drawings Fig. 1
is a diagramillustrating handling of a QI file in
ternms of a one-source effect according to a
conventional 5 technique. Fig. 2 is a diagram
illustrating handling of a QI file in terns of a
two- source effect according to a conventiona
technique. Fig. 3 is a vide eqQ, di sk apparatus according
to a first 10 enbodi ment” of the pr esent |nvent|%164 1733
Fig. 4 is a schematic diagramillustrating a QT f &.

5 is a schematic diagramshow ng an atom
dstfgwrmee lnopracwmq €appPglibyi anendiskpraftShiow ng

om structure_of 15 file in terns of a

t
BBﬁ%? SHTe PELPBRCPE ?ﬁ?}D PW89§ di agram showi ng a part
contdspued tiomn @faggra%.TlEngtJ@a&ﬁlga 4895 A PO A0 A%

atom ure o nterms o t wo- sour ce
igf t&6hs A0 Fele-JohScd éﬁf@@rtaabéda@aurgg t® Rakbnventional
continued fromFig. 8 Fig. 10 is a diagramshowi ng a
tpantigonti nued fromFig. 9. Fig. 11 is a diagram
illustrating a one-source effect 25 process perforned
in the.v2dés didlewppaialustsabiny hanflgng-ofige QT file

in terms of a two-source effect according te 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 is a schematic diagram showing an atom structure
of a QT file.

Fig. 6 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 is a diagram showing an atom structure of a QT

file in terms cof a two-source effect.

Fig. 9 is a diagram showing a part continued from Fig.
8.

Fig. 10 is a diagram showing a part continued from Fig.
9.

Fig. 11 is a diagram illustrating a one-source effect

process performed in the video disk apparatus shown in Fig.
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3. S04P1733 Fig. 12 is a diagramillustrating a
two-source effect process perforned in the video disk
apparatus shown in Fig. 3. 5 Fig. 13 is a diagram
showi ng a sanpl e description atom associated with a
video track. Fig. 14 is a diagram show ng a sanple
description atom associated with an effect track.

Fig. 15 is a diagram show ng effect types. 10 Fig. 16
i s a diagramshow ng an extgpsion field of sanple
description atom associated with an effect track.qcy,p1733
Fig. 17 is a diagram showi ng the details of the é?%ect
stype field shown in Fig. 16. Fig. 18 is a table
showi ng contents of the paraneter 15 flag shown in

Fig-Fﬂf;]Eigs égdi%:%mi?Hh%s%bgg%%%ﬁPQR@ﬂ%Eggig e%ﬁift

corresponding to ect types in Fig.

p20ckSs apsh g SHOWAA Gy RRAl kOB AL S PRI On Ay,
20 Fig. 21 is a diagramillustrating an alternate
3track. Fig. 22 is a diagramillustrating a track
header atom Fig. 23 is a diagramillustrating a user
dat & iat-or 1Fi g. dPRpray ahakagy am J4HRist CaSEREP B ers ertom
oGBS b oeaer, darg atom shown 0 g, 2 25
at(”?fg.1%4 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. 16.

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 atom shown in Fig. 23.

Fig. 25 is a diagram illustrating a track property atom
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SO4P1733 in the user data list shown in Fig. 24. Fig.
26 is a diagramillustrating a presentation type in
the track property atomshown in Fig. 25. Fig. 27 is a
diagramillustrating a QI file in terns of 5 a
one-source effect. Fig. 28 is a diagramillustrating a
Qr file in terns of a two-source effect. Fig. 29 is a
diagramillustrating an effect process performed in

t he video di sk apparatus shown in Fig. 3. 10 Fig. 30
is a flow chart showing a prbcess perforned by a
system control microconmputer of the video disk S04P1733
apparatus shown in Fig. 3. Fig. 31 is a diagram

ishoe ngsean deftbetispraoess inpé&ifjorbed by a vi deo di sk
apparatus according to an_second 15 enbodi nent of the
pr edEit- | ﬁvéﬁt@dﬁla%a@‘ lééuﬁérﬁtm%g’r RFFSRBUR e arkYPe

t k t
iBeber o -%gccgﬁ—%ﬁe P L bR 5 1% proban
' n"eE:}t 7 BESY k0% 1 FRLE YA 0g, Ot fhey lQVﬁ{‘tﬂegc'Pnszgf

ments of t resent 1 nvention are escrl b

adgﬁ@éomeowf%gb_refer ence to draw ngs. (1)
Construction of Enbodi nments (1-1) General Constrution

of \Aideo2Bi $k Appisrcatoms i1Fugtratisy & QIFocklei agrigamms of
showi ng a video disk 25 apparatus according to an
aghbodiqiie 6ELfehAt- present - 20

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 1s a diagram showing an effect process
performed by a video disk apparatus according to an second
embodiment of the present invention.

Fig. 32 is a 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

Embodiments of the present invention are described in

detail below with reference to drawinags.

(i) Construction of Embodiments

{1-1) General Constrution of Videc Disk Apparatus
Fig. 3 is a block diagram showing a video disk

apparatus according to an embodiment of the present
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S04P1733 invention. In this video disk apparatus 1, a
video signal and an audio signal of a subject are
respectively acquired by inmaging neans and sound

acqui sition neans (not shown), and the video signha

and the audio signal obtained as a 5 result of taking

an i mage of the subject are recorded on an optica

disk 2. In a playback operation, the video signal and
the audi o signal are read,fﬁgnlthe optical disk 2 and
output on a liquid crystal display panel servingcﬁhmn3
di splay neans or from a speaker serving as soun

.out put neans. The 10 video signal and the audi o signha
PSR 1t Che EAPSn: U FURAFABES ot gur (5 oant hal
tern i S, _keqguj . e ' ] quwed t Q.
S AN ULGR 0 AU il AURCL e S ALY oo
bFUe Qg Sh @A andNdn8dbbuhd - addhilshe 1 ¥h A8l SkAPRALALYS
1, the video signal and the 15 audi o signal obtained
aas ahe¢esiddo afighht anmdigeh« apidibl BEgnT 0@ n@teas a
conpressed into the MPEG format and are recorded in a
rgredet @f miakddof pheifayerel diret Bubdptt cute dieskrged| gn an
cific enbodinment, the QI fornmat is used as the

this ( J :
OPitI”éafP Shatt: HeRef N3 Eiack oppratitng HdreQrifspPnatonal

N . d I_npl file. |
B L EhAT e S kel e e gherant

utgeo data 18yueQnyerdd N0 A skh d60,si f .
Oanglog forn1%ﬁto d?%ital f§¥%?§e%§%%2§*?ﬁ§%€iéggah%ﬁiﬁy

meah® of MrdPEGspestat ,sand ngubputsuldeutgsitl habhs Vi dar

data in the 25 formof an elenmentary streamDV. - 21
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 signal
or the audic signal and edit it.

In the video disk apparatus 1, the video signal and the
audio signal obtained as a result of the image capturing
brocess are compressed infto the MPEG format and are recorded
in a predetermined file format on the optical disk 2. 1In
this specific embodiment, the QT format is used as the file
format. Hereinafter, a file in the QT format will be
referred to 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
analog form into digital form, encodes the video data into

the MPEG format, and outputs the resultant video data in the

form of an elementary stream DV.
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S04P1733 An audi o encoder 12 generates audi o data by
converting an audio signal DAl of the taken novie
fromanalog forminto digital form encodes the audio
data into the MPEG format, and outputs the resultant
audio data in the formof an 5 el enentary stream DA.
When video di sk apparatus 1 operates in a recording
node, a file generator 15 generates a QT file under
the control of a systemcontrol mcroconputer 19 by
nul tiplexing, in a synchicrized form the el enenta 18
streans DV and DA 10 out put respectively fromthegO Fl733
vi deo encoder 11 and the audio encoder 12. More

spedirf awdlibyencdrtewf i12e ggencabgevrautio gakei by esx@svaridng

i nput el enmentary streanms DA and DV and outputs_a
a§e%|‘t5‘é%&§1<9palle§éh %ﬁtt%t%kﬁﬁ PpELe oﬁl’rﬂnbfanﬁlﬁﬁvﬁ%ﬂaa&“ato

dﬁ%{,/{%l gqltrlgleaggtﬁ] %t%lttr}% tau io gugncf'ntocf t%at QIPE& H;]J?matls

a hecessary ate a nov

- afh O SR %ﬁgoggga&m the : AOMLEa dﬂ acrpet FPhnS o8t 9:& ed

I'n an  appending manner Iin a nmenory 15A of the file

cgenet 9 st2eamVWBEN the recording of the novie data
atomis conpleted, a sequence of data of the novie
at orfibies. gédeo ad Bk fapparahes 20 Qhﬂnaﬁﬁﬁoﬁedaine¢¢mding
menory 15A, and the result is output.

medet rolfide gensHAEeRS iaeseapEratd B ri%d@ uaﬁaértlfﬁhe

OB Ll L% DU ST ST L RETPYS oy Wi o,
hEFRBERYyRHO Sy |8 TRV AT st s esetiengs of

oBPBsLOWdNHS i b1 dat Aom ﬁﬁ% video encoder 11 and the audio

encoder 12. More specifically, the file generator 15
multiplexes the input elementary streams DA and DV and
outputs a seguence 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 15A 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 from the
data stored in the memory 15A, and the result is output.

A memory controller 18 switches its operation mode
under the control of the system control microcomputer 19.
In the recording mode, the memory controller 18 temporarily
stores, in a memory 17, the sequence of data of a QT file

output from the file generator 15 and outputs the data
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S04P1733 stored in the nenory 17 with proper timng so
that the data can be properly processed by the error
correction encoder/decoder 21. Conversely, in the

pl ayback node, conversely, data output fromthe error
correction 5 encoder/decoder 21 is tenporarily stored,
and the stored data is supplied as required to a file
decoder 16 and the system control m croconputer 19.

The error correction encogeﬁédgcoder 21 switches its
operation node under the control of the system conffol;35
10 m croconputer 19. In the recording node, the error

orrection encoder/decoder 21 tenporarily stores data

“GGERUL L 1T EmTERE Hombr § WbATEBPEer 1189 3% HatohbryIoE
d I [ tq t t The .error

i R A R A T
ehBobiBe/ deddier 20 .1 Ncddvarfant,i GHl ahe Op HBFL 3% @9dL0
obtain interl eaved data, an supplies the resultant
cdavarsely, ditta podphat brdndenedekaborco2:ctGanver sel y,
in the playback node, the error correction
eeﬁ@@@é4$%eﬁlzistb¢mm1@rriilly stored, dand a&hgastpredar
order, data output fromthe data

AREGut 2t BRI AP af 29U 2] ot Ref2be itRAAP 26 6s82dsthe

[ N int.ecl. a d supplies the resultant
Sgg%%@é?ﬁg%@gd& g?éggggg%grggﬁnry controller 18. In
thi S QGe8$, cbhee &I FRhEEEE AL RACOdeL  decder; &1
performs an error correction using the error

opersendn avdeodadeadeied dantirbe dat ehé nsiiden eeaedbng
process. 25 The data nodul at or/ denpodul at or 23 swi tches

. miggocom@iter 19. In the recording mode, the error

correction encoder/decoder 21 temporarily stores data output
from the memory controller 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/demodulator
23. Conversely, in the playback mode, the error correction
encoder/decoder 21 temporarily stores, in a particular order,
data output from the data modulator/demodulator 23 in the
memory 20 s¢0 as to obtain deinterleaved data and supplies

the resultant deinterleaved data to the memory controller 18,
In this process, the error correction encoder/decoder 21
performs an error correction using the error correction code
added to the data in the recording process.

The data modulator/demodulator 23 switches its
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S04P1733 operati on node under the control of the
systemcontrol 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 5 nodulates it. The data

nodul at or/ denodul at or 23 supplies the resultant

nodul ated data to a nagnetic field nodul ation driver
24 or an optical pickup 33. In the playback node, the
dat a nodul at or / denodul at of 23 Teproduces a cl ock
signal froma playback signal output fromthe oﬁq4€&|733
pi ckup 33, 10 thresholds the playback signal into a
obenatiomsimgpo@ undad thkecodésoilt ofotlas $yrtebt gpntrol

pl ayback data corresponding to the serial data
mg@ﬁ@‘?%ﬂl%eirn 1fhe F’éc‘é?etjﬁﬁ‘foﬁfiééés@‘)derhéher &&Gpt ant

back d h
e LRE T lstbur S53E Ph R REH0EhT riniA CeRae EPbn the
o RGPCLAORI 3, Qhégdéxs/&é%%‘&eész&hfntgpgéﬁgll disk Zogin

e recording operation, the magnetic

mPRdUi©dd ar .dr itHer d2da dﬁdd(ﬂ%t@rﬁ&@zﬁ@&hl‘aﬁdﬁﬂd33gupplles
accordance with the signal output fromthe data

thedudaildrandenodul atet R3aundern hhencoit ridle1df mbfelation
system 20 control mcroconputer 19. The magnetic head
dg2vexr H sPosadorsient tmétkuphé%agﬁrétme eagPaokf pedy

b8 T tr%%ﬁ%’g%i@%é%ﬁors%iséﬁ% Fhagusore Tidhal
chrf SRR S afTahbab kot d %%2?%“5%
t{lkgi&%l@ ec@lle%my@a&@sselrgnaqaﬁhem s tethdromibhel ppineal
decodes it so as to obtain playback data corresponding to
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 a 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 with the signal. cutput 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 optical
pickup 33 via the optical disk 2 so that the magnetic head
32 applies a magnetic field, modulated according to the data
output from the data modulator/demodulator 23, to a spot

illuminated with a laser beam emitted from the optical
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S04P1733 pickup 33. Thus, in the video disk apparatus

1 of the type in which a magnetooptical disk is used

as the optical disk 2, data obtained as a result of
taking a novie is recorded as a file in the QI format
on the optical disk 2 using the 5 thernomagnetic

effect. The optical disk 2 is a disk-shaped recording
medium In the present enbodinment, a rewitable

optical disk such as a magneto-optical (M) disk or a
phase change optical disk- %% -used. Under the contro

of a servo circuit 30, a spindle 10 notor 31 rot&®P1L733
the optical disk 2 at a constant linear velocity
pi€kMp, 3B, camsisantnatigell wirdeeldaeckt yphéAus dr od zbaetype
constant linear velocity (ZCLV) depending on the type
iof whheh apdargitogbskcal dhek sy weedi reurhe 3ot glisk 2,
the spindle by 15 controlling the operation of the

dgpp nabe Mo P32 FRSUHE BInR tROE AR Se6hFpeE 25 @
fromthe optical pickup.33. .The.servo circuit al so
AEREY Lo A et R L e
BB SREHRI NG cFREcSErVOo circuit 30 also controls the
seeki ng operation of the optical pickup 33 and 20 the
magneid eplieadl 32iand tike af acys-sieaiah reperaih medinger
the control of the systemcontrol mcroconputer 19, a
Idr the moraendl enbodooorputeerre2iteohl ¢ otstitdad déek such as
operation perforned 2¥ the servo circuit 30. The

h
2oBepRaloIRGkap1 38R ofieth ©Ta 3l BEBFE ARG OFTERBL 2% sk
igg@%% 1' gjlnzi:%rztg%t gols.di ot retlested fnomthe, indie

motor 31 rotates the optical disk 2 at a constant linear

- velocity (CLV), a constant angular velocity (CAV), or a zomne

constant linear velocity (2CLV) depending on the type of the
optical disk 2.

The servo clrcuit 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 tracking 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 microcomputer 22 controls the seek
operation performed by the servo circuit 30.

The optical pickup 33 projects a laser beam onto the

optical disk 2 detects light. reflected from the optical disk
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S04P1733 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 and outputs the detected
control signals. The optical pickup 33 5 generates the
pl ayback signal whose signal |evel changes in
accordance with a sequence of pits or nmarks forned on
the optical disk 2 and oyt£§L§ t he generated pl ayback
signal. The optical pickup 33 operates different]
depending on its operation node controlled by t e 4FL733
system control 10 m croconputer 19. In the case in
2WRY chS B frefg RECEEpERERT difirgeelds 1nsble aaptivalopirkap 33-
I Sk the .operation in the recordin de is
s PR AT BEHPndr T BeRc AP pPER LRSS OF Control
I ' I LS j [ I
R o T ot PP RS RE T Do B B R B 3R
olbpappairal wethkctdat soobial Rednassa rasdldpakatiaki AguR 33
nmovie is recorded in the formof a pulse train on the
geptrzds dilsk p2aybankt figyreds @hbRewhigimla Iphvade chhagge in
optical disk is used as the optical disk 2, the
AGRPFEH Chiviilipa3seausnes ath@iftht enstaskofforfed| agethe

b tr.i ki t tical disk 2 f 20 | ow, | I,
SRERD P e SRSl S 2 L 20,8 lov el
oI SR CRRERELCR: 4 ALEN AT, LRLShio on 15

oPREM A Om{cdeMBEHE BE DT 2yt Raeebystderdmldsarecordi ng
the data obtained as a result of taking a novie on
mi beoopipgugalr 195 disktl: cas26in 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,
In the case in which a phase change optical disk is 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 the same as the intensity level used
in the playback operation, to a high writing level in
accordance with the data output from the data
modulator/demodulator 23 thereby thermally recording the

data obtained as a result of taking a movie on the optical

disk 2.
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S04P1733 In this video di sk apparatus 1, as descri bed
above, the video signal and the audi o signal obtained
as a result of taking a novie are respectively
conpressed by the video encoder 11 and the audio
encoder 12 and output in the form5 of elementary
streans. The file generator 15 generates a file in

the QI format fromthe el enentary streans output from
the video encoder 11 and the audi o encoder 12. The
resultant file in the QT fotfhat is transferred to the
optical pickup 33 or to the optical pickup 33 andF®4ké733
10 magnetic head 32 via the nmenory controller 18, the
erran thder ectieondeticagenidecoder &l deandibbé aatewe, the
nodul at or/ denodul at or 23 and recorded on the optica

- vifleR 9ignal thd vhdeandisleigppar abtiained i3 th&epraybakk

out put ron1%he ogéécal

operation, the playback sign
tig e e vl

I
IR k P¥ES PLepF HRRESEY aFFFéPH §3p@ by t
diul ator/ I d.th t i
<BREAE L SR 8Ly BB s s Sl DL ERL fom

oBl 0558t RY stheaRE ! OrTHOIFi g6t [ORe rSAEOdE dacodets 2,
and thus the file in the QI format recorded on the

fOpEi Dalthl o Zokfat efr@duted e1&hen 28r ¥ einreduce dutata
of the QI file is output via the nenory controller
f1em tle tHalefd leacddender ab@l theepv@so t4ca@rrf LRe dEre
out fromthe nenory controller 18, the file

GBE bR 16 L6epar Atest LI Tac opv bR RIS Tt GOV FBEo
SR B S SRR AT B e
magnetic head 32 via the memory controller 18, the error
correction encoder/decoder 21, and the data
modulator/demodulator 23 and recorded on the optical disk 2.

In the wvideo disk apparatﬁs 1, in the playback
operation, the playback signal output from the optical
pickup 33 is processed by the data modulator/demodulator 23,
and the result thereof is output as playback data. The
playback data is processed by the error correction

encoder/decoder 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

controller 18.

If the file deceder 16 receives the QT file data output
from the memory controller 18, the file decoder 16 separates
the received data into video data and audio data and outputs

elementary streams of video data and audio data. In this
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S04P1733 process, the file decoder 16 acquires novie
atomdata via the seeking process perforned under the
control of the systemcontrol mcroconputer 19, and
the file decoder 16 outputs the elenentary streans of
vi deo data and audio data 5 in accordance wth
managenent i nformation described in the novie atom

Vi deo decoders 13A and 13B deconpress the el enentary
streans of the video data_agg_putput t he resul tant
video data to the display ans or an external dEVIC%
(not shown). 10 In this video di sk apparatus 1, S04P1733
because the video decoders 13A and 13B are each
PESESBFe %ffe fridCed§FAge el Enernicaiyes sk tom gréavideo

b Itaneo sI and in
tglgrg Jrnq O%%%F’epgﬁ% %Ldmaigfat tﬁE
f t t [C 1
e e oo e e Rl El‘?é‘t%%% c?ﬁ%ﬁéﬁ 2

ot £H 08 O tefemb B asy f O J Qs _olfnv@d@@rc_ﬁ@ia RirayBagko data
operation, the effect addition circuit 35 directly

igutpodsdanve wiideomadkadandarac dnfedmé t bon tdesoridled in the
decoder 13A or 13B without perform ng any process on

nprae e data. However, when the 20 video data is
edit e effect ddltlgn circuit 35 adds or does

not "?égfﬁot Heé?‘f‘%’a’: 135 338 4P Bafe e 4sT Sa t@Snﬁ‘h‘?f&e‘?‘?s‘iYed
g¥em§ osfysc%%n},gagzar%tgn g.@g&%eéhé}ﬁsﬁt 9

output Tromthe VI

a0tk ptd scH @i spesyl hadis \erd%&a datayndn &é%ﬁctewnée%&&m)
ef fect processing, 25 two video data out put
Inespectuiveby di sRmpheratdudeq, deeodess +he?2&ideo decoders
13A and 13B are each capable of processing elementary
streams of the video data, it is possible to output
simultaneously 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
microcomputer 19 as follows. In a normal playback operation,
the effect addition circuit 35 directly outputs the video
data 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 35 adds or
does not add an effect, in accordance with a command issued
by the system control microcomputer 1%, to the video data
output from the video decoder 13A or 13B and outputs the
resultant video data. In the two-source effect processing,

two video data output respectively from the video decoders
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S04P1733 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
deconpresses the elenentary stream 5 of the audio
data output fromthe file decoder 16 and outputs the
resultant data to audi o output neans or the externa
devi ce (not shown). Thus, the video disk apparatus 1
has the capability of nonitoring the video data pl ayed
back fromthe optical disk 28 -10 The system contro

m croconputer 19 is a conputer responsible for S04P1733
general control of the operation of the video disk
lappat@tiise hrel donespersdnte ansbpgratiicko pgetdoviedtyy
a user, the systemcontrol mcroconputer 19 executes
eéfwiocm:smeﬁg ipgogeeinmsiesy &4 the ac gl wddas i oB hewpyuils
to control the operation of various parts of the video
Sdi sk apparatus 1. More specifically, the system

CO g Tb CLOSOIRUIET 9, EONLLOLS YA LOUR APRLALI GRS,

|nclud|ng recor di ng o a on

of t}pé NG back oﬁ{}ﬁiﬁ”fq:%% QEEafII@rHetd&%eﬁépibcé‘ﬁd di sk
2 and presenting the 20 pl ayed-back video data to a

ouBRlits afict iragul benyidiae dat andieteutNat eebhat orithd hi s
vi deo di sk apparatus 1, the processing program

epkendledelyy cehénsly stramndont Fbhis, nfley otgeputiésk 18pparatus
preinstalled in the video di sk apparatus 25 1. Instead

1ohapridienSERRPLAEY IRE BIoadéssing Hhoghaee faka-phayed
back from the optical disk 2.

The system control microcomputer 19 is a computer
responsible for general control of the operation of the
video disk apparatus 1. In response to an operation
performed by a user, the system control microcomputer 18
executes a processing program stored in a memory (not shown)
to control the operation of wvarious parts of the video disk
apparatus 1. More specifically, the system control
microcomputer 19 controls various operations including
recording of 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 the video data,
etc.

Note that, in this video disk apparatus 1, the
processing program executed by the system contreol
microcomputer 19 is preinstalled in the video disk apparatus

1. Instead of preinstalling the processing program, the
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304P1733 processing program may be installed froma
storage nediumas required. As for the storage nmedi um
for this purpose, various kinds of storage nedia such
as an optical disk, mgnetic disk, a nenory card, or

a magnetic tape nmay be used. 5 (1-2) QI File Fig. 4

is a conceptual diagram show ng the basic structure

of a QI file. The QT format is a file format

est abl i shed as an extended function of an operating
system (OS) to nake it posdible to play back a anin%
picture or 10 the |like w thout using special har ffdFd./33
The QI format is a tine-base multinedia file fornat
prha¢saltowsogeah day aé ninstaliledsffa@i s ssuwclagasmadimmas
pi cture data, audio data, still image data, text
rggrareM DiAsddes the. storase pledyen Bk kthsiicpurphae: t he

S an el ous forms, e synchroni 60 on 2 single 15
oASFFELS A1, SeBRIAL Yool S SR ROLE U (D e e

(so0pndgr and ct ext are respectively referred to as a
video track, a sound track 20 (audio track), and a

t extrityr.adkis Thecddeddtua if di afiedm dHiGdindesha basick such
as an MPE&Q2-PS (Program Stream) track for nanagi ng
shthetipieredd ad@Fatbie vi dde @4t dounat airdiso fddeafosmeth as
MPEG2- PS data. In the %g file FI or F2, a set of such
eftallsShest e & o8 eRAA%e farkighond athPRPER&4RFERYStem

(bgfo{gn%éﬁgni Sﬁggéf%fgjé@ %Ha& égck a moving picture or

the like without using special hardware. The QT format is a
time-base multimedia file format that allows real data in
various forms such as moving picture data, audio data, still
image data, text data, MIDI data 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 as media data in different tracks. Tracks
in which real data of video, sound, and text are
respectively referred to as a video track, a sound track
(audio track), and a text track. The QT file further
includes a track such as an MPEG2-PS (Program Stream)} track
for managing multiplexed data of video data and audio data
such as MPEG2-PS data.

lIn the QT file Fl or F2, a set of such tracks forms a

movie data atom, and management information associated with
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S04P1733 each track of the novie data atomis
organi zed as a novie atom Note that atons are al so
cal |l ed boxes. The novie data atom has an atomtype
nanme "ndat" and is also called a nedia data. The
novi e atom has an atom type nane "noov" and 5 is al so
called a novie resource. The QT file nmay be in either
an all-included formFl in which the novie data atom
and the novie atomare all formed in the same file or
in an external -reference TofmT2 in which the file
includes only the novie atom The external 10  S04F1733
reference file F2 includes data that points to a novie
cdghatraclomiexinst magie ndafotdton fisl erfiniZpd ssakl newie
the file F2 to be used in non-linear editing or the
atrRe. Nieh Bratodtems 2t aé'tsé’rncé%%fii]ﬁ‘gxﬁsn af NEx ey Al

e as _t f|Ie FI), pana a noyi e
da{t%maéﬁlgﬁgaseﬁélng%o oF a8 suc 1%n ast aa)r/lé'“w"a{:?@eed a
Bt A Q5+An ab3ohile. PALdn iHadi Gat wemta?gggé QA @Roov" and

thereof on a recording nediumis also described in
ikhel sovi€l laidom mbitié heexamel.e of the all-included
type file F1 showmn in Fig. 4, audio data (A and A2)
and Mid@F dala pafl landnVe2)ithed am ealst-dmedudsdngchima F1 in
data in a novie data atom and these nedia data can be
"Bl &Y eth KR 1en dat e of trth e dniths ﬁﬁﬁh@eﬁ@ﬁ arenﬁéilnﬁ@xremi
de cribed in.,a novie atom,stor

OB 108 B e e G AC A RS 11 G S0P i n

wﬁ;fﬂ%ee ﬂtl%mﬁ&%&&' 'Jhl%ﬁ Xt ﬁ&@fﬁ‘é JESEr ense %¥P§rnal—
e F2. 25 Fig. shows "a general structure of a
rﬁE&téhéEﬂﬂir%t®ﬂ11n§ﬂudes 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
the movie atom.
In the example of the all-included type file Fl shown

in Fig. 4, audio data (Al and A2) and video data (V1 and V2)

.are stored as media data in a movie data atom, and these

media data can be played back in accordance with management
information described in a movie atom stored in this file F1
or in accordance with management information described in a
movie atom stored in an external reference type file F2.

. Fig. 5 shows a general structure of a movie data atom
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S04P1733 i ncludi ng video tracks and audi o tracks and
that of a novie atomin a all-included type file,

such as the file F1. In this figure, type nanes of
respective atons are also shown. In the novie atom
track atons (having a type nane of 5 "trak") are
substantially the sane in terns of structure of

| ower -1 ayer atons for video tracks and audi o tracks,
and thus |lower-layer audio_track atons are not shown
in Fig. 5 for sinplicity. ¥he novie atom i ncl udes
atoms i n which managenent 10 infornmation, such as>4EH 33
Jinformation necessary in playback of the file and
ipeshdinm Vifesr fapcbn amraudip fgackal anthttdhiat pg a movie
aﬂescribed, mher?in the atons are organi zed

P@ré?p%i?ﬁﬂ?%?c Heﬁgriﬁﬁﬁ)ﬁ%&epySBEPt?%thqwﬁ%%e Fl. 1In
ARSCHATE L kB e o ES et

atom “an r ONns.
The@germé MAAas, t ¥PEcina®msMAdyi AR headehane of
information is described therein. e track atomis

"toaked aforsubachntialky ithd BamaDVhetéahia ot efrubbutdise
specific exanple, a video track atom and an audio
lovarklayomadoas for meidlecEdgiacksaghd atwind rickhotes and
track header atom an 20 edit atom a user data atom
LAY ORI YA oA iHede AtRPEnBrRfPYthShoMac kN af By ©

fggfggm tjé¥% about corresponding real data in the
rovi € data dtomis described. I'n the track header

at o header éﬂ@r&”ﬁ!’fﬁ!&hﬁ@s! Stofl€SH Lhadn JnQnéJli‘&ne%{jé t

atom information indicating the 25 tenpora
ifebahd ONSNi Buvht s COIMLSRIBENAY: HE thdr ataa y( L8abLayikk
of the file and position 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 atem, and other atoms.
The movie header atom has type name "mvhd™ and header
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. FEach track atom includes a track header atom, an
edit atom, a user data atom, and a media atom. In these
atoms of the track atom, information about corresponding
real data in the movie data atom is described.

In the track header atom, header information is

described. 1In the edit atom, information indicating the

temporal relationship with corresponding media data (real
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SHP1733 data) is described. An edit list atomis

formed as required, and the tinme-base relationship
between the track of the present track atom and the
nmedia is described. In the user data atom additiona
user -defined data associated with the 5 track is

witten as required. In the user data atom as

described in detail later, a plurality of additiona

data can be described by using extension fields. The
medi a atom has a type nan® 34nfi a", and infornmation

for managi ng the conpression nethod, the storage S04F1733
| ocation, 10 and the display tinme is described

dehef ein.dsEwrifredi. a At oadlincliddestamnnedi fotreatiers ateomired,
a nmedi a handler reference atom and a nedia

apgf Bfﬁ?ra’ftli%béﬁénﬂrelﬁtlt%@lﬁé’dPﬁtﬁ@%e?heattémck Réatles

i nf t d ed. | th di handl
PFEP R o '%Qhé o ene o melan it "?%#%b@?ﬂ”» | AREFhe user
dé@ﬁ 2 n‘i, %H&l %iéxe%%‘%ﬁ%ﬁgdé e toﬁcga'téd with the

eSCI‘I ere It pOSSI etect t

tdatr iyn&l&tﬁeh as yécgiﬁqecdat an0fhaUgi &y dRka. athe, nesdi a
information atomis assigned "mnf" as its type nane,

dandriead dus dekads bdtdmf er pAtrehiagsotisailédinnth d2k: a
sanple, which is a m ni num managenent unit, are

cgesks i drsfrilketdhby newing iaHtenAaeh ofigtdm The nedia
informati on atom i ncludes a nedia i.nfornmation. header

at omhtes BEAL 32 LTy ihfdo 2 H?aﬁ??ﬁ(mqﬁ%ﬁ on®RRatifor g on
oS8 iR ol SRl S RSy ' O S RARTER GO
, pon |ng

aﬁg'etﬂ@ailsgﬁta% t8mdatf ct@&llﬁédrglfx@f@:ﬁﬁe Thd3media 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. In the media handler
reference atom (denoted as "media handler" in Fig. 5}, the
type of the corresponding real data is described whereby
making it possible to detect the data type such as wvideo
data or audio data.

The media information atom is assigned "minf" as its
type name, and various kinds of information associated with
a sample, which is a minimum management unit, are described
in the media information atom. The media information atom
includes a media information header atom (such as a video
media information header or a sound media information header
(in the example shown in Fig. 5, a video media header))

corresponding to -the real data, a data handler reference
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S04P1733 atom (denoted as "data handler” in Fig. 5), a
data information atom and a sanple table atom The
nmedi a i nformati on header atomis assigned "vmhd" or
"smhd" as its type nane depending on whether its

hi gher 5 | evel nedia handl er reference atom i ndicates
that the corresponding track is a video track or an
audi o track, and header information is described
therein. In the case of a track that manages data in
whi ch video data and audi® data are multipl exed, such
as an MPEG2-PS (Program Strean) track 10 that mafdg@d’33
MPERX2- PS data, a nedia infornmati on header atom (base
atgen&taidtededsa" daf orrmtdlen "héadetg. i% ,assdghed " gmhd"
as its type nane. In the data handl er reference atom
ipfReHrafEdioA tassoerdte Falictr Rhahds i HgPtof t he

t d ibed. In.th
S P L L céﬁFh%mﬁe‘hga a" or

"§ 4298 %atc§§8 ﬁé}ﬁeo\?@ée eﬁ%@gg”@ﬁm W d3t8 f0,08

erred to ata re erence %tom

. 15@@1 sele hhall er at O dch@ssteRethdsddler” tasti tse t ype

name, and information associated with each sanple is
c@fregsordibgdtrhek eisn.a Mielepanphek tablaam atdivi hedeidesnal
sanple description atom a tinme-to-sanple atom a

- heatpt endiormagiom 1s sesmnibedt herrink atlomthandase churik

of fset atom In the sanple descr tion atom

LRt BANABERLO% o CaUPRACh STAIF BEAt gPAaErale data
-ESE I P 0 B0 O TRRE LS DT 200 xsc
that manages MPEGZ2-PS data, a media information header atom
(base (general) media information header} is assigned "gmhd"
as its type name. In the data handler reference atom,
information associated with handling of the corresponding
real data is described. In the data information atom,
information indicating the storage location and storage
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
described therein. The sample table atom includes a sample
description atom, a time-to-sample atom, a sample size atom,
a sample-to-chunk atom, and a chunk offset atom.

In the sample description atom, information about
decoding, such as information indicating the data

compression method and associated information, is described.
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S04P1733 In the tine-to-sanple atom the tinme-base
relati onship between each sanple and decoding is
described using a frane rate. In the sanple size

atom the data size of each sanple is described. In

t he sanpl e-to-chunk atom the relationship 5 between a
chunk and sanples included in that chunk is

described. Note that a chunk is a block including a

set of a plurality of sanples, and each track data in
the movie data atomis for#kd in units of chunks. In
the chunk offset atom information indicating the4P1733
start position of each 10 chunk with respect to the

Iat aht oimd¢ f-fsialnplesatescrihkedimasbage areleittiopship t he
Qr format, in accordance with the managenent
DERPBEHEEE Bh HEPLFi Bed feradi@dsdfpreseribred arsdny aj frame

b t tiall t | e
RhFon 1 & fafegETEnt L h1A 75 bh 5?{9%?%26[%%33 SThte
t t
19 ngcpﬂﬂ%iV|geo@§a %g? aungth]a§$f e rglatlo?shlp

streans ata, which are

pdatdeRfa dhRKOnfi bonpBSe i9ahaddi tnthesd @S is
chunks, that is, sets of sanples, such that chunks of

dnsdebb@atamatenmnhary clafrrkedns aahtlochuitks volfi ngudi ®et of
data el enentary streans are 20 alternately |located. In
at RéuprbsenhtofenbBrl aentand ieachl Enenk ad@xtastmeazmeomome
audi o data i s encoded into a conpressed formby th

datai %tm%rf-csoof@efmfé PR URicosT @AnEBURKE h tHo FaRBERE BFEeet
< D P 0 Bl 398 L0855 PIBILANY g3 KB o
cHhQEOW§m§QQ%beé% t8 en3%tart 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.

Oon the other hand, in the movie data atom, elementary
streams of video data and audio data, which are real data of
the QT file, are stored in the form of chunks, that is, sets
of samples, such that chunks of video data elementary
streams and chunks of audio data elementary streams are
alternately located.

In the present embodiment, the elementary stream of

audioc data is encoded into a compressed form by the audio

.encoder 12 in accordance with the standard of the MPEGI1

Audio Layer 2, and the elementary stream of video data is

encoded into a compressed form by the video encoder 11 in
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S04P1733 accordance with the standard of the MPEQR
Video. In the QI file, various types of video data
such as Mdtion JPEG video data, Mtion JPEGO000 video
data, MPE&X4 video data, or AVC (Advanced Vi deo

Codi ng: MPE&-partl 0) video data and various 5 types

of audi o data such as Dol by AC3 audi o data or ATRAC
(Adaptive Transform Acoustic Codi ng) audi o data can be
enpl oyed. Video data and the audi o data are not
necessarily needed to be~if°a conpressed form but
unconpressed video data or audio data such as |i¥eH1733
data nay al so be enployed. 10 In the QT file, it is
agicsgdantoweidtht ¢het erendatd ¢ thiei MREGY| Weteadat anante QT
audi o data are nultipl exed, such as MPEG-PS (Program
I3l Peaf r tRID. EYPRSt RE O rddE Baehngs dMafideo FPEGcKRideo

d di : f t lied.t i d
356 TafHEL SpetRR08 e 1975 MBR® PP Shvee: Peckhc
(hﬁ@ﬁﬁce@svfﬂgﬁM@oh?n?F'&5EG41 Q38 FLES, é%#éja%g 8LFious
diagrans showng fife structures in the f or mat
tgpesrobeshdiss Agthheuéh | anweAgs, acBosud BSRRAL Ve hYREC

nanes defined in the type field. Figs. 6 and 7 shows
(&dapkavp| Traofs farfi AMterstng: fodegs spets fdead asn2Bean
effect process via an editing process. In this ‘
CERAAPFS, Vorlep Bakavinddhe seklipsdatbjans awtt sechesarily
ef fect, process. Such an effect process is called a
NERASS Gl 0¥ aff BcEOBP LT £o&ecPRT cUsiRzISgS Bt video
dg{:ygff:]'eﬂgii%r (&g%ﬁsgﬁcﬁ)nasorl%.n\élaqegaégurﬂé:e alka?roebe. emplo ecfi.
nonocnrone conversion, Ssepla conversi ) urri ng, a¥1
IBStA®SE HiNG., 1t3Ps also allowed to store data in which
video.data and audio data are multiplexed, such as MPEG2-PS
{Program Stream) data.

In the QT format having a video track and an audio
track, an effect to be applied to video data may be
described in 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,
for respective type names defined in the type field. Figs.

6 and 7 shows an example of a filtering process specified as

an effect process via an editing process. In this example,

. only one video track is subjected to the effect process.

Such an effect preocess is called a one-source effect process.
Specific examples of filtering processes on one video source
are monochrome conversion, sepia conversion, blurring, and

mosaicing.
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S04P1733 Figs. 8 and 10 shows an exanple of a
two-source effect applied to two video tracks.

Speci fic exanples of two- source effects are cross
fading and wiping. Note that in Figs. 6 to 10, only
effect tracks and tracks (source tracks) 5 in which
managenent information is described as to video data
to which effects specified in the effect tracks are to
be applied are shown, but a description associated
with audio tracks is not-sifown. In the QT format, the
effect track has the same nedia 10 type as the \A04&Ed733
track, and thus the effect track has the sane field
st r uilgur.e saandl had gfowshenvedespedifaa the-source effect
track is a track for fetching video data to which the
appleed td $woovbeeapprd®d . alfgerhlisc tdvampdgscett Feek
can be of various types depending on the video data.
SPBFC®HMIES fR8 ﬁ%o%%ﬁaéénﬁr 38R ERiBE offOfRetiFUed

nedl t ey o di.a e that, allo it to
Fﬁ%ndlei%for exa ﬁﬁﬁEéfaégs oSS Sggﬁfe ?aCks)

rogram Str

ih anMErP hhaia @aegétﬁnma%%holga&@s@ﬁ%edml t Bl 6x&h
In the embodinent, it is assuned that the source

dhtacko ivvhiant éaﬁ&coé dfe-ivfidaoifetha dimet 2Qadhatars,to
inthe QI file, as shown in Fig. 6, followwng a novie

bheapiericat ereobhawmpVig: at cescaiptbok satsowiefted witeo
track is formed in the manner descri bed above with

aP%%%r%ﬁﬂ9¥S i8 FPH.smPWNn the Cﬁ file, this video track

{7 ack BB s B a1 95e LT bt AR e TF Rk d e
t&ﬁéfégnﬁ%k 5§d£8r9¥§Ekf¥%ﬂM khughﬁhe ég%ect track has the

same field structure as that of the video media. The source
track is a track for fetching video data to which the effect
is to be applied, and thus the source track can be of
various types depending on the videc data. For example, the
source track can be of the video media type or of a media

type that allows it to handle, for example, MPEGZ-PS

{Program Stream) data in which video data and audioc data are

multiplexed. In the embodiment, 1t is assumed that the
source track is a track of the video media type.

That is, in the QT file, as shown in Fig. 6, following
a movie header atom of a movie atom, a track atom of a video
track is formed in the manner described above with reference
to Fig. 5. 1In the QT file, this wvideo track is specified as
the scurce track. Following this, a track atom used as an

effect track (Track atom (effect)) is formed. As with the
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504P1733 video track, a track header atom an edit

atom and a nedia atomare formed in this effect

track. In this effect track, in addition to the track
header atom the edit atom and the nedia atom

descri bed above, a track reference atom (having a 5
type nane of "tref") is also form In the track
reference atom information is described to indicate
the source track to which the effect is to be

applied. Mre specifically,3Tm the track reference
atom a track ID described in the track header &0l 733
(having a type 10 nane of "tkhd") of the

viaes espdi]i Rg t3adkCRedd@ae ko tosm, des ced bethtidh,aahtiagknedia
reference type atom (having a type name of "ssrc) in
athinsate aftkemegf énehbes sgbimctAtirrakk | ithigneffect track,
identification code uniquely assigned to each track.

iBagditinp tha $her heker Dieadee efpBctthe KLY @AMy f 3 the

t i deo 15 track to b d..ln th f
TOREe BT SR AE koA | R ERahiorkoat o Brgdo =

tGp8Nfarfe ANG QL V) dLO Iy acks fy0 @ novie atom is
Specified by a track ID described in a track reference

typerrated@® tQack hee fihelcenaftn, | th#den6ase 0 d@escribed
two-source 20 effect as in the exanple shown in Figs.
t8 indidpte wheobouvieeordakadhkswbich towief facomis to be
including two or nore video tracks are specified by
appbied acklarps sgesefield ¥/n 18 thackrathefiaiereaceypecn, a

ato The effect track includes, as co ohent. elenentg
COPCE I SRECHARES S o of PG URABE EdTh (YRR 9a Nt
ngﬁgdgf &yﬁﬂa")aof B8 corresponding source track is
described in a track reference type atom (having a type name
of "ssrc) in this track reference atom. A track ID is an
identification code uniquely assigned teo each 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
shown in Figs. 6 and 7, one of video tracks in a movie atom
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 example shown in Figs. 8 to 10, two of
video tracks of a movie atom including two or more video
tracks are specified by two track IDs described in a track
reference type atom.

The effect track includes, as component elements of the

media atom of the video media type, a media header atom, a
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S04P1733 nedi a handl er reference atom a nedia
informati on atom and a track input map at om (havi ng
a type nane of "imap"). In the track input nmap atom
informati on associated with the source track to be
input to the effect track and to be 5 subjected to the
ef fect process is described in a QI atom structure.
In the QT aton1structure, as many track input QI atoms
(having a type name of "in" (first two characters of
the type nanme are expressetf as 0x0000 in
hexadecimal )) as 10 required are packed in a QI at(#R1733
contai ner (having a type nanme of "sean") which is the
medgheksandBvelrefeoance dtren, QB ratiam shfactiatrien Eaoch, and
track input QI atomincludes an input type QI atom
a( ﬁawhglramtyﬁ@pnaﬁemofha“ﬂng ef itvse pame <hidzepéls ofn
h t%ge na are ressed as 0x0000 in 15 )

x GHRES Py RAR: & thglr)tﬁ‘f’zH“aFﬁBnl APRRCETGcUifh the
sYLIE LB B0 ﬁgdlgpg@% TR Be cLup o P o ep%ng a

type nane of ndi catin

5855 80&d H0 thie 8 8LE € & rddeaGk 1sheé§c£{1@éd Ilrﬂ; QOBET 88ém
to the one-source effect shown in 20 Figs. 6 and 7 in

swhictutdere is only one track input QI atom there
are two track input QT atons in the case of the two-
sourlge tékf @€t stahotiruchuFegsas Suany 1Gackhasput Mt edo@F
file, source tracks_ ST, ST1, and ST2 are identified
(BT’%%% 3 raee PéF‘%r%T:lce”ht dﬁﬁl(fﬁavm@ PanAsE e r850hatke of

b Slane Urel DLLSEY A7 A5hobd B LNEdiaGH, | Yt -
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 input QT atom includes an input
type QT atom (having a type name of "ty" (first two
characters of the type name are expressed as 0x0000 in
hexadecimal)} indicating that the input source is video
media, and a data source type QT atom (having a type name of
"dtst") indicating a name uniquely assigned to the 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 QT atom,
there are two track input QT atoms in the case of the two-
source effects shown in Figs. 8 to 10.

Thus, in the QT file, source tracks ST, ST1, and ST2
are ldentified by the track reference atom (having a type

name of "tref") of the effect track ET and the track input
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S04P1733 map atom (having a type nanme of "imap") as
shown in Fig. 11(C or Fig. 12(D). Fig. 11(C shows

an exanple of a description for a one-source effect

and Fig. 12(D) shows an exanple of a description for

a two-source effect. In Figs. 5 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,
informati on associated witB%he effect is described

in a sanple description atomin a sanple 10 tabls®4pP1733
atom Fig. 13 shows a sanple description atomof a

m¥b 0800 I @akrinkNa F goe Tdndnd £f 0k hoyt NG Fisthowhdint heg.

data size of each field is described by a nuneral

1enc) osedridetldepn. parient Hd4es. shows hen sarplpée of a
description atom of the video track, the 15 size, the
degpeiptmn forsd) onemPutve eéfsrbnaed Kite J&AP) eshows an
description atomare. described. The sampl e ,
eYER}T R Gn EPERTPEI¥b F9Fc PudYS ™ FPETE SHteEher nb? ef1os-

he, nunber,,of. _entries . ncl uded.in sanpl e .+ -

lg:iég)cr%%{t)i(g at gm]t;l{é&delséc@ﬁbgg, Q%LH élpﬁﬂélr %rlrgr gcgévena%ai/ta
o¥! U880 S AL 1 HESEF F A QUYaLRL! i BSwhidh WHekc30thebat i ng

I nformati on such as information indicating the data
appIPERSSI aheneilod dsadeser dbedrilasdt he nunber of

entries. In each entry (video sanple description

ent riy) thehef&egte tofackhe inhAvryatiisordessocbatied anch the

subsequently the data conpression nethod (data

efbpfiat)s id6SgESRP bERY.2 PEPHEr ABFET 1P TeAEANeh ry Sample
tggig%ﬂx%ﬂnp%%gqefgréﬁgdgag %QR£¥% ggg%f%ﬂyighdaioéoof 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 sample description atom of the video track, the
size, the type name (stsd), and the version cf the sample
description atom are described. The sample description atom
also includes flags. Furthermore, the number of entries
included in the sample description atom is described, and
there are as many video sample description entries, in which
relating information such as information indicating the data
compression method is described, as the number of entries.

In each entry (video sample description entry}, the
size of the entry is described, and subsequently the data
compression method (data format) is described. Furthermore,

each entry (video sample description entry) has a field
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S04P1733 (frame count) in which the nunber of franes
assigned to one sanple is described as information
associated with the data format. On the other hand,
in the case of a sanple description 5 atom of an
effect track, as shown in Fig. 14 for conparison wth
Fig. 13, the sanple description atomincludes fields
for describing the size, the type nanme (stsd), the
version, flags, and the nunber of entries as with the
sanpl e description atom of f#he video track, and,
subsequently, 10 include as many entries (effect S04P1733
sanpl e description entries) associated with the
(Erbmet casmtrlequ webdchEeled rentbrey EEf feate sagdigned to one
description entry) associated wth the effect has a
spiple Isidescdeddascinfriptilee speeciafed hdthnthy daer
a field (Data Format) for describing the 15 type of
fPﬁQagffect. As shown in Fig. 15, the effect type is
descd. [ u p i.C h ct q .8 f i
Gl h:fen% o@hfe? }rlar% :;.*Lglbgﬁj]geg%slg @)faa S le B%agr{pecclon

types Ttor a one-sour ncl ude bfdrri

- atbhUs} , art MG cst Y8k [ S rdnhoweokQr Flit.ntléf tddH LomBESEson

detection (edge), enboss (enbs), HSL col or bal ance.
withs| Blg. RGB tbkokailpl @anbes (righbpn 200 harqineies ($8143 ,
bri ghtness and contrast (brco), etc. Effect types for
fart dpseoilricy &hfeeiz¢ ncihrdd yolr oamke{stsdrosdef gdesion,
ush, sljde, al pha blending, zoom SMPTE (Society of
ERBET orP ™ Cgr 8UBRAT T SAEI6R BRgYHERIE Wiegele SVPTE
LE] MPTE . radi al .. SNVPT trix, etc., althou a 25
dF%%?¥E£%3féE§P e8§d%%%rwk)%33nrﬁg ho?n%h\ﬁgisﬁ uggg}y1n

- 1hBBude 4k many entries (effect sample description entries)

associlated with the effect as reguired.
Each entry {effect sample description entry) associated

with the effect 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 types
for a one-source effect include blurring (blur), color style
{solr}), color tint (tint}, edge detection (edge), emboss
{embs), HSL color balance (hslb), RGB color balance (rgbb),
sharpness (shrp), brightness and contrast (brco), etc.
Effect types for a two-source effect include chromakey,
cross fade, push, slide, alpha blending, zoom, SMPTE
(Society of Motion Picture and Television Engineers) wipe,
SMPTE iris, SMPTE radial, SMPTE matrix, etc., although a

further detailed description is not given herein. In the
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S04P1733 present enbodi nent, the effect types further
i nclude posterization (YPST), nosaic (MOSA), reverse

- (RGB Reverse (Negative) (NEGA)), random dot (RDOT),

and user defined effect (UDEF). 5 The posterization
(YPST) is a process of reducing the nunber of

bri ghtness |l evels. The nosaic (MOSA) is a process of
conversion into nosaic. The reverse (RG Reverse
(Negative) (NEGA)) is a process of
positive-to-negative convetki-on. The random dot
(RDOT) is a two-source effect 10 process in whichG4 733
screen is switched while randomy placing dots.
pPeg¥hsi afbfintdiits ehéestrddtr tRpepr esefier emQdiaaeNt
allows an inprovenment in usability. The user defined
rebteciz{ UREF) (YPSTa, geoexic @UOB&Ct typersqgiR&R Reverse
effects defined by manufacturers or the |ike that 15

(Negat tee deWEERY ) or TeR@on 4ot (RRETYHet a7d eparypéfoncdhe

er d d effect (having a type nanme of "UDEF") is
%z?FﬁegééEE@i ng an extension atom provided for use to

des;fﬂvégg;os%@rgg sLo, | ahamyetiog pfoddie dat a LOLIR che

the etalle type is Ined int

nexbensh PN Bl Pnekhe1 #8&r s 20 rdef npedi ef fiesa)i Ssagt gyabddss
effective. The entry (effect sanple description entry)
odf ceacdrsiefif dattoi nobades tihe sarerbéelRSB a&svielrese in

an entry of a video track, such as a reserved field,
(Netlat ivelef @F&GAGe 1P naledddeasisd ofepesithyrt-YamaERyive

i ncl udes an extension atom 25 for use to describe

CERVENST T i it6r FAPATR RS oG AT d T § htuogpurce stfect

process in which the screen is switched while randomly
placing dots. Provision of this effect in the present
embodiment allows an improvement in usability.

The user defined effect (UDEF) is a generic effect type
given to effects defined by manufacturers or the like that

provide devices or the like. The detailed type of the user

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

using an extension atom provided for use to describe
extension information of the data format. Only when the
detailed type is defined -in this extension atom, the usex
defined effect is actually effective.

The entry (effect sample description entry) of each
effect includes the same fields as those in an entry of a
video track, such as a reserved field, a data reference
index field, etc., and finally includes an extension atom

for use to describe extension information associated with
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S04P1733 the data format. The extension atom for use
to describe the extension information associated with
the data format includes a stream descriptor atom
whi ch is described as showmn in Fig. 5 16. Mre
specifically, the stream descriptor atomincludes a
field for describing the size of the stream descri ptor
atom a field (strd) for describing the type of the
stream descriptor atom a field for describing the
version of the stream descdd ptor atom and a field
for describing flags. 10 Following the flag fiel 04P1733
there are fields for describing specific extension
thef @ar@tidymatssoci ated with the data format. They are
a data format field, a user defined effect type
fi elthe amdeaspar anmeirerfof| agef teldksdidbe thatexfmnsion
version field and the flag field are reserved for
ipfiprpetion aecensrbd ‘Eid ke PatasSegimdd inslBden df
%hese lelds. in he‘@{e ent gnboding¥t. Ig t he, dat a
SEOF ARt OTT A TOMPEH " LR &%t BREFHIPTT &% ShOMRe R alme? -
ff \ - a d [ h
B et R RN e P P L e teh e B
a28i &M rsnr eksthenedd atle sWRkCBfi ShoONG: Rfanehibgst Sptor
descri bed above with reference to Figs. 14 and 15, is
atlescra becld (atthe Userdedeliihédgeffectyteypé thel st ream
specific effect tgpe defined by a user is described.
deperirtear agem nedt e dion gpectikiny Has yerehgrhobfthe
b¥tes, which is 25 divided into tmo(Parts each_havi ng
st ?%ﬂmﬂﬁ§9§ﬂpﬁoﬁy?E§F¢(ﬁnd-a4§leld for describing flags.

Following the flag field, there are fields for describing
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 aﬁd the flag field are reserved for future
extension, and 0x0 is assigned to both of these fields in
the present embodiment.

In the data format field, which is an extension field,
the same effect type (type name) as that described in the
data format field of the entry (effect sample description
entry) of the effect, which is one of effects described
above with reference to Figs. 14 and 15, is described.

In the user defined effect type field, a specific
effect type defined by a user is described. The user
defined effect type field has a length of 4 bytes, which is

divided into two parts each having a length or 2 bytes for
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S04P1733 use to describe an owner ID and an effect 1D,
respectively, as shown in Fig. 17. The owner IDis a
preassi gned I D uniquely identifying a manufacturer,

and the effect IDis an IDidentifying a detailed

ef fect name defined by the manufacturer. Thus, in the
present enbodi nent, a manufacturer is allowed to

i mpl ement various ki nds of effects devel oped by the
manuf acturer by using the QI format. That is, in the
data format field of the emM3y (effect sanple
description entry) 10 associated with the effect§04P1733
user defined effect (UDEF) is described as a genera
u@Ea§§|ié§EﬂﬂHénahd8Hﬁéf|fﬂ dnQ beestFdy dd)atrekpBetively,
present effect is a special effect defined by the
aﬁaanémmturéhg Im7t he extension atom the effect nane
field is divided into two parts each having a | ength
of it oynes 1B buch puegssipeedwHerunigugay Lfhenteifwag a

re described therein to iidentify the detail ed
mé‘f”F LT 685 hB% pyfedre 1D nﬁﬁu?%&%r@ﬁntﬁﬁ’énﬂaﬁes

dE%aPPééi f%ctcongrﬁg cﬁé‘ﬁ Sé%e%' Ak pe BLL 66 Eacttwgedef Jr{}?? By,

& manutacturer Tn & ¢losed envirtonment d to
thBep PN ackheime@dd 4 MiS Uik cb8r20 ROSSIBLRA B0
prevent conflict fron1occurr|ng interns of codes
itipeemént thairs ofisekthdd nopreddkeces, défeldpdds bal khwed t o
define an extension effect w thout using the owner ID

'-mamlfafttmreerf becusimy thodld doomet mardgendst iis heeddata

avoi d . overl apped use of 4 al phabetic characters
faﬁ%%@ %H?%ﬁaﬁﬁfﬁ%?u?%ﬁ%y dﬁ&fﬁFBuB?%E&ﬁH§QﬁEﬁé§Eﬁ%ﬂteWEFY)

a?ééé&ﬁ?%ﬁ thnthe effect, user defined effect (UDEF) is
described as a general classification identifier to identify
that the present effect is a special effect defined by the
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 type defined by the

manufacturer., This makes it possible to use the special

effect type defined by the manufacturer in a closed
environment dedicated to the manufacturer, and thus it is
possible to prevent conflict from coccurring in terms of
codes used in this field. 1In practice, if it is allowed to
define an extension effect without using the owner ID and
the effect ID, troublesome management 1s needed to avoid
overlapped use of 4 alphabetic characters among

manufacturers and troublesome management is also needed in
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S04P1733 terns of a serial application nunber. If it
is further allowed even to specify an extension
effect defined by a manufacturer only by using the
data format field of the entry (effect sanple
description entry) w thout introducing 5 the extension
atom a further difficulty can occur. Wien the owner
ID and the effect IDin this data field are reserved,
a value of OxO is witten in each of them In this
case, when user defined efféect- (UDEF) is set in the
effect type field of the data format shown in Fi ¢g04P4,733
use 10 of this effect type is disabled. If an existing
tehhechs tyRR rigtihgppli had: {die nuggk rdef i ned afdf eqt-+ LUDEF)
is declared as the effect type, values described in
allhewesnererl Doasgdethéy edd ecdtenkbDoar ef feanidegliasd. bfhas,
when an existence effect type other the user defined
méflfl‘éwtl(nmmplhrsbme@:sm%cﬂ@s dehe formdt ddteldypé, L0

is usually set as owner ID and the effect ID. As shown
ei“ﬁrh erigst tsﬁ@plléa‘é?s%‘?%lPPcﬁﬁFrm tWigthont dgtgpdgeing

_ f tQ f
SRRl et el PL AR T S SR ey

t88l ol 20y @3l €Ak aef’ﬁ&te%‘)ng' E‘Hlé Q:latﬂ'l si@hbeghetrack
I's active or not. In this setting, in the case in

rabéehedl0 cRaNge bn the ivivdeatdat anrestd o thom t hen
effect process of the effect sanple entry of the

thos respondibeg pacandtBimed kéfeft eCYDERanpl ectninytios
this paraneter is set as null. That is, in 25 the

eBF%@%rﬁYP&rﬁé&#ﬁeﬂF thy, et FAgEhi NI D Figi 514, use

?Ogﬁjkﬂé%fect type is disabled. If an existing effect type
other than the user defined effect (UDEF) is declared as the
effect type, wvalues described in the owner ID and the effect
ID are meaningless. Thus, when an existence effect type
other the user defined effect (UDEF) 1is declared as the
effect type, 0x0 is usually set as owner ID and the effect
ID.

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 sample entry of an effect parameter set in

real data corresponding to this effect track is active or

not. In this setting, in the case in which no change in the

video data results from the effect process of the effect
sample entry of the corresponding parameter, the effect
sample entry of this parameter is set as null. That is, in

the present embodiment, by setting this flag, it is possible
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S04P1733 to skip a usel ess process. High-order 15 bits
of the paraneter flag are reserved for further
extension. The real data of the effect track assigned
to the novie data atomis stored in units of effect
sanples as wth the 5 video data of the source track.
In the effect track, the effect type is defined on a
type-by-type basis in the data format field of the
sanpl e description atom and paraneter data of the

ef fect processing of the type defined in the sanple
description atomis stored as the real data of th#4PNJ33
effect track. Fig. 19 and Fig. 20 show paraneters
tappkipabl esdiedsherogeys ¢ dalgg-atraer i®roiwspecthee
effect types. Each paranmeter nane is represented by
ph@ametwar@@tgerageexesam@cd fofr dmraheor eespeidinng
paranmeter type. Each paranmeter value 15 is stored in

t he ?ﬁﬁ/lr@a&aﬁﬁt%t%%ﬁftfﬁﬁF FReck ﬁfeg%‘ifé‘ﬁ@ to the movie

t t.h t t head
PHBEF T el TG BhipT b L (P4 A6 25be o1 o 81 Foct the
v‘iMQS Qra’ &H'tgl'ét Q‘Séﬁc@néjra“c@@t ragt (Or&feot RILGRE NESS

and contrast 20 can be set as paraneters. The def aul t

e¥akbue Ofpeach defihbg@sen paranRt-eystise basiennt RBe data
paraneter values are set to the default value, the

foomet aftelahebft hbebsaghtekscaripthot athanged partheter
ef fect process. That is, no change occurs in the
dgtig porf . thiheaf feré EF@%%%S%@§S§hBr bypelefigegr facthe
the. 25 effect |s called a null effect. t he ot e,

Sﬁgﬂbe QﬁﬁﬁFHﬂE% %om is stored as the real data o

effect track.

Fig. 19 and Fig. 20 show parameters applicable to the
movie data atom, for respective effect types. Each
parameter name is represented by four characters extracted
from a corresponding parameter type. Each parameter value
is stored in the movie data atom such that the type name
identifying the parameter type is used as a header
identifier.

For example, in the case of the effect type of
"brightness and contrast (brco)", brightness and contrast

can be set as parameters. The default value of each of

- these parameters is 0. When the parameter values are set to

the default value, the contrast and the brightness are not
changed in the effect process. That is, no change occurs in
the output. When the effect process provides no effect, the

effect is called a null effect. On the cother hand, when the
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S04P1733 effect process provides sone effect, the

effect is called an active effect. Wien an effect is
set as a null effect, 0 is set as the value of the
paranmeter flag. On the other hand, when an effect is
set to be active, 1 is set as the value of 5 the
paraneter flag. In the present enbodi nent, for effects
which are set as a null effects by correspondi ng
paraneter flags, the novie data atomis not accessed
to acquire the paraneter thegreof. This allows
sinplification of the process. 10 In addition to 0H&1733
setting of the paraneter flag to define whether the
ceFbectpiscdidl broviaed isthe iigettaCkhd HAfdectMap 84D1Bd an
and the track reference atomof the effect track are
aseivsueihfddtat Whenedf ecifaatadk desigmnat esillasffhaet, 0 is
source track, the video track to be subjected to the

setfeetthy gedys, ofsthqaqraatpeikaki Agayt pusdihlsl ether prand.
ack the video data with the one-spurce effect b
“RERQPE (i 4G DA00T T ke ARALVPS. 1 The Gf AcErEr JiRe OF

i de ack designated as the source track,
tggdgééﬁﬁéﬁﬁ% gﬁég'll. This allows a reduction in

Pr oces $hkdpkoschi NBRsRAMeAt ] heo Pl anaek sxstemrd nethes
20 case of video data with a two-source effect, it is
apaskl &fedie playbackspgdmelivigdper dadiae wifillagishethe movie
two-source effect by handling three tracks as shown
daha Rpm 13, natdachessedl toedgarisvn the grodc@ssrhgthorRPt-
i nposed on the_playback systemis achieved. 25 (1-3)

TRAP it b ihg B bt Gkt FBF| PESSSS 57

In addition to the setting of the parameter flag to

define whether the effect is null or active, the track input

map atom and the track reference atom of the effect track

are set such that the effect track designates, as the source
track, the wvideo track to be subjected to the effect process,
thereby making it possible to play back the video data with
the one-source effect by handling the two tracks, 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 load imposed on the playback system. In the

case of video data with a two-source effect, it is 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 load imposed on the playback system

is achieved.

{1-3) Maintaining Downward Compatibility
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S04P1733 When a QT file is used in a consuner device,

a problem with conpatibility in terns of effects can
occur, as described above. Furthernore, an effect
defined by an owner identified by an owner ID can be
difficult to process 5 depending on a consuner device
used. In Fig. 15, effects whose type nane is
represented by upper case characters are newy added
effects, and there is a possibility that a problem

can occur in processing thekke-—effects. In the present
enbodi nent, avoid the above problens, 10 downwars@4P1733
conpatibility is achieved by properly setting an

al t efeat @ bragkiand aseselndat ofi@@rsdetrhog, thgroblem
effect can be correctly performed regardl ess of a
wdtﬁfewmyaniuiﬁitprUnassmngcdapébétt$ycannmqguqevhaes

used. The alternate track is defined in th
d@éﬁ@’eﬁ’ﬁq cﬁ%’IVGQT Fysthenmege, Wiefffect sdetﬁlfﬂﬁldcwt aRp HRWOLT

d d k th i
P Rober Herkt PORCE (o APt BFnALEETYHCR S S ncse"

dlaﬁ &%?%QJE %hﬁaﬁiélﬁ%e‘ﬁetvltcr agged' n $he QT 150 | errdSts

n an effect track includes an

wﬁééscﬁyﬁé@tam@ams bge ghid fdrtidldt blyOuppOE asss cdepanrdtdgr Orarte
20 decoder used, as is the case Iin which a novie atom

nesly 0Bsiyd bédesush dihttheirdedsdat poskeidiigridtyethas a
source track is subjected to an effect process
pdeblemrdcdm ogcus ek defqqasd 1ngf Fé@@etsr%ﬁﬂ@t(SUDEF shown in
an alternate track is

a: t Jrnnﬁﬁ@v@rﬁé%nfofew&-l@ﬁ%cta‘f?lfg wh(eusﬂ Pvaspla%?%eﬁf@d

dgaﬁﬁggdtég%%gkibillé% is achieved by properly setting an

alternate track and a user data atom so that the effect can
be correctly performed regardless of a difference in
processing capability among devices used.

The alternate track is defined in the conventional QT
format. When it is difficult for a decoder to decode a
track in the QT file in a playback operation, the alternate
track is used instead of the difficult track. In the QT
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 movie atom is

described such that video data designated as a source track

is subjected to an effect process defined in a user defined
effect track (UDEF shown in Fig. 15), an alternate track is
defined for alternative use of the effect track (userx

defined effect track).
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SO4P1733 An alternate track for alternative use of an
effect track is generally described in a simlar
manner to the effect track. Furthernore, the effect
paraneters are described in the novie data atom as
represented by an arrow 5 Ain Fig. 21. In the exanple
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 repladéd-by the alternate track
as required is 10 described in the flag field, tR&P1733
alternate group field, and the layer field in the
trag headerawd apelk the Llecknadion uek bheamldffionat e
track and al so described in simlar fields of the
trackkis generréply adet-tiyperthénakt ermiatay tmeaskrato the
required, therebg making it possible to detect and use
ef fect & tAcker nAPELRGTERA WhERCaSBF $FE FATRPC6EEDr 3% n
| ayi.ng, hack. of the file. More specifically, as
S, 1B §nomoni Bl prdm SRR g Py e Hige
t ype -name ft ) t rsi i g.0h1t hepdrack
Ahggd%%pa€2ﬁ1a%é ?2%6??%@%? gﬁﬁ%gdﬁiggﬁ%n?|y go fl ags
aBf&ridasciirbed. rébed @ plaedotensd ned My kirgubartbidt ofs
the flag has a value of 1, this track is set as an
dacdtieke ast Matkethate Hfdelcdt "be di spl ayed. On the ot her
hand, when this particular bit has a value of 0, this

tradei seleetiddD ReTHAS ndet (M errasR FRagk iandhéhe
tdiﬁgkﬁy d al thou it xitﬁ. 25 Th%%h£3§ ghggﬂui£giﬁé§

BACK \{ifePCa “HREP CU I &R AL ERE IR T ACK 274 §° Tod
described 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 track to be replaced by the alternate track as
required, thereby making it possible to detect and use the
alternate track when a difficulty occurs in playing back of
the QT file.

More specifically, as shown in Fig. 22, in the track

‘header atom, the size, the type name (tkhd}, and the version

of the track header atom are described, and subsequently

flags are described. When a predetermined particular bit of

the flag has a value of 1, this track is set as an active
track that should be displayed. On the other hand, when
this particular bit has a value of 0, this track is regarded
as an inactive track that is not displayed although it exits.

Thus, as shown in Fig. 21, when a user defined effect track
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SHMP1733 and an alternate track for alternative use
of this user defined effect track are forned, flags
associated with them are respectively set to 1 and O.
In the track header atom subsequently described are 5
creation tinme information, nodification tine
information, a track ID of corresponding real data, a
reserved field, a duration, a reserved field, and a

| ayer that specifies the positional |ayer in which
the track should be display8d.-In the |layer field, it
is allowed to wite a positive 10 or negative vaOf&1733
or zero. Wien a plurality of tracks are displayed at

ahBeasSafE-drind® e ArhtRCkoMiditcirhetieasisd ayethivahseri s

di spl ayed on the top of the screen. For the other
defackd, effdatackankt fire grewder flayerassdaieted with them
dlsplayed ina lower layer. Thus, in the QI file, it

arg pozREHiyely i%tsﬁ%dﬁﬁym¥ﬁe dlsplaylng prlorlty f or

RO L Sy e ST T S L Gl At
cgégﬁorbjeédk gn%gﬁﬁgtwd%dm&tf& al e &ﬂ%srﬁgey&n s,

escri ternate group Is used to identif

tkhex 2P o QR rkSp¥hd Gly tRe1abkespad eretsf&@lédbgh@ﬂ@ﬁ a
More specifically, to identify that a particular track

. dizgataton ald eresateedr ficKld,oand patéyeunltdratospgichéies the

track, the alternate group of the alternate track and

: ppﬁetmrt@r Aayer §poupiaf tthﬁ?etéﬁr«kguwultdr &k dapelagedi o

he sane value. In 25 the. exa hown in Fi

21,
the151t3Fn5?%eﬁr§ﬁﬁ}q rsiet St gt o to write a positive

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 on the top of the screen. For the other
tracks, a track with a greater layer value is displayed in a
lower layer. Thus, in the QT file, it is possible to
specify the displaying priority for the respective tracks by
setting the layer value, because tracks under another track
are hidden from users.

In the track header atom, an alternate group is
described. This alternate group is used to identify the
group to which the alternate track belongs. More
specifically, to identify that a particular track is an
alternate track for a particular original track, the
alternate group of the alternate track and the alternate
group of the original track are set to the same value. In

the example shown in Fig. 21, the alternate group is set to
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504P1733 a value of 1 so that the original track and
the alternate track for the original track can be
detected fromthe alternate group and the flag. In
the track header atom subsequently other infornmation
such as a volune is described. 5 In the present
enbodinent, it is allowed to give a further detailed
definition of the alternate track by using a user
data atom This nakes it possible to achieve downward
conpatibility in a nore f+exié bl e manner. Fig. 23

shows an exanple of a user data atom In the userS1g3s3
atom 10 first, the size and the type nanme (udta) of

at helusess datsd taheM g & MiefchiibedacPubsequeNblY e riSes
data is defined in a wuser data list. In this specific
terakpfe; thadUDrA¥indksttraqit aranabenteseqiat gdomnthhe
user data list. Fig. 24 shows an exanple of a UD AV
adE8ERT R cfroaPoRnd 1% Aklaghowd ni RhFi fragi hepgerhateom AV

descriptaor atom the size and the type pane S) Q
RSO I Pt B o SRETof U Pt PHESLITBks fpLoed.
thend Re.PLRDSLLY flouin@ipl LEVEl aliAel L8 geserd bed
in a track property atom K g. 2 shows an - ex npl e of

farthé€kad-0neHt Ye 8l QM i S of2Q@h8 heWWhe 1k &ragﬁabknuéfﬁb
track property atom the size, the type nanme (tkpt),
aanslet hinteersioon ofhidendkeacKk tppopetbde atcomchaeeef i r st
descri bed. Subsequently, flags, a presentation type,
danewdprd crampp tabel des cit Fedoren £ pellpke s@nngti onFigpe?3
field, as shown in Fig. 25 either "orig" or

26,
Shayetan | AR et 8h. @ TRESTHH Gt st r FRgtle piser data atom,

first, the size and the type name (udta) of the user data
atom are 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 cf a UD AV descriptor atom.
As shown in Fig. 24, in the UD AV descriptor atom, the size
and the type name (mgds) of the UD AV descriptor atom are
first described, and then the property of a lower-level
track is described in a track property atom.

Fig. 25 shows an example of a track property atom. As
shown in Fig. 25, in the track property atom, the size, the

type name (tkpt), and the version of the track property atom

. are first described. Subsequently, flags, a presentation

type, and priority are described.
In the presentation type field, as shown in Fig. 26,

either "orig" or "efct"™ is written. The character string
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S04P1733 "orig" is witten when the track atomto

whi ch the present wuser data atom belongs is a source
track to be subjected to the effect process. On the

ot her hand, the character string "efct" is witten
when the track atomto which the present 5 user data
atom bel ongs is a displayable track. This character
string is set not only to identify that the present
track is an alternate track for an effect track but

also to identify that the-prlesent track is a track of
video data obtained as a result of an effect prcfes®d733
10 That is, in the present enbodi nent, when an

"altgr npd evrittraskwhas! tigh ngadkdaoodat @ WeResest pagsdhe
result of application of the effect is fornmed as an
ugkredania iatenf belonhe of fectourcackrach taddiet isohjeoteadh to
alternate track in which an effect simlar to the
thef eEfedt ARECEFf ech™ i lother1Badds ciihedharprger string

" | . e . |
BEERC 19 {tecaht Tocs yHE or o BER St cmens, PEvIeF
ubbEl i S HIRIHLOOAGE 18 4 hE PALOILLY Alscit heqpoesS

or the track atomto whi e present data atom

chetovgs: MeRg0ikSsst AfRd onNyt Bb Si i rdyt ¥nbkelde no

20 priority is defined. To define the priority, a

ppesett erackalineapqubtetrater tgnekt 8sr tdrarffecs sedck rbut

the priority field. The snaller value, the higher
apfe or? thfentafynehaprigiwemresmbbdt nadit 1% ke tparkr o ywigico

the process is defined such that, in the same
dﬁF? e‘?%tﬂlé’eér 8tp? Jéﬁlg]rtné’_lfe Pr GERS 2P 1HEC Sneed hi gher
DYO%%g%'Eg,waw¥héﬂﬁ%e§§§£ggﬁﬁkéﬁﬁﬂﬁ E hhé% an alternate

track including video data representing the result of

-application of the effect is formed as an alternative for

the effect track, in addition te an alternate track in which
an effect similar to the effect of the effect track is

described, the presentation type is described so as to

- correctly identity these two types of track atoms.

The priority field is used to define the priority of
the process for the track atom to which the present data
atom belongs. When 0 is stored in this priority field, no
priority is defined. To define the priority, a positive
value equal to or greater than 1 is set in the priority
field. The smaller value, the higher priority. 1In the
present embodiment, the priority of the process is defined
such that, in the same alternate group, alternate tracks

that need higher processing power are assigned higher
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SHMP1733 priority. Thus, in the present enbodi nent,
when a plurality of alternate tracks are forned for an
effect track, use of the priority field makes it
possible to define the priority 5 anong these
alternate tracks whereby a selection in terns of
alternate tracks in a playback operation is perforned
in accordance with the priority defined by a file
producer. That is, in the playback operation, a
determnation is made as”teé“wvhether an alternate
track can be processed, 10 sequentially in the or¥&F1l733
of priority starting with the alternate track that
pFéedstni ghest processing power. (1-4) Processing of
Qr File In the present video disk apparatus 1, in

respot¥e t48 AR Bﬁ%?%iﬁ &mbﬁéw@?‘ﬁedﬂw @ @ééralmﬁe of

' t corded 5 t he opti.ca
aﬁgg? %Q%Jﬁﬁégﬁruc |ve 5%5'§n g%ﬁ?? Erﬁq euﬁﬁtﬂf the
dowpyes d CanPalikhL! i Y, acoEde t
P |skﬂ%§|n accordanceEvﬁ?%%ﬁ?%%o%%aﬁ%ﬁgg%Lﬁg% %QE Qﬁky
anseg . tidye Specnbiteattyckd thh@bprﬁsﬁﬁﬁedﬂﬂ$%olﬂl§grms of
apparatus 20 1, elenmentary streans DV and DA of video
adaeanalid tawdike dat a playhsackaspeeaticatis foemfotrhed in

i magi ng means are nultiplexed by the file generator
AESOIARL T e8Pt SRt REddiipiesedigataby ¢ Fidsopdedurart he

nlof a of novi e _data atons on the optical
ThEE RS G aR BLSFadre FRerSrohe: Ayt Gearaet PR b% Tare

'agoﬁénﬁﬁe e %ﬁqgfggfhége NN ggﬁabéuéyg%essed

correspondil ng -
sequentially in the order of priority starting with the

alternate track that needs highest processing power.
{1-4} Processing of QT File

In the present video disk apparatus 1, in response to
an operation performed by a user, the wvideo data recorded on
the optical disk 2 is edited nondestructively, and a
resultant file with downward compatibility is recorded on
the optical disk 2 in accordance with a command issued by
the user.

More specifically, in the present video disk apparatus
1, elementary streams DV and DA of video data and audio data
input as real data from the imaging means are multiplexed by
the file generator 15, and resultant multiplexed data is
recorded in the form of a sequence of movie data atoms on
the optical disk 2. When the real data is being recorded in

the form of the sequence of movie data atoms, corresponding
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S04P1733 nmanagenent information is sequentially
acquired and stored in the nenory 15A of the file
generator 15. After the recording of the real data is
conpl eted, novie atons are produced based on the
managenent information stored in the 5 nenory 15A and
recorded on the optical disk 2. In the above process,
the system control mcroconputer 19 controls the
general operation in ternms of the recording of the
novi e data atons and the fovi e atons by controlling
the operation of file generator 15 and processi ngd&4R 733
10 managenent information stored in the nenory 15A by
meragereény ifqrameationl 33 rovesskify paocwediade anfhaseréd
.the video disk apparatus 1, as shown in Fig. 27, a QT
1y FRe e hrliodueédthe ubhl & wenerabpr bt a SEoerdebedat a
udi o a obtained by takin novi.e picture are
BRI S U2 20T T X 5ot aTad Qe tons | £x8
ol-BEQEERU AN ASH0¢h 8t £eh Ml ESBh @gt%reae£§f8?9
in a video track vt and an audi o track (not shown in
mamaby i B5Amt0i0 rvhendedidi nthd sppechoraesk on the data
recorded in the above-described nmanner on the optica
di ski2 thiehebsystem@Esconheobysiat ceomreieni dBocomputer
di spl ays a nenu on a display screen (not shown) to
131 FORFEMe (iber gpBesal e ratdommandt$ ¥emathghensaeoethicny

iLssue the sel ected co d. Thus, the system control
°hi ‘g?%c%%ﬁ ?F%g%@&%ﬁ@&&ﬁ BAELE GTRRIDY RAPER T HiRY

r e, .an i.nt int, effects to be
tég %%pileéﬁtgétﬁgf%ﬁﬁggﬁgfggagéﬁéﬁg %ligﬁifépgiggﬁes a

MERAFBIUht P4 ormation 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 is produced
such that real data of video data and audio data obtained by
taking a movie picture are recorded in a movie data atom,
management information associated with the real data is
recorded in a video track vt and an audio track (not shown)
in a movie atom.

When editing is performed on the data recorded in the
above-described manner on the optical disk 2, the system
control microcomputer 19 displays a menu on a display screen

(not shown) to allow the user to select a command from the

menu and issue the selected command. Thus, the system

- control microcomputer 19 accepts various commands indicating,

for example, an IN point, an OUT point, effects to be

applied to the original data. If the user issues a command
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py. as.a.video track VI on the 15 optlca
=0PElga£ Joajh@el\ﬂn PRCRE Ad thsSBRdCBYad - user, an

S04P1733 to record the edited data as a file on the
optical disk 2, the systemcontrol mcroconputer 19
records the file on the optical disk 2 in accordance
with the command. In the above-descri bed process, the
system control 5 m croconputer 19 produces an effect
track ET on the basis of the video track vt of the
novie atomof the file F4 specified by the user as a
file to be edited, and the system contro
m croconputer 19 produces~a’4ite F5 in the externa
reference formincluding the effect track ET suchHG4¥dt/33
the 10 effect track ET points to the novie data of the
tor rgtoad tHd legliEd4d dbtra speciffileabhythd heptdyatiedisk 2,
control mcroconputer 19 makes a copy of the track
theoRY el HONFHr@ oM PRGOS ERere¢pfds Fbeaddleeenrthe
di sk 2.

effuﬁf qfaghogg;c#g%fﬁﬁeﬁg QHL% gfftCtS h g#r ntr?% in

act fect and an active ect resu

m@Bro@&ﬁ;Hﬁ:lerefl@eﬁEodi@cééﬂéTp@f'f@c@sng&éI@tETo%nWtle bhSis of
video track VT, and the video track VT is specified

the thiesdimeek vLack Ok Sbviel atbfAgot ochd degedata to be
subjected to the effect process according to the
SE?‘Fé@eeq rhafclféhETUSFbraSemrﬁpll@ tpfb¢ hediizel, ksduele asystem
nd to ap g a filtering effect in a period T,
C?’P]F%" dHiFge? Pgt%’étl%§>ré’ﬁim§ét VBl et ffecdnpshe Rkt el

-BEEAER [ el T BB PR SRSA LU Bl B,
effect track 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
file F4 and records the copy as a video track VT on the
optical disk 2. 1In accordance with a command issued by a

user, an effect track ET including null effects having no

actual effect and an active effect that will result in an

~actual effect is formed in association with the video track

VT, and the video track VT is specified as the source track
ST pointing to video data to be subjected to the effect
process according to the effect track ET.

For example, if the user issues a command to apply a
filtering effect in a period T, this period T is set as an
active effect period, and periods for which no effects are

specified are set as null effect periods. Furthermore, as
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tracks Tl

SO4P1733 shown in Fig. 11, an entry is produced in a
sanple description atomfor an active effect sanple
and also for a null effect sanple, and an effect
track is produced such that the active effect and the
null effect are described in 5 the respective entries.
A track input map atomand a track reference atom are
set so as to specify the video track as the source
track. Thus, when editing in terns of a one-source
effect such as that descfibed above is perforned, the
system control 10 nicroconputer 19 produces the f394P1733
F5 as a result of editing so that playback can be

‘shevonpti Bied 18y Baneghiry ionlproduoedt imoksanphiiat i s,

the source track and the effect track. This allows a

dleéaﬁi:m”o?f‘ i3 OBY 6EESIR RF HoEd ohdeet saitpleh apfealso for a
5 On h hand
%ygefgc OR&rd Lon, & ar egéjcta%rgé §g1p gggdaFﬁgﬁr

an
|ssues a co ng’'td  a pply a

t8¥%Et BN CORtikQl < FECELCOMPULERS nul? 95@9&{9%51 efdtraglgtslﬁéd in

i ncluding an active effect track,

theaekspedtd va &ﬁUEE@sIrackxb&kaﬁﬁpﬁdaﬂﬁﬁideHWahBea efl dic
conmand, as shown in Fig. 28. Mre specifically, track
refenenrrs agfont woevieleosd reecks Whdcafigd ME2 vtidebetrack as
subjected to the two-source effect are produced by
ﬁﬁk??&FQﬁnﬁré§ -an active effect period T, during

the effect. shoul.d bjected to the vj
R UTIEERE T2 ot SBEY Bk BaRBE T 17 ESAT PR

aBOL+ A 29T P @%@ts§gﬁ&kékﬁ9dbyu{ gy%ggﬁ <8R &P
peri ods for whi ch Ffects are speci are se

mbdtbcomPfter 19 produces the file F5 as a result of edltlng

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 necessary in the

playback operation.

On the other hand, when a user issues a command to
apply a two-source effect, the system control microcomputer
19 produces a file F6 including an active effect track, a
null effect track, and a source track in accordance with the
edit command, as shown in Fig. 28. More specifically, track
atoms of two video tracks VT1l and VT2 to be subjected to the
two-source effect are produced by making copies, an active
effect peried T, during which the effect should be subjected
to the video tracks VTl and VT2, are set in accordance with
an IN point and an OUT point specified by the user, and

periods for which no effects are specified are set as null
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SHP1733 effect periods. Furthernore, as shown in
Fig. 12, an entry is produced in a sanple description
atomfor an active effect sanple and also for a nul
effect sanple, and an effect track is 5 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 simlar manner to the
nul | effect associated with®®the one-source effect. In
this specific exanple, in the 10 first null effect04P1733
sanple in the effect track, STl is specified as the
ed€darteperiacis,. and ST2 is specified as the source
track in the null effect sanple follow ng the active
effe%%rtﬁ’@lrrneae Ry tHe w8, Fagdt rbk ampat riaps apordvmsd
ref erence.,atomare set so as to specify the

l\f}i ae%afifgiet Fféﬁgl%iO%n%t%SOFegﬁeﬁW@ \F théa’gBJu‘? cnd
a&é@ckoéﬂ;'ﬁﬂi e%%gctT- le,t% gﬁtéfgg)ﬂqtkg ﬂslgf a

t wo-source effect suc as escri bed above

pReahOsdBAicht RBa8YShEM GORY Qlre Bt C4QE Odwtn%ﬁllgffect are

produces the file F6 as a result of editing 20 so that

. dpbaybaek imanhberasgenpives kedrbys harthd ngtanhy Lhreerms

tracks, that is, the two source tracks STl and ST2 and

ofnkhe gifldceffpatkas Tiintad pishathedustisonrica effect is
roceSS|n necessary in the playback operation,

fietHe aseﬁgﬂlﬁafolr‘a 2 K mett eecﬁfeq%é%yg%ém%ﬂth

tfign&&'ﬁ@r@ ogeppyt er 19 g8k fhe; paraneter flag (Fig.

- first null effect sample in the effect track, STl is

specified as the source track, and ST2 is specified as the
source track in the null effect sample following the active
effect period. Furthermorxe, a track input map atom and a

track reference atom are set so as to specify the video

‘tracks VT1 and VT2 respectively as the source track STl and

ST2.

Thus, when editing in terms of a two-source effect such
as that described above is performed, the system control
microcomputer 19 produces the file F6 as a result of editing

so that playback can be accomplished by handling only three

‘tracks, that is, the two source tracks STl and 372 and one

effect track. This allows a reduction in processing load
necessary in the playback operation,
In the setting of such a null effect, the system

control microcomputer 19 sets the parameter flag (Fig. 18)
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S04P1733 so that it is possible to identify whether

an entry of interest is of a null effect or an active
effect only based on managenent infornmation of the
novi e atom wi thout having to refer to the paraneter
value in the novie data atom In 5 the playback
operation, the systemcontrol mcroconputer 19

detects the null effect based on the paraneter flag,
and properly handles the null effect w thout having
to detect the correspondrny/ paraneter. This allows a
reduction in processing |oad necessary in the S04P1733
pl ayback operation. 10 While the systemcontro

sBi ehatohputLpokS ibhkeso thints€yt Wngtisee art Rat riher nul |
effect can be handl ed based on the paraneter flag as
igéseesbeds afove nuﬂheeg@fsqtemrcgm potiven effecgnput grbdged
forms an effect sa enpl oying a standard effect

l e
Oﬁaﬁ%nw%?ef@xaﬁspémg%?rgrﬂ%@@ gﬁal@oﬁ%%éilti@uebhwng
I Lt t f
PG P oheS BRE LSRR TR 1R, AT Rt BESH.
8] %faiybafaﬂ %eEQt@BH' F’@léf‘aﬂrs@.@mpl:éﬁfﬁepop%lﬁr%toﬁﬁﬁ&ef‘ 19

probl ém even a conventional O file processing

dapettgaﬁhs)muuhabfﬂ@es wed Bavend hpaﬁa&m.bsxl if ¥ gPfand
handling the null effect only based 20 on the

ppaperel drarfdlag. tk makl cfeent vitkout Hevweli ve dategt

is treated by the systemcontrol mcroconputer 19
t§ﬁcﬁo¥1ﬁaa5tpotnﬁénéf peetnefate | Ihigedllovacedrduntdoni ih
e selected b ser he case in

t
phAfefs T 1ophng CeSey Srons 1R e gl 58S dati ned
by %ﬂﬁlgagﬂga§§§%éﬁ é% t&gf Mié%%%éﬂﬁﬂ%e@pﬁgrﬁgﬁgﬁ:Ehe

settlng 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
standard effect name (for example, Brightness and Contrast
(brco) and properly setting parameters (for examples such
that Brightness = 0 and Contrast = 0). Thus, the edited
files F5 and F6 can be played back without a problem even by
a conventional QT file processing application that does not
have the capability of handling the null effect only based
on the parameter flag.

Of various entries, the active entry is treated by the

. system control microcomputer 19 such that the effect type is

set in accordance with the effect type selected by the user.
In the case in which the effect type is an original effect

defined by the manufacturer of the video disk apparatus 1,
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S04P1733 the effect type is set as the user defined
effect, and furthernore, the detailed effect type is
set by describing the owner ID and the effect IDin
the extension field. Thus, in the present enbodi nent,
it is possible to inplenent 5 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 to play back the
edited data, if the device & 1ncapabl e of
interpreting and processing the effect described §4#P1733
the 10 effect track. Furthernore, in the case in which
thheecéfé¢etttyrdeser sbedas nthehasekf defitedickifieeta apéci al
ef fect defined by the nmanufacturer associated with
fugEheHARTe IT)h&néeFﬁél%# fefdiect| bypetis ssem forvi daperilping

| ay bac he d% an optical _disk ar at us
EFoéﬁ%%ﬂ RO a dﬁbﬁhﬁreﬁ§eﬁ gﬁnpﬁﬁ§%* 18hus,
lhwhsrﬁgﬂtogms er; (s ng gfgsﬁé 48 ;P! g ,3
0 ance

progra To av0| t he ‘above in ac

vﬂkl@u@-eﬂﬂgﬂﬁ@nﬂnl§S¢6¥§lfﬂe&lBﬁgrmaﬁﬁﬁ%:sySten1Contr0|
m croconputer 19 records the file including the

ef f dstwetveackepemduced the efhecaboveidescpibedeamninenthe

on the optical disk 2 in a form20 in which downward

a@@ﬁ%ﬁ@ﬁtﬂ%bw maneehi eiteds Bﬁl@hedu%ﬁmvdrtd for a device
atibility file, as shown in Fig. first and

tgeE T %%F ﬁt gdtretidetar tngha ‘fld-ie dSséhferable of
l}l{%eﬁn %ﬁées‘?éu}rgf agk Elln agcord 86 Wﬁnﬂ‘%ﬁ g

erm ne In accordance W a Cco

ef§<§é‘r.ed:r?a5:kby Fﬁﬁtﬂt’éﬁl{ore-rhgnf thetcald %rﬂq%gchr Ak fMdect
IS provided for -

described in the effect track is a special effect defined by
the manufacturer associated with the owner ID and the effect
ID, it is difficult to play back the data by an optical disk
apparatus produced by another manufacturer or by a QT player
implemented on a computer using a QT file playback program.

To avoid the above problem, in accordance with a
command issued by a user, the system control microcomputer
19 records the file including the effect track produced in
the above described manner on the optical disk 2 in a form
in which downward compatibility is achieved.

In the downward compatibility file, as shown in 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




10

15

20

25

S04P1733 use by a pl ayback apparatus which has the
capability of processing sone effects but is not
capabl e of processing all effects settable in the

vi deo di sk apparatus 1. That is, the systemcontro

m croconputer 19 produces an effect track 5 that

allows it to achieve an effect simlar to the effect
that is difficult for the playback apparatus to

process, and the systemcontrol m croconputer 19
specifies this effect track®as the first alternate
track AT1l. For such an effect for which an alter 41733
track should 10 be provided, a type nane expressed in
useuby Uppelaytask apbaraciendhilchi gas1ble asgiagnedtiyNot
advance or selected by a wuser is enployed. In this
repeebfing exngpkéfeche Hul sis nartt erpalt e tofaploskbsing all
formed such that the nosaic (MOSA) effect described
sthethe WHEQLler FackPEVIdeT ddpkceBParitis He 1BhBFuts,

gffgcgtanqx%ﬁe §Iternat%%%ﬂ%%E}éTéﬁl1%%$g%§t%2§ect track

tﬁ%% ogm&@sd itWMebha bRESS: tA e rsappL 65; Al eshEi Defedn

the media data atom On the other hand, the second
tahtefnadirflicack AJZ tise RQyRaeYI Q@ﬁafﬁu&ﬂﬁ:@ B¥o8ess, and
pl ayback apparatus that does not have the capability
tbe pyoowssiongrahymetfenimpuflee $§sspericnts ahis effect

m croconputer 19 produces the alternate track AT2 by

- tEaghient itde Fipphyr HeeBde tthecki ¥Bb- dat a correspondlng

i A6 GRER 28" 1 g o nEhLrY i HARFEPbh LT ChiThoR

.bgnpf54§ﬁéa%nget§béhnamé“%xpressed in four upper case

characters (Fig. 15) assigned in advance or selected by a
user is employed. In this specific example, the first
alternate track ATl is formed such that the mosaic (MOSA)
effect described in the effect track ET is replaced with the
blur effect and the alternate track AT1 includes three
samples of blur, null, and tint, and parameters associated
with these three samples are described in the media data
atom;

On the other hand, the second alternate track ATZ is
provided for use by a playback apparatus that does not have

the capability of processing any effect. The system control

‘microcomputer 19 produces the alternate track AT2 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 with
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S04P1733 the description in the effect track ET
conpressing the video data output as a result of the
effecting process from the effect addition circuit

35, and recording the resultant video data on the
optical disk 2. In the exanple shown in 5 Fig. 29, the
alternate track AT2 is produced such that the video
data obtained as a result of applying the specified
effect is recorded in the nosaic and tint periods,

and, in the null period, -vPdeo data of the source
track in the corresponding period is recorded. TH&P1733
resultant video track 10 subjected to the effect
theodessrigrd anedar ded effddte tapkkcal, dimgedsiingt BRe
above-descri bed manner is set as the second alternate
VEAGE kIR InFPrifteasyat eprwontafolthai ef romimu erot9ss from
Thus, the system control nicrocaonputer 19 produces_a

ERPUPEFTEY AL PBr AATE Y atks 28AcReERT NG st &SP AR
VAEé &é&?qglélé 8§t£ggi &Jy%.flle gaghgﬁ?%gEgLsghﬁxn in

e vari et ar atus mhlch ar e

MEOC§§S|ﬂH$ QQW@EnaE@U§radH7Aﬁbe19r€§5ﬁucéaﬁyaéh”€H£t the
en the QI file is played back by the sane vid

vildsk @&pparcdtusinddass thateswhitchbt hgs1 piradueed spbei flled
file, the edited video data can be 20 pl ayed back by
epfociessi mpcondedoir ceha maskiSTanddt e pefrfieds, &ndckin
ET. On the other hand, when the QT file is played

the ckiby RETigApat4feR ditan ofySPEnf T ¢h trask dnefhe

bi | h h t of t d di sk t
SRRty bERLARAR % P otes ting Sl tBNFcet e adack
sggaeéﬁgﬂ edi tad ggf&%é“ﬁ%dé%%@ bﬁdp£é98¥éé&a%% QMe optical

processi ng the alternate track -
disk 2 in the above-described manner is set as the second

alternate track AT2 by the system control microcomputer 19.
Thus, the system control microcomputer 19 produces a
plurality of alternate tracks such as alternate tracks AT1
and ATZ so that the file can be handled by a wide variety of
apparatus which are different in processing power.

Thus, in the present embodiment, when the QT file is
played back by the same video disk apparatus 1 as that which
has produced the QT file, the edited video data can be
played back by processing the source track ST and the effect
track ET. On the other hand, when the QT file 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 track ET, the edited

video data is played back by processing the alternate track
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SO4P1733 AT1 or AT2 instead of the effect track ET

Wien the QT file 1is played back by an apparatus or a

system whi ch does not have the capability of

processing any effect and thus is incapable of

processing the effect track ET and the 5 alternate

track AT1l, the edited video data is played back by

processi ng the second alternate track AT2. Wen the

system control mcroconputer 19 has produced the

plurality of alternate tracks -AT1 and AT2 in the

above- descri bed manner, the system contr ol S04P1733

m croconputer 19 10 describes the rel ati onship between
arhecef AErtidstack Ef amd effetakikacpate. t naeks tAdloantiie
AT2 by setting the flag, the alternate group, and the §
ipapéayéd hdank tvaek hepaisrtust om ef sysbhen eftfiebt dbeackoET
and the alternate tracks ATl and AT2 such that the

bapggtht FaRabdflfs&yt of rl%r@eéﬁl.ng apy e¢bfact mmd thug| iy

ternate track T2 1s_ set t O and

lpﬁapg?%erﬁg §°§F88bn?s 8c?h r%%%EFﬁ F 1 for
a@kgrn$ié“%9%cﬂzﬁ§& '@hetéHiE%Hfgghegr %ﬁg Lh®ack by

alternate tracks ATl and Af2. Tn this spe il
pEX8EPs Eng tdhe akusd of1tdhratlayeschagryno influence on

t he pl ayback operation, and 20 thus the layer is set

to dhsmedbeesyshed amtirblamycyataguute@n 10hBast frerduced

hand, the presentation type in the user data atomis

thet DL itaPrTaat haFrateert teckp nT bf andh ATy ingthe eabdn—

the source track ST but a character. strin ef ct
d?gcgih 4(ﬂanpﬁ§'ofﬂ%r5¥§%ﬁ§k§°nFﬁ%% I qqem %EFF§C%9track

dgc%?oeaéqcthtehgeil!a{:f&pﬁ{l% tb @%5313%'-1% aé’]pfe -Eztracg ET and
the alternate tracks ATl and AT2 by setting the flag, the
alternate group, and the layer in the track header atom of
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
flag of the alternate tracks AT1 and AT?2 is set to 0, and

the alternate group is set to the same wvalue of 1 for all

tracks, that i1s, the effect track ET and the alternate

tracks ATl and AT2. In this specific example, the value of
the layer has no influence on the playback operation, and
thus the layer is set to a predetermined arbitrary value.

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 track ET

and the alternate tracks ATl and AT2.
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S04P1733 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 ATl, and the second
alternate track AT2. 5 Thus, in the present

enbodi nent, a description is made in the QI file that
the Qr file should be process such that when the Qr
file is played back by an apparatus or a system which
has | ower capability than-t®at- of the video disk
apparatus 1 and thus is incapable of processing tHe#P1733
effect 10 track ET, the alternate track ATl shoul d be
pr ocEss ed-iiohitpr €f es@ncachothhe ahd aringleg tt packr AR .is
In the exanple shown in Fig. 29, the alternate tracks
garenptoviltkeddugcet heaoneSs aundc shef peteritiorisareduced in
two-squrce effect, a first and second alternate

HPPabkdCtal b Peel 488k 1814 Fhe fiifsCarlharmete Yrack ATL,
269 gmgé55&$§%%gr%$8%b%¥ﬁg?%§2a Qr file edited by

setting an € C above- descri bed manner,
the pia)st e eRBLE Al s dHCILAGBAPHERE, 10 LQRLERE Soh N made
pl ayback system  such that data described in a novie
1At one aoB SAgueRbtathy @O fiead sheamithe @PFbdeiskesuch that
specified by a user, and a novie data atomis played
whatkthe Gtdoddanceptdd thaekdayaadesmratzaacsi pr &heystem
movie atom In the playback operation, if the QI file

- vhhekikdpdaier perpbhldd fder thahnokditedifepedishe

aéé%%%ghgrgtr%Lgégan%%%gﬁggggggro%9p§gé2§%i%305hghgffect

track ET, the alternate track AT1 should be processed in
preference to the alternate track AT2.

In the example shown_in.Fig. 29, the alternate tracks
are provided for the bne—source effect. For a two-source
effect, a first and second alternate tracks can be provided
in a similar manner.

If a command is issued to play back a QT file edited by
setting an effect track in the above-described manner, the
system control microcomputer 19 controls the playback system
such that data described in a movie atom are sequentially
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

microcomputer 19 plays back the source track based on the
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SH4P1733 data described in the track reference atom

and the track input map atomof the effect track. In
this process, if the QI file includes, in addition to
a full original video track, a source track produced
by copying a part of the original 5 video track in a
period in which a one-source effect or a two-source

ef fect should be applied, as shown in Figs. 1 and 2,
the video track, the source track, and the effect

track are handled in accor@ance with the data
described in the edit atomof each track atom &ifthP1733
the video data of the 10 source track is subjected to
dohe é¢fecibepr doesbe accoridimgetrenct het@f fart theackacBy
swi tching the | ayer between video data of video
1PPQEk@aP|%tqnsoéo§§?b¢E£QQ$ plragbackle hehhd ggogasa, off the

h fil th t | f h.that th
i Gat it A8 SR G dedWlagkpinal spdeped zeck.

2001 e taR Qf péédwee %&J g)gtlﬁgany De Go%f ther Eﬁﬂga ,

active eftect perio

vReEH of FA g ithhe §££fﬁa fH‘%H%%% aOBnéI§b6¥E@'Q%fE5écgr a
according to the effect track is displayed on the top

teb- -sherscrddrcdushaglactd wepefitectas paidwadsn 20N 1 hrd

ot her hand, in the case in which an original video
2¢ rele Vidlacetordbd i sosowecrachckarghdhen eéFbetttrack
track including a null effect and an active effect is

AForirfless lPsaFﬁ%r%%&Céf Wih the @ts idescshbeA +h Hig.

SR N SRR L TR A
s@ﬁfégntﬂékﬁpgstQuﬁfgﬁﬁ@dg%% thB4effect process according to
the effect track. By switching the layer between video data
of video tracks, it is possible to playback the vide data of
the QT file in the conventional form such that the wvideo
data of the original video track is displayed on the top of
the screen in any period other than active effect periods,
and the video data cbtained by performing the effect process
on the source track according to the effect track is
displayed on the top of the screen during active effect
periods.

On the other hand, in the case in which an original
video track is recorded in a source track and an effect
track including a null effect and an active effect is formed
as 1s the case with the QT file shown in Fig. 27 or 28, the
video data is output while applying the active effect and

the null effect recorded in the effect track to the wvideo
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S04P1733 data read fromthe source track. Thus, use of
the QI file according to the present enbodi nent of
the invention makes it possible to playback an edited
result by handling only two tracks for a one-source
effect or only three two track 5 for a two-source
effect. In contrast, in the case of a QI file in the
conventional form it is needed to handle as many
tracks as three tracks or five tracks to playback an
edited result with a one-sot4ce effect or a two-source
effect. Thus, it is possible to reduce the processi4md.733
| oad 10 i nposed on the playback systemor the system
de@at Eehd fidd @&eNBULeEe 1O LW.i Ngnhhe PlaWiaehe or file
operation. In processing associated with a null effect
agroadin@cta wheebkestnt tdrbiisieam opntiio|imictitaeanpikes
19 deternmi nes whether the sanple description atom of
itheoafilek’ U5 plpzbRCk Mt g edn regebpdhomanidéigy only
tream descriptor atom, and, if it_is determned

S
t&ﬁaFr?%s Pe CHESETT IS Gf T&CoNPTi PRANiddEegntwo track
tension field syste rol . m.grocanputer
e S g i TR e R R
rextensi ok fdoakEnangnaet &340, nes Whethefean Lhhgate 0fs 20
interest is set to be active or null, based on the
muay ueradks tahe tpasanmeterkd lagfive ar&ase do paayehck hen
effect of interest is set to be active, the data of
efhbeparemdite vithss oeiatdinwiet RIfhet efif ecttwioosberce
applied to the real data_recorded in the novie data

4fBft i s Tedd, thndS (IRS BiHlec t0i §298chridiessegepping Load
i%gggécgaonnc na tpEa%ﬂQa?c asryasr{eetme[:)'r %etshfstoetmh%%n%rg§

‘microcomputer 19 during the playback operation.

In processing associated with a null effect or an
active effect, the system control microcomputer 19
determines whether the sample description atom of the effect
track includes an extension field (stream descriptor atom),

and, if it is determined that the sample description atom

‘includes an extension field, the system control

microcomputer 19 detects the value of the parameter flag set
in the extension field and determines whether 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

- assoclated with the effect to be applied to the real data

recorded in the movie data atom is read, and the effect is

processed in accordance with the parameter. On the other
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SHMP1733 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 w thout
readi ng the paraneter. Thus, in the present video disk
apparatus 1, as 5 described above, when an effect of
interest is set to be null, a paraneter associ ated
with this null effect set in a nobvie data atomis not
read, and any processing based on this paraneter is

not perforned. Thus, a redugti-on in processing |oad

is achieved. 10 Even in the case in which it is S04P1733
deternm ned based on the paraneter flag that the
hehtiecin of dadeenasihish daieroriraed b ibe:agll Ve a8t to be
thus the corresponding paraneter is read from the

npp¥i etilatvwldacomptp f redrerdeat dmethe scumet track val ue
that _does not cause the effect to create any change,

di ReCREY i vest BRCKnY Rt |r§afié@ara%ea Rigra@§ieval ent to
ff d b f th
R R R S e A

dfegégméd $8lovkl AReR/XL NS QR Bkemtefésta Mkl reff et
and an active effect are set in an ef fec track

'nGOL | e85 Ndimeg ek 0z 8s¥d e d waek €h0s rfaﬂllasef&eae SOUIGE a

track), it is possible to mnimze the nunber of
mpvae kdatteo alfemhandhed, reenld hdsant pqunxaimblbased on
mnimze the processing |load. Thus, when a given QT
this erqmameter| éSae%rRﬁ s e heTheon e medeRal omrin
format, in extension field, the 25 system

pE%?ﬁ?%ﬂ“ﬂnﬁeP cd ?ﬁ €Yt eads a corresponding - 66

Even in the case in which it is determined based on the
parameter flag that the effect of interest is determined to
be active and thus the corresponding parameter is read from
the movie data atom, if the parameter is set to a value that
does not cause the effect to create any change, the effect
of interest is regarded as equivalent to a null effect and

videc data is played back from the source track. Even in

the case in which no parameter flag is set in an extension

field, if a null effect and an active effect are set in an
effect track corresponding to a video track (formed as a
source track), it 1s 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
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S04P1733 paraneter and processes the effect in
accordance with the paraneter as in the case in which
it is determ ned based on the paraneter flag that the
effect is set to be active. Wien an effect specified

in an effect track is applied 5 to video data
depending on the type of the effect, if the effect
type is the user defined effect type, the system
control mcroconputer 19 detects the owner |ID and the
effect |D described in thetéextension field. If the
video di sk apparatus 1 does not have the capabil3a4p1733
of handling the 10 effect identified by the detected
rewaretéd anltl @fdeekeb Dihe tdrresySi8MESMdDce with the

m croconputer 19 may regard the effect as a nul
refremetenns ney tiher egbé yinuthiuh tiheivi deto: metradnbtbediton
applying any effect to the video data. On the other
LRRIPATHPRYP ] He ogi Bt dilsk ofifsatat 6sS9t Hel ehactive.

capahi l ity of .15 handl.i the effe identified by the
ot QB BuREFTD AP GPfect 1D (1IRE CagaBH| 11y Ry o0
tBevREQYI Had, R EAG; YL A5G0 HeSK v 8PRAT YIS floe k0T i £ the
exanpl e, by prglnsta ling a pyggran1nDdJ?e or
eBFeeessyy itshenef fiset ddriRe Kirdeot di jic ,appar atyserd)
the effect identified by the detected owner ID and
cehfecl nid2@ompuappl 1l eddtedtbetié dewneati™ and the effect
resul tant processed video data is output. The flow of
IPhdepe 1as$bei exernsiianh fipédef f BEtthe madroEIisk
Eerforned by the system control_ m croconmputer 19 is
"BRERA T TFGe 300 VREIF A GROFELIESY & BRaRAnt 0" bt ay
e??ggtzgﬁé%eggi%hlg '{Eétéﬁﬂgétéﬁ g&£§§tI6'5%%ke%¥éc£th,
system control - 67

the system control microcomputer 19 may regard the effect as

a null effect and may directly output the video data without
applying any effect to the video data. On the other and,
when the video disk apparatus 1 has the capability of

handling the effect identified by the detected owner ID and

-effect ID (the capability may be provided to the video disk

apparatus 1, for example, by preinstalling a program module
for processing the effect in the video disk apparatus 1),
the effect identified by the detected owner ID and effect ID
is applied to the videc 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 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
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S04P1733 m croconputer 19 starts the process fromstep
SP1. In step SP2, the systemcontrol m croconputer 19
deternmi nes whether it is possible to process an

effect described in a default effect track (an effect
track whose corresponding flag is 5 set to 1). If the
answer to step SP2 is affirmative, the process
proceeds to step SP3 from SP2. In step SP3, a genera
operation setup is perforned such that the effect
described in the default &f$&ct track ET will be
applied when the QT file is played back. Thereafi®E1733
the process 10 proceeds to step SP4 in which the
mregeessriterdifplséretls titn mrhwwesshérohantkp iSPlt.heInaseep
in whjch the answer to step SP2 is negative, the
SBFocERS DFTETe FONEEOLt BIF KIS TRUG A B?szgeueﬁm@m@ﬁ 'psther

.t he_s control nicroco er 19 detects alternate
e AP Ao Pso thEL P TRl Gap etiell o ASERDLS
2L er Nt £010" QWP e £ FBEL SYSIaMSRRLT ' u 1
ethen checks ?heeprio$ity assi%%%deégﬂ%g%ﬁﬁgﬁge%%é e98
sktatk 10. det ebk answdit afnattept sagki w4 trinest i bk ghesd
priority. The system control mcroconmputer 19

- bdetes i presTasidst her steép IB3 gassi BP2. t alipraaepsSPBhea

effect described in the 20 detected alternate track
IfREH* hedRSTitgRBs B PR oFY Meriprmeflesudhgiigt the effect

BB G e P O R PR O Sl bl epp TR
v f hi a y t : d i th ess
RER OREE 38 ik el bk THERELA s el PPoge

pappedes sherepherQTid i dns tBe pléyess Backompleted.
Thereafter, the process proceeds to step SP4 - 68

On the other hand, in the case in which the answer to
step SP2 is negative, the process proceeds to step SP5 from
SP2. In step SP5, the system control microcomputer 19
detects alternate tracks ATl and AT2, based on the value set
in the alternate group. The system control microcomputer 19
then checks the priority assigned to each alternate track to
detect an alternate track with next highest priority.

The system control micrcocomputer 19 determines whether
it is possible to process the effect described in the
detected alternate track with next highest priority. If the
answexr affirmative, the process proceeds to step SP7 from
SP6. In step SP7, a general operation setup is performed
such that the effect described in the alternate track with
next highest priority will be applied when the QT file is

played back. Thereafter, the process proceeds to step SP4
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S04P1733 in which the process is conpleted. In this
case, the system control mcroconputer 19 applies the
effect described in this alternate track instead of

the effect described in the default effect track ET

to the video data read fromthe 5 source track ST. On

t he ot her hand, when the answer to step SP6 is

negati ve, the process proceeds to step SP9 from SP6.

In step SP9, the systemcontrol mcroconputer 19
determ nes whether the progkss is conpleted for al
alternate tracks 10 belonging to the sane alternatlaP1733
group. If the answer is negative, the process returns
ifr QR sk egheSPYobesSPhs ddip1dpeacessn desi idaed, abp¥esyscen
performed for an alternative track with further |ower
cppioel tyicrOrombetet he? drgridesi thet dbfeariswescrobsd e

SP9 is affirmative, the process proceeds 15 to step

tBpa #HeANIRRY, trAckt s o Otfhéhgy%f%‘?ﬁfcmtsﬂéﬂbed in the
m_crpco hat the prese
PEFRCE AR 5ok 0B ate VISP et vhr e oth Erph bR s
Sb§r§£q§%m*!% rthe QT file inpludes an alternate ;rack

a result of appl ying an effect to a video

track ither 6eREHathnd, hehd@ ¥Yhdesdata v thep hepeffect
can be pl ayed back by reading the alternate track

neyenity, amecappatatsprdicctisdoesstep IrvaErbhespP6. In
capability (such as the capability of the video disk
shppat Rt-udhe) sgstop oeasgialgméErecenputiterldf degermhres
affirmative answer to step. SP9 _can occur when the ﬁé?

WhetReD 5 he PrQEREs &1 % ﬁ@&%etsfif £et et itdGTB9Tanbt

bQ§Q&5Qﬁ}QJe%he ggme alternate group. If the answer is
negative, the process returns from step SP9 to SP5, the
process described above is performed for an alternative
track with further lower priority. On the other hand, if
the answer to step 3P9 is affirmative, the process proceeds
to step SP4 from SP9. 1In step SP4, the system control
microcomputer 19 informs the user that the present file
cannot be played back. Thereafter, the process is ended.

If the QT file includes an alternate track in which a result
of applying 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 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
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S04P1733 and does not include an alternate track in
which a result of applying the special effect to a
video track is recorded. (2) Operation of Enbodi nent

In the video di sk apparatus 1, as described above, a

5 video signal DV1 acquired via the imaging neans is
conpressed by the video encoder 11, and the resultant
conpressed video signal is input at a variable rate to
the file generator 15. Meanwhile, an audio signal DAl
acquired via a mcrophone ® the like is conpressed

by the audio 10 encoder 12, and the resultant 504p1733
conpressed audio signal is input to the file

agdnéoat orotlSncThdef ah ealgeneraatotrdSk onErdhs at hesult of
vi deo signal and the audio signal into a QI file. The
applyire the sRefipdcefirRet ¢ ehuidpe|trdckliisk recoyiled.

e follow ng_process. 15 In the process perfornmed by
(%Eeo??¥aetjé’éhgfa¥3%$°§%‘?eq e video data and the audio
dat e I ec t [ or f. a.set of
sarp e g a8 e} BRI 10 B5eRipEh Sove,
vigteriamead pvn ekt sraf whurks angdy Ridlanisn 15he form
of a novie data atom The output video data is
coppoegied! Gy the 20deptdrealdedi 3k, 2andNdHee reeguenntal | y
processing the video data and the audio data in the
caBByRS s diidpeds hemeris inpbidr ot ¢ orpmieddssaryet bo pitay
b?ck each sanmple and each chunk is acquired and
LLt R r SRS tREndg e iR AT d et ofUd P in@ateRBlyaqwai red

. ' f eal .data in th 25 _of. th
V0D AS60LALRO OF LI 158 (AR R 1OF MLES 0L S e

novi e omils conmp
encoder 12, and the resultant compressed audio signal is

input to the file generator 15. The file generator 15

- converts the video signal and the audio signal into a QT

file. The QT file is then recorded on the optical disk 2
via the following process.

In the process performed by the file generator 15, the
video data and the audio data are reconstructed in the form
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 wvideo
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
the memory 15A. When recording of the real data in the form

of the movie data atom is completed, the data of the
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S04P1733 managenent information in the formof a novie
atomis output fromthe nenory 15A to the recording
nmeans. Thus, the video data and the audio data are
recorded as the QT file on the optical disk 2.
Meanwhi | e, managenent information for 5 managi ng the
video data and the audio data, which are real data in
the formof the novie . data atomin the recorded QT
file, is created in the hierarchical form and a video
track of managenent infornBli-on associated with the
video data and an audio track of managenent S04P1733
i nformati on associated with the 10 audio data are
rhOk§BEe A i Wi 8hoM dife FMRChEI SSHES A oA R8Ckutput
command, the QT file recorded on the optical disk 2
firsmptiay eckrigack 16Ades tie recortii ol oféatde IYsisenmthe video
control mcroconmputer 19 as follows. That is, the
daseaced thre avsicedatamys nesaddfdons tike ¢t iféak 98 the
and the data of the novie data atom.is

di sk 2, ( .
'Oglgaa%ﬁﬁﬂaﬁ v+ r 85anYhbia 4 AEnagereRr Hhiskmetign for

2 t i nf ti e i be
nAREPHIF R YiHo) g ARIRE"Bho) D SIEET (AAHIRE 28
adesoded HtQ 8 rOrhOIMA) e Wad80, 64k 8 ANG AYdi8rdad aor
and the resultant decoded video 20 data and audi o data
fale, old piifesftedamihhehyildierdetadel sStddd =ardal3Bdandcrack
the audi o decoder 14. Thus, the original video data
odndamamtinendatiafobrat hed sasogipbsd| wigf thekivigea dovd eand
and recorded on the optical disk 2 are played back.
APt thackyeleBaRFIEmA RAGTIRRT R foTSRed abRdt kEth the
o] ! igq! vide% 25 gata and audig data on the video
aydl ata are oymed 1y & movie atom.
'Sk apparatu

If a user issues a playback command, the QT file

recorded on the optical disk 2 is played back under the
control of the system control microcomputer 19 as follows.
That is, the data of the movie atom is read from the optical
disk 2, and the data o¢f the movie data atom is sequentially
read from the optical disk 2 in accordance with the
management information described in the movie atom. The
data of the movie data atom is decoded into the original
video data and audio data, and the resultant decoded wvideo
data and audio data are output from the video decoders 132
and 13B and the audio decoder 14. Thus, the original wvideo
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 wvideo

data and audic data on the videc disk apparatus 1.
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S04P1733 If the user issues a command to edit the

video data recorded as the QI file, the novie atom of
the QI file to be edited is read out and a video

track is formed by nmaking a copy of a part, to be
edited, of the track atomof video in 5 the novie

atom In this case, the video track also serves as a
source track. In this video track, an absolute path is
described so as to point to the real data of the
correspondi ng video data +n7the original QT file, and

a Qr fileis created in the external reference f3r4n1733
in which the 10 novie data atomof the original Qr
filers seeh@eredsd@es FWhRGhADES, edit thleS viBebidsia
including the copied video track, an effect track is
rboppeed | as adeodant e wi the aviN apohndf attek @T ETe to be
poi nt specified by the user. In this effect track, a
editpd et ergach@Utngn@on effdest tepckhés vigweed vt matkrar
an active effect having an effect on the video track

cQP¥ SBt? iR HucbPdBRcE It &icohfahtRFsSUem By Vheeo in

tH8 eﬂh%féi ré&%{f.m}?ﬁ' t@se\/iagél?lei,g‘lpf%i 488.4 rtarga!‘cli f%Be%JéHeesd

€ source trac | e accor ng t

aSORVENt i QA F. fernBtid 1028 Played Ek}@%soilhtéspath is
necessary to handle an original video track, a source

desackbedingd an ebf peintd rackhel ReadndidBstaof taden the QT
file created in the above-described formis played
chacksipynding viideo ditsk apparavusginal t0T Figesskhilea tQr
play, back the QT file only by handling the effect
fitacks feP5% AR Ehtird aiRadk TeberaRCs g raghich the

mgggéc agénét%%¢o§f£§gtdrf iQ%l QT file is referred to.

Furthermore, in this QT file including the copied video
track, an effect track is formed in accordance with an IN
point and an OUT point specified by the user. 1In this
effect track, a null effect having no effect on the video
track and an active effect having an effect on the video

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
played back, it is necessaxy 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 back by the wvideo disk apparatus 1, it is possible to
play back the QT file only by handling the effect track and

the source track set as serving as a source for the effect.
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S04P1733 Thus, a reduction in the processing | oad

needed to play back the 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 to 5 the source track, and
the sanple description atomis described so as to
identify effect types of all effects including nul
effects. Furthernore, in accordance with the setting
described in the sanple deséfiption atomin the

effect track, paraneters of the respective effectS04lg33
10 assigned to the novie data atomof the edited QT
Thiube. a| redig icaséni hhewpdrddse ngf Lleed nsededone- pbay Cleack
effect, the effect track ET is created such that one
tigupdeted aeidegTdats Poi #theeved. - and execution of

fied t t ed
N T rTTe e Bobf be HAFSo=aRl aiPa ST Geterrict *tom
aﬁésgﬁéaE %BUEhlﬁaIQFEE‘ZGO?ﬁg %edgg{:§flt) é@cg as 11_'%) po:lgpt to

t he ot her when ect 1S a Wo- sou

 tBEf e6lixcd r’rﬁ:a@:ﬁ(f eahdtm@l%alﬁl}llesdeg@ﬂ@@l&u%ohhag two

source tracks ST1 and ST2 are pointed to, and
dexecilbédrscofas protéssiity ieffepectiped &S 10 BFkcts
effects associated with 20 the one-source effect and

-iaﬁllaféqu/éméflf @étfea*s%ociFat@@emphe the aomprslepreewith the

e; ect é) the |.ayback operation, when the
SgFF e C%lBﬁ 1%, EcHePRF PR atomi B e
fied by. the ce_ track
SPERENCE AL VOs0e AR o SRsgLLSE R, e akcee,
aS¥besd ad ket ﬁ@v[‘é‘ldat%f 86k BEOLES SN a Q%Bflle.

In the case in which the effect is a one-source effect,
the effect track ET is created such that one source track ST
is pointed to, and execution of processing is specified as
to null effects associated with the one-source effect and an
active effect associated with the one-source effect (Fig.
11} . On the other hand, when the effect is a two-source
effect, the effect track ET is created such that two source
tracks STl and ST2 are pointed to, and execution of
processing is specified as to null effects associated with
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-

back video data is subjected to the null effect process and
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S04P1733 the result is output. In the active effect
period T, the video data read in accordance 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 5 data by
handling only two tracks. In the case of a two-source
effect (Fig. 28), video data specified by two source
tracks are played back in the order specified in the
editing process, and one of7¥i-deo data is output via
the null effect process in periods other 10 than 30#¢1733
active effect period T. In the transition period T,
thBeré¥@ viideoudpha. armm sy eekedet oridta aetiive ef feaed
process and the result is output. Thus, in this case,
viideo @wlid edtavii deoadatedaare Wwétbutpetsdywdeandbickgis hr ee
tracks. In the video disk apparatus 1, when the
sgbp eeted rigckhies2e51 ve ltfafti RTPReS B AREL dbscirppedt 1s
ngnner, n extension fi%!d assogiated

°g

. i th _
PYes ponthsrg t&f F BT - e &LeH! aférﬁacgm&i’ﬁt fegglea?iweo
dg¥$g§¥Q§ﬁgﬁhﬁ edy 'tghglg%a%%g effect and the active
effec

I
are set 1n the created extension field. Wen

t he mdithedc&e fdf & prRAYead-E Nethe-aRevg- dese) ibefto
manner is 20 played back in accordance with the
datentpdaicateidobyf tagssouie tmakbksedfeqilag@d beck in the
processed without having to acquire the paraneter of
orfler rarfcidaed setthe qdidimgvbscdaty atrgmengndf vides
not needed to perform cal cul ati on associated with the

dgFF ot OUFRIE KhREENS (MPds SEEPETRF AT BaBPREOT L DT

£R&L ANEL ?Jctfiﬂf%mik?gc{mﬁ’e'reiodaa% atom a0d, PSII AT Gerioa T,
proceéssing - 7

the two video data are subjected to the active effect

process and the result is output. Thus, in this case, the

edited video data can be output by handling three tracks.

In the video disk apparatus 1, when the effect track is
created in the above-described manner, an extension field
associated with the corresponding effect iz 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 manner is

played back in accordance with the identification flags, the

null effect can be processed without having to acguire the

parameter of the real data set in the movie data atom, and

it is not needed to perform calculation associated with the
effect. This makes it possible to omit reading the

parameter from the movie data atom and performing processing
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S04P1733 associated with the paranmeter, and thus it is
possible to reduce the processing | oad needed in

pl ayi ng back the edited QT file. That is, in the

vi deo di sk apparatus 1, in the playback 5 operation,

if the active effect is detected based on the
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 entry4is applied to the video
data according to the 10 acquired paraneter, and 30¥P1733
resultant processed video data is output. On the
agbelabandiithn thei saphayback .epetats ot iR stiBeenub|
effect is detected based on the identification flag
reduce nthdinraesenspohodd elatdedc ¢espiagino Hawdk thal edited
data. of the novie data atomis stopped, and the video
dafal95 associated with the null effect is directly

out put_ . W.t hout I ocessi he video data. In

con?ﬁEE whéh 5??i¥%§%Q1%3ﬁ i%@ﬁ&ﬁﬁqﬁaﬁal1ﬁﬁt??I%}aybaCk

obBERRILON INEhUdLAg: O ExXdSLANGLLelcd Sl el Pack
he effect type is detected, and the paraneter is

iaefjvi fesh filc@Mr2Qgt bet myithedakdeat 0MA £N8d, the real
correspondi ng video data is processed, and the result
dasaouf piute movaesfats ars ranresetioto t dmywciony ehki pagtmeter
pl ayback technique. In the case in which the QT file
appefiriedd aithr thipapctiors edfespeci The afFfadiedefgeed in

i sk apparatus. 1, the effect 25 type filed in the
tgﬁt?v‘-ﬁf Th@PRIF 88t 19 e SePPBeRet acopyding to the

acquired parameter, and the resultant processed video data

~is output. On the other hand, in this playback operation,

when the null effect is detected based on the identification
flag set in this extension field, accessing to the real data
of the movie data atom is stopped, and the video data
associated with the null effect is directly output without
processing the wvideo data.

In contrast, when a file in the conventional QT file
formation including no extension field i1s played back, the
effect type is detected, and the parameter is acquired from
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

type filed in the entry of the effect is described to
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S04P1733 indicate that the effect is of the user

defined effect type, and the owner ID and the effect
ID are described in the extension field to indicate
the detailed effect type. Thus, in the present

enbodi ment, it is possible to inplenment 5 various

ef fects devel oped by a manufacturer by using the QI
format. However, when the QT file includes an effect
defined by another manufacturer using an owner |D and
an effect ID, it is inpossVible for the video disk
apparatus 1 to play back 10 the QT file. Converse$®4r1733
the QI file edited using the video disk apparatus 1
icdhrete behpt ayed dlfdekt bys apotdder usede@eflisdd aFRatat yise,
or a conputer. To avoid the above problem a user may
angls e gowrialii andothecef teathd DQRrei Hescnilide ifiothe

with downward 15 conpatibility QFL . 29%%3In response
- SEGCPREOR o Fot ARAIGR BRI S aﬁga@la% It dwest esThips,
.al nate track ATl Db repl.acin eci al new effect
R Short o e rPdabe B ok dswaeRens 1

- o L fo the
et Bad LR GRS PR gF LR EL B phe g
fpenkormed on the data played back fromthe source
track ST, and the resultant processed video data is
recéta@dern ahenl tlee it €ifleackcAides Ehesd fakbt edadimed by
tracks ATl and AT2 and the effect track ET are set so
agether gEABHGctiset heskagremaoraenal B aprduan affect| dBs it

;ar emsest i}qteazf tot 5 indi c%gflekt he st at us lof thﬁ

5 tERAETENT Ak s TAT 1V HH ATS¥appPargeus 1 to play back
the QT file. Conversely, the QT file edited using the video
disk apparatus 1 cannot be played back by another video disk
apparatus or a computer.

To avoid the above problem, a user may issue a command

- to record the QT file in the form with downward

compatibility (Fig. 29). 1In response to the command, the
video disk apparatus 1 creates an alternate track AT1 by
replacing 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

- AT1 and AT2Z 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
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S04P1733 the effect track ET, the priority is set in
the user data atomto 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
whi ch real data of video 5 data is recorded in a
simlar manner to the source track ST, but the
alternate track AT2 provides the video data subjected
to the effect process when it is used instead of the
effect track ET. Thus, the ¥édeo di sk apparatus 1
creates the alternate tracks ATl and AT2 in the amAE733
10 descri bed manner and records the resultant
tRendesteucinacl YT, edhd g5k Gatia R st Ber ot i@Rl wdiesKaea
Thus, the video disk apparatus 1 is capable of editing
agomehovimdicadat ahenpaimoinde sifr tbtsvet narksr aaddthe
recording the resultant edited data on the optical
PEESRNDAtIGn (HY@Sf 6P NPED ThatS &0 oREighte What &hg of

t havi di f t [ ,
QEBABTIT CIEER BTg1 5 DAveTIFaP HRAMD Eed ien 2o i1
dtaeabfs p%@é/ e*aa_cth éssﬂnjfﬂa!remaﬁlﬁg?rggdt}%&s%% %getrack 5T,

present video disk apparatus 1, the video data

pEpeehé | £t dphatBer so4K erd Ack18Lsi snd epticdndaprocessed
20 according to the effect track ET, and the resultant

sedf ¢eted iddehedat e tts gresant @tdehoia Usarsedinkbead of
ot her hand, when a QT file produced using the present

the debielits KraghaFat usThvg,s thleayedebatks lusinpgratus 1
conPuter, if an effect track ET specified by the flag

CRRTUCDB e AAITCEFALE D AT pROCRSS A &Py abAge-

dggg¥&%éﬁ’mégﬁ%r_agg records the resultant nondestructively
edited data on the optical disk 2.

Thus, the video disk apparatus 1 is capable of editing
given video data in a nondestructive manner and recording
the resultant edited data on the optical disk 2, in the form
that allows wide variety of apparatus or systems having
different processing capabilities to play back.

For example, when a QT file to be played back is a file
recorded using the present videc disk apparatus 1, the video

data specified by the source track ST is read and 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
present video disk apparatus 1 is played back using a
computer, if an effect track ET specified by the flag and

the alternate group is processable by the computer, the
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SHP1733 video data specified by the source track ST

is read and processed in accordance with the effect
track ET, and the resultant edited video data is
presented to a user. However, when the effect track

ET is not processable by the conputer, 5 the edited
result of the QI file is played back using either the
alternate track ATl or AT2 and presented to the user.
Note that the QI file does not include information

i ndi cati ng which one of a-pfurality of alternate

tracks should be selected by a QI file player S04P1733
installed on the 10 conputer. Thus, the determ nation
valebOoditd pc@n&iel bechdlddidlcet ¥rofk att arshatgqt LAgKS

is selected depends on the setting of the QI file
ppbayesed nist aldceddance hel orpiet el fectiovevsr ETi,nand the
practice, when the conputer is not capable of

repBLEaRE mylited sffeetdebacks PramerERdshoud ditrs usé@‘fﬁeﬁferr

R0 B S PP B PLEEF LI AL e
CHBCRESMIULREAS, B¢ PRI, A1 00 ol ot Bgorsealon.

thkay1 basladehe Bk fate dsinng the ﬁéé@&&ed kaCknETuser,
W t hout using the alternate tracﬁs. 20 When the QT

NbtéetipriodieedThyitdhedoddentdiakl appaimidisatiohs pl ayed
back using another video di sk apparatus, or when an
ippi sebinag ik cheeot dell augilngaahby hef alitdapageskracks

BBRE dueeretrba Vre o o™ PleksmrS aoeeciatte,

fromthe yrce, track ST.is_subject ed
cgﬂguﬁe ef?%%? p%%%é%%‘%ﬁh@? ng - which' 8n8"0t e

plurality of alternate tracks is selected depends on the
setting of the QT file player installed on the computer.
However, in practice, when the computer is not capable of
processing the effect track ET which should be 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 alternate tracks.

When the QT file produced by the video disk apparatus 1

'is played back using another video disk apparatus, or when

an optical disk recorded using another video disk apparatus
is played back using the present video disk apparatus 1, if
the effect track ET is processable, the data read from the

source track ST is subjected to the effect process according
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S04P1733 to the effect track ET, and the result is
presented to a user. However, when the effect track
includes an effect that is difficult to process, the
vi deo di sk apparatus 1 selects 5 an alternate track
AT1 specified in the priority field as having next

hi ghest 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 to a user. In this Thse, the user can enjoy
the resultant 10 video subjected to the effect pricieds3s
performed by the playback apparatus, although the

tef treteffediottrpekf BT |3nd aguaket01t hs efdehtient ended
by the producer of the QT file. When even the
ugkternate track ATl is difficult to process, an

alternate track AT2 with lower priority is 15
sel A EIerBetaeR eshg wifkics hAraef nmcdudeacRr ATREeql ddet

,dat bt.ai d It of | vi th ffect
el EEdatE PERrTRYpaTth AGUED THY: SHIAGE Hratko S e
ahesPrdad o hat i Sar1 Vdfe fq@haiﬁ%&ﬁ ﬁ%&i*tg k@sl? as

| e k'to the

result obtained by applying the ct tra

heedhg dab:a GOHHesSPOREidW tyQ bREcsas L a0 dhkaCkesd #:om
recorded, it is possible for an even pl ayback

thppavatass tiracipabl n acfcquroeessi njtlamheeffleetntbe pt @k
back the QT file. Thus, downward conpatibility is
Apbrintiqaf cdchhevelfeqt taggkt FBn awl sucivenhe hhe exqrmilde

track that allows the 25 even playback apparatus
t?n%aLbsa%‘e Gf BPb%e%%qerTg tgﬁyugffe(alr}/_enﬂ@y Rba’ festiltant

video subjected to the effect process performed by the
playback apparatus, although the effect is not perfectly
equal to the effect intended by the producer of the QT file.

When even the alternate track AT1 is difficult to
process, an alternate track AT2 with lower priority is
selected. Because, in this alternate track AT2, 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 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.

In addition to such the alternate track that allows the

even playback apparatus incapable of processing any effect
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SHP1733 to play back the QT file, the video disk
apparatus 1 also produces an alternate track in a
formin which the effect type is replaced by another
effect type, and sets the priority to each of the
plurality of alternate tracks. This 5 makes 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 alternat® t+vack that causes a
reduction in picture quality to occur when an exdg41733
encodi ng/ decodi ng process is 10 perforned. In the

tBr 8Pt LNDMBRt £1 DL ard hadeb0di S P I d8ths 1Ttk
and alternate tracks are determ ned in accordance wth
preduteethrpradtesabng poawek ,innad fohrsid hehisgecand effect
alternate track in which the result obtained by
tppecessiary ackd bidevotlisd@tfdeatcoyp ngpnd skelte théect
track is recorded is assigned the |owest priority.

PTREEIEY He &PCEr RAt BP% rRISK HatngTt hktermage sracks.  This
ti N | ct / [t d to th tit]
mggg% %.ed@éo%glhaep{:g %Jéoew.%eta Ito%ggt lgs?e%,g,par gggﬁl‘éﬁeghd{r?g

rocess i ncludi ng t'he C

cHECOMMI&RHIQR | 800854 AR e PYeSE B IhQfiichY chBeL LAY+
20 mnimze the probability that degradation in

tpbel il ectiigledt Yo 8€6tHs: f3rcAdYapd ageHreffcErhodi f@nihe
According to the present enbodi ment of the invention,
ajtedesty ithedkabbee, catsdseastredncal ¢rerimated cttnaekquality
i ncluding 25 video data equivalent to video data
tepP e Hed 5grp§F¥ﬁ,ﬂfqydlngédecodlng process 1is

performed.

In the present embodiment, priorities for the effect
track and alternate tracks are determined in accordance with
required processing powexr, and thus the second alternate
track in which the result obtained by processing the video
dataraccording 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 inéluding the data 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,

as described above, at least an alternate track including

video data equivalent to video data obtained by performing a
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S04P1733 process according to an effect track is
fornmed, and the processing priority level for the
alternate track is defined thereby naking it possible
to provide to a user the result of the effect process
using the alternate track 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 proces80regardl ess of a
difference in processing capability anbng appar a8@&1733
10 By providing an alternate track including an effect
prlvicehsi scaordingetmabnver Hctt heraefd et fdaset,i ked ithet he
effect track, in addition to the alternate track

- OTREPaliPY Piinrifivdéeveht for ithehadsrenaposwiasike ifodefhned

aratus or a_, systemhaving the capability of
DPBCRL TR 1 he taPPEPRALT Vi 5 OFRFECEDL THRN e £BouLE

MSELS LPELe 0k APPL) Gald R Qf Lhe . Al hennatiye
ef ?ect to ttﬁzj Vi deo gat a‘% Q%wel %h il %hterra("lkn h ﬁggﬁ?%
teak i d¥o tdath thenr @ash tadi A Rasgdy 984 the Altepnak ecne
track including the video data. By describingthe
vpdeorddtya afodshaoal hevaaiie: tdapalil Dty 20f i@ dels@gkgofhe
the user data of the QT file, it becones possible to
epEeot de TS r dsulfic pPsaidple ¢at Ponvbde tte seffsect theo
use;s regardl ess of a difference_in processing _
EaPabi P1 ty'e STORGT PP USoFeEHIFH the plidfBackce in
R Eé%ié" ro¢essable alternate 25 track is
pge?ec eépﬁﬁ'8%10ﬁ§¥r%9%ﬁ%<%ﬂpﬁﬁa ével, the QT file - 81

By providing an alternate track including an effect
which is an alternative of the effect described in the
effect track, in addition to the alternate track including
the video data, it becomes possible for an apparatus or a
system having the capability 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.

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.

In the playback operation, a processable alternate

track is detected based on the priority level, the QT file
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S04P1733 is played back using the detected alternate
track. Thus, it is possible to provide the result of
application of the effect to users regardless of a
di fference in processing capability anong apparatus
used. 5 (4) Enbodinent 2 Fig. 31 is a diagram
conparative to Fig. 29 and showng an alternate track
created by an video di sk apparatus according to an
second enbodi nent of the present invention. |In this
enbodi nent, a track produceghas a result of applying
10 an effect to video data according to an effectso4ap1733
track ET is recorded as an alternate track AT. In
ishb3agbd S5 @islihgCkne Aot d 8@ datarpityidendat anis, it
recorded only in the period in which the effect
idepessbete itv tthevehé etlie theaank tEbrcappl LousS®na oghsnge
to occur in the video data. Furthernore, in 15 this
eféerbdtoresdrsdacaavflesderf dadd fifsrercoridedronkysing
nosai ¢, (MOSA) which is highly likely to be difficult
cepabht e Gy 2PRAT YNy éftSDnal QT pl ayer. Thus, in

e sent. enbodi nent, it is possible to achieve
(ggmnglnmlg%%lmcnécn%ati bility using a less file size than is
nee i mqt kB . fd Lpent . dibgg .
flagﬁgg g&tg?oai&%%ﬁﬂéﬁld%gpgghe sod?igﬂgﬁrggkg%gﬁg%qﬁgng

aaf beeéridmck Gtk apsatdte 13l taar RakigotdBoK Abaradnd only
the effect track ET is set to belong to the alternate

agroupind h® pmi gprctydigugetimrenchot hthe hpgsemt25nvention.

priority is given in the order the source track ST,
Ipphkhis ggmbodiment, a track produced as a result of applying
an effect to video data according to an effect track ET is
recorded as an alternmate track AT. In this alternate track
AT, real data of video data is recorded only in the period
in which the effect described in the effect track ET can
cause a change to occur in the video data. Furthermore, in
this period, real data of videco data is recorded only for
mosaic (MOSA) which is highly likely to be difficult to
process for the conventicnal 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

alternate group. The priority is set such that higher

priority is given in the order the source track ST, the
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S04P1733 effect track ET, and 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 the source track ST. 5 Wen a QI file in

whi ch tracks are recorded in the above-described
manner i s 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 is difficult to processgghe effect track, the
result of 10 applying the effect is provided to ausar3s
by using the alternate track. That is, for the Qr
ceber recanded, ushaoudde HGsERL cybdetdi sknapparal us
as represented by a reference synbo PB1, the video

sdat audeathdtr @Mt hRe S 0L %8, tikagks SIndé® kD tPeOceasedthd
accordance with the effect track ET, and the result
allseprnzseftredkt 3Ta tserefidatte tirhak Ehe drdaghesssetceo 1
for all the source track ST, the effect track ET, and
tfﬁékdffernate track AT. Therefore, for exanple, when

opdsrte b8 E 1l A W Rr EREMs Zrel BB e
agségkde}FrltD@s Lhesk 44 a0k ER na0d LR ddBr0aLpacy o

rack are a proces concurren resu

tB8 alephRsentedcbyid ﬁ&@%@dsyﬁbgéca’@%mc%hﬁlehamb@ck
process is perfornmed in accordance with the effect

sttatky iofetieateby. 25Iheafdrse pt hebavls adpe atdoas swaad tthe s
result of the processing - 83

difficult to process the effect track, the result of

applying the effect is provided to a user by using the

alternate track.

That is, for the QT file recorded using the present
video disk apparatus, as represented by a reference symbocl
PB1, the wvideo 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
5T, the effect track ET, and the alternate track AT.
Therefore, for example, when it is difficult for the present
video disk apparatus to process the mosaic effect, the
source track 5T, the effect track ET, and the alternate
track AT are all processed concurrently. 2As a resulf, as

represented by reference symbol PB2, the playback process is

performed in accordance with the effect track immediately

before the mosaic process and the result of the processing
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S04P1733 according to the effect track is presented to
a user. In the nosaic period, because a smaller |ayer
value is assigned to the alternate track than the

| ayer value assigned to the effect track, the result

of playback according to the 5 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 pre&sented to the user. On the
ot her hand, when the QI file is processed by a 1dh4p1733
conmput er, the conputer cannot interpret the priority
a88briing the Bl Qkieb¥e fi 8l sand thustdha playback 1n
operation is perfornmed only in accordance with the

thet hosgi ©fpetriedf | Agcadsd 4 herzallber nafer grQup. iASadsigned
result, the result of the process perforned in a

tei phe arltramade asadesthdrbadicaBoyer 1% i« lesséberdnte thee
e%%nbol PB2 is presented to the user. In this case, if

BChppdr A usher Tehel sk atrrbeak i e mulisacke the Qr
fLLe %Qe ot have_the capability of pro S| . .
abpEnf SR T Bos R ar T heuferthetFEStI thisy medoc
tBEEECEs PGSRt Qat DE SR spoRli hg {@QjﬂggﬁﬁgEnate track
enbodi ment, because real data of "video data is .
Aasshghethuenkiiet Oe 8uPErd OAheN pWBEEHs thiroradag dat end S
changed according to the effect track, simlar
cativamlagdSerts trhokeiphir@seedednte hehd iusstr.enrbodi nent
can be achieved using a less file size. 25 (5)
Enbdti Bt ogher gypnd, when the QT file is processed by a
computer, the computer cannot interpret the priority set in
the priority field, and thus the playback operation is
performed only in accordance with the setting 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. 1In

this case, 1f the apparatus or the system used to piayback

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 wvideo data is

changed according to the effect track, similar advantages to

- those obtained in the first embodiment can be achieved using

a less file size.

(5) Embodiment 3
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S04P1733 Fig. 32 is a diagramconparative to Fig. 29

and showng an alternate track created by an video

di sk apparatus according to an third enbodi nent of

the present invention. |In this enbodinent, a track of

vi deo data obtained as a 5 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

indicating an effect to be &plied to this source

track is fornmed as an alternate track. 10 For S04P1733

exanple, in the present enbodi nent, when there is an

ef f exdg .t macksi ACHUL NG *ompsaheitMBAFiRf.f 86t an@ dMbing

effect, and a color tint effect to be sequentially

aappltedhate triad&ocdatved éad aac cdddo ngidlo ddparbitnst

source track ST1, a first alternate track ATl is

ACEPRELRDYT &l BILKHY eReodiBSESS AF ctIMIBA)SEff davenrion a

bl ur effect. Furtherpore, squrce track ST2 is

Ipogﬁﬁﬂ %ﬂ%mFBtYnﬁlBH%S%F%%Blgﬁ?aga?ﬁné%ﬁﬂéﬂegsaé a ‘
t.of ying t 0 ce o ffect

e g B Rt ot R B RERERE, O s oBf Bapox T

oandi 4&e 06+t bAt oefdardl Outkhe Frig Nl Visdegrdad s o

In 20 the null effect period, no video data is

sassh@nethince tlrecksSHIR Cearid ackeSI2d dffes-taltlrans a

reduction in the file size of the QI file. An second

infli @ik aty aéKe A2t da keplfiedned Wi Foufrcest reelusies

a null effect process to be perforned on the 25 video

TARred A° e 24 56FRREE rF@E*ST2 subjected to the nosaic -

85 For example, in the present embodiment, when there is

an effect track including a mosaic (MOSA) effect, a null

effect, and a color tint effect to be sequentially applied

~ to video data read according teo the first source track ST1,

a first alternate track ATl is formed by replacing the
mosaic (MOSA) effect with a blur effect. Furthermore, a
source track ST2 is formed so as to include %ideo data
obtained as a result of applying the above sequence of
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 8TZ. This allows a reduction in the file size

Vof the QT file.

An second alternate track AT2 is then formed which

first causes a null effect process to be performed on the

video data of the source track ST2 subjected to the mosaic
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S04P1733 (MOSA) effect process, and then causes a
sequence of effects including a null effect and a

color tint effect to be perfornmed on video data read
according to the original source track STI1.

Furthernore, a third alternate track AT3 5 is forned
which first causes a null effect process to be

performed on the video data of the source track ST2
subjected to the nosaic (MOSA) effect process, then
causes a null effect process to be perfornmed on the
video data of the original source track ST1l, andsp4p1733

finally causes a null effect 10 process to be

PREROT JBE. QN aﬂa%e\ggdegn@.?ér?erpfcah%@ssguiééfﬁﬁcfeag% ffects

subj ected to'the cofor tint process. T ag i s set
iheladyag ug 0f11l fr@ect hend id sdo1aad t 1 8€CONEL SOULCBe
tracks ST1 and ST2 and the effect track ET, and to a
peglifgemed On fwrderhdabé hesad raaciogdiibetal tler natigihbl
group is set to a value of 1 for the effect track ET
SEHACEheT2¢% 5L -t o FRRFRer R H%r Fat8irf ag ke Rt et §TAFR. AT3
.The | ayer .i.s et to a default _val of 0 for the

15 EGPRST WL d SEPECRAISSR & SUA BEIeFt ATYSest hg Pe
el EBChed "AFRIET v3RD 1S ] | 050k b pat e
Ptracks AT1 to AT3 so %%Eé fig%% ?ng %d%$%ﬁ§8Q§

sdbsptey@dd e hd¥eic upisiait RerkayeprSfeddle t3QHUN E8uses a
track ST1, and a value of 1 for the second source

nildcki ST gordckat thilse tpeadionmeddbsptiayedder dakayef the
| ower than the layer of the original source track
osTginThespicer itepcke¥®l s amde fderlivcepudra a halhi ghtsit
p%?g %é%%it g%}%%BESd%§?% %e%iggotggtgIJEH&&ngggce
track 8TZ2 subjected to the color tint process.

The flag is set to a value of 1 for the first and
second source tracks STl and STZ2 and the effect track ET,
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 AT1 to AT3. The layer is
set to a default value of 0 for the original source track
ST1, a value of -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 ST1,
and a value of 1 for the second source track ST2 so that
this track is displayed in a layer lower than the layer of
the original source track STi.

The priority levels are set such that the highest

priority level is assigned to the first source track ST1 and
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S04P1733 the priority level decreases in the order the
first source track ST1l, the second source track ST2,
the effect track ET, the first alternate track ATL,
the second alternate track AT2, and the third
alternate track AT3. 5 That is, the processing
priority levels for the effect track ET and the first
to third alternate tracks ATl to AT3 are set in the
order in which the required processi ng power

decreases fromthe highest $_jhe | onest. On the other
hand, the sane displ ayi ng % iority is assigned ZéngT%33
effect track 10 ET and the first to third alternatwe
tracks ATl to AT3. The playback process can be

ther PoFREY dexedi AP FEpasTmimetheoCt AR Pt £4&SENBRREFH

Fi That is n rocessabl ffect track or
tg%?érﬁg%ngg PSEEH|S§%€‘E%té&CEyETgeqﬁhﬁn%€£%9§ tra?k ET,
thBeeking dhe hnacks i oy the onder sgéoﬁéﬂg ;t%irgg%em&g

priority, and the source track ST1 or

Aprpcessethd thaeaos dedee M tratheadet ect ed processabl e
track. Thus, when the QI file recorded using the

vi déthadi sl&, apparetassesedogr dragrity therefsesentthe effect
enbodi ment, the result of playback of the first
CERGK G (ML RNSTTH 55 brict.ddued abboren’y LOkEoATheto AT3

ffect t k ET d the result is presented to a
' agge?e‘c.gt dvprt%%? 8Fﬂ%$nﬁbﬁgfl%3ﬁet ﬁ?%u%lecfiﬁré’cre?b’flﬁy%ﬂ"’er

dQ@EgasééSiﬂ% atﬁ%ﬂ%ﬂgﬁé&( %%reatl;cﬂﬁeisgcap&pl egfo(;:fher hand,

processing the sai ¢ effect although capa
tPE OSARSINGphe i 8 h@fioﬁftfge(ﬂss asbend LY tnef cpPkaybaciacx

according to the first 25 source track ST1 is
EPrandsged faesor to nghimi talleekrhasé trdiks AT1 to AT3.

The playback process can be performed in a similar
manner to the process shown in Fig. 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 STl or ST2 is
processed in accordance with the detected processable track.

Thus, when the QT file recorded using the video disk
apparatus accerding 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 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 STl is processed according to the first
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SUP1733 alternate track ATl, and the result is

presented to the user. In these cases, although video

data of the second 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 5 |ayer.

In the case in which the video disk apparatus used is

al so i ncapabl e of processing the blur effect set in

the first alternate track AT1, the second alternate

track AT2 is selected. In éﬁis case, the video data

of the second source 10 track ST2 subjected to tQ%4 733

nosai ¢ process is first subjected to the null e

process, thereafter the video data of the first

éaeF%t% rtafcﬂ@ksﬁflrsag@b}ﬂé%tfé@fql& fifePEEgERRFRE t6f the user.
gcLs i ncl udi 29 nul effg g g%the color tint
e%?? CATTF t RETPRYIR Vi P FBERNPE D THFE s EPUT Yhen

t&stvsfiqul§>1Qyé5 BROA! AlLS ﬂeéuwf:@iaa@ﬂe quatyﬁgeﬁef@'

even the cofor- tint effect process set I'n secon

pakbehted &cd raekudd2, beddifsd Rifr @nal t&rnate il a8 kmATSE i the
selected. In this case, the video data of the second

lgparce track ST2 subjected to the npsaic process is
first subjected to the null effect 20 process,
t her'dafber cepe i 089 Batheoridsr diskspranntes theack is

f 1is sEgJect d to the nul eL@ect ocess, and

PRatTSARATE GF RESHEAT B tPRPSEE T Stureh tPatie

f§ﬁp£ e&][f]eeq:n% oL he, cplOf Lt sB{:ﬁﬁ&SasléeiSm%‘éQJ ecled 1%102 is
e nu ect process, and presen

st Oethey Useah. ti&@s%é&e 10l @h qBaNGa t W tthlaes@oﬁal Solrke
pl ayed back -

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 sequence of
effects including the null effect and the color tint 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 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
ST1 is subjected to the null effect process, 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 played back
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S04P1733 using a QT player running on a conputer, if
the QI player 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 5 track is
presented to a user. In this case, it is possible to
upgrade the QT player to a version capable of handling
the nosaic effect. In the present enbodi nent, as
descri bed above, an extra_ urce track is formed

whi ch includes video data obtained as 10 a resuldyQf 733
perform ng an effect process on orlglnal vi deo data

di t ffect t k d tet
B L RHEEn PRE LICE” RaRagBHERe | 11 GPiaPl ol G2t

1325& lé‘% %%o@@@éiﬁ@ EH% %E%a%été é%%”(aiet%§cghe first

her eby ac ieving advantages simTar to those
tachhﬂ«&dallt@rheeepfﬁa@]@ymlﬁ tenhedi :[@rgei-ecﬁ:@)i, QbhErthe
Enbodi nents I n the enbodi nents descri bed above, by way
refukkanplthe prheeps esmnirdingent toa ssleapel editéonate
specific effects such as the nosaic effect and the
thRtk T REGEentRE B9 faciserar eTnothDo d4sfit &4 P—é P%%Jéole

but the sen ventlon may al so be _appli
t%%?raedfep & If %%’f dithGdiRERE SR d?eaé’c?]kﬂlﬁeafa%’i}%l”}ﬂ/

Y, the present invention is applied to a
tH@ (9£d§§%qg%ggratus desi gned to record/ play back a

QT finl @he THLe ¥d At RufoBKmeR: § ap@@rcﬁéﬁlbédn%mﬁ Mdred4Qa
that of such a type, but the -

source track is formed which 1ncludes video data obtained as

a result of performing an effect process on original video

.data according to an eififect track, and an alternate track is

~formed which includes management information of an effect to

be applied to the extra source track thereby achieving
advantages simlilar to those achieved in the previous
embodiments.
(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 those, but the present invention may also be
applied to other effects.

In the embodiments described above, by way of example,
the present invention 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
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504P1733 present invention nay be applied to a w de
variety of recording/playback apparatus designed to
record/ play back files in other formats such as

| SOBase Media file format (MPEG4-partl1l2) based on the
Qr format, Motion JPE&R000 (MJ2) 5 file format, AVC
(Advanced Vi deo Coding (MPEG4-part10)) file format,
etc. In the enbodi nents descri bed above, by way of
exanple, a QI file is recorded on an optical disk by
using a video disk apparatgs according to the present
i nvention. However, 10 the recording nmediumis nofgap1733
limted to the optical disk. The present invention nay

al so _be. appl.i.ed to ofher r.ecordin di a such as a
ReShar e T et 5 8608 v LB BRen o

invention is applied to a video di sk apparat us.

floke LhadtHdie Mrasest shdyent iTGDBABY W& e 12ppbiradtt 0
a wde variety of apparatus such as a portable
(MEEEphpaet GY) dasPDACK Pers difalfobngtt aflotAissl SIPAGEEPO (MJ2)
devi ce capabl e of taking a novie, a server capable of
e dEof BFTRY v ATC0 (AdPAnGRR ol i GPaing WP desrhPby T1le
fconngnig§tion channel , various recording 20 appar at us
Capabi e€'0f" recording video data, a personal conputer
cap f L j : ' i.ne

Casalt of Parngieh e Heee Rl i, Rafe) U Sudhoe,
aApp! ECBDId tnecthgepr &set dotventli @lseasy e iwsed vhess a
video data 25 file in the QT format obtained as a
diekubppaofattakiangoadimyite -th@0present invention. However,

&%%9&&9&%%%\5%'14' Qiﬁg&‘@é{tﬁ R5ITRLS, o LRGP H58Y back

the recording medium is not limited to the optical disk.
The present invention 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 alsc be applied toc a

-wide variety of apparatus such as a portable telephone or a

PDA (Personal Digital Assistants) device capable of taking a
movie, a sexver capable of recording video data received via
a wireless/wired communication channel, various recording

apparatus capable of recording wvideo data, a personal

.computer capable of editing a video data f£ile obtained as a

result of taking a movie, etc.
Industrial Applicability
The present invention can be used when a video data

file in the QT format obtained as a result of taking a movie




S04P1733 is edited or the edited QT file is played
back. - 91 S04P1733 CLAIMS 1. Afile recording
apparatus for editing video data in accordance with a
command i nput by a user and recording the resultant
edited video data in the formof a file, 5 the file

i ncluding a block of real data managenent i nformation
which 1is organized in a hierarchical structure and
whi ch includes at |east a source track in which
managenment information assodlated with the video data
is described and an effect 10 track in which S04P1733
managenent information associated with an effect to
bés aqupiltieeld otrothbeedi o ka1 b S1 dgseljdedacand a bl ock
of real data including at |east real 'data associ ated
wth the effect track, the file recordi ng apparatus
formng, in the block of 15 managenent information,

at least an alternate track including video data

equi valent to video data obtained by performng a
process according to the effect track, and

i nformati on indicating the processing priority 20

| evel assigned to the alternate track of the video
data with respect to the processing priority |evel
assigned to another track. 2. The file recording
apparatus according to Claima1,




10

15

20

25

wherein an alternate track for an alternative use of
the 25 effect track is forned in the bl ock of
managenent - 92 S04P1733 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 Claim2, 5 wherein
the information indicating the priority level is
described in a block of user data of the alternate
track including the video-daia and also in a bl ock of
user data of the alternate track for alternative Y4$61733
of the effect track. 4. The file recordi ng apparatus
according to Gaim3, 10 whesgin in the block of the
user data, property information associated with the
corr esporrdifiget rackrdinglepphirheds Por B thihhevideo data
recordi ng apparatus according to Claim1l, wherein the
‘art erpardangeacii thnel oolimmgnd Hewpvicdbe daigerd sindf @ERBHding
chh that real data of the video that is assigned 15
PyTT P33T edted Wiah detehangehectunrs dfnat ieélyj deo
dat a n.the effect track is applied to the video
datafj%£%+ g %??iwﬁgg%rding appar at us according to
daiml, whergi nt I ate track including the. |
video data is f?'%Frg§ﬁ§o$§%£5%§5ﬁ§ﬁ§nan% ?ﬁﬂ%ﬁi?n which
as seojatieddwi hha ami &f £e0 b 20+ B &Pl 4nad  hORNEE MElges
source track including video data obt ai ned as a
pesldastofa appkyé ngrddie ief WBdtht hacdgdn@ithen FoFhSE N
video data. 7. Afile recording nethod including
%ﬁﬁqqyﬁfa@iyégh the video data is described and an effect

track in which management information associated with an

reffect to be applied to the video data is described, and

a block of real data including at least real data
associlated with the effect track,
the file recording apparatus 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.
2. The file recording apparatus according to Claim 1,
wherein an alternate track for an alternative use of the

effect track is formed in the block of management




10

15

20

25

data in accordance with a command i nput by a user and
25 recording the resultant edited video data in the
formof a - 93 file, S04P1733 the file including a
bl ock of real data managenent information which is
organi zed in a hierarchical structure and which
includes 5 at least a source track in which
managenent information associated with the video data
is described and an effect track in which managenent
i nformati on associated withy,an effect to be applied
to the video data is described, and a bl ock of r%% 21733
data including at |east real data 10 associ at ed vw%

t ffect track, the file recqrdin nethod |nclud|n
PG bt e ALRGERE T TS R Bk MG ABRE TR ie

isntor a er ck i.ncl udin
lvi%gog%%ééy%gﬁﬁ%vg?eﬁ%eq$% &%aggégg%ﬂéé I%ﬁﬁgﬁegfegt
tpgekorm ng a process according to 15 the effect

track, and information indicating the processing

pri o it yhel éveé Bssigried bpopbhered teropatientyr askendin f2g
video data with respect to the processing priority
vheyeln ddw gnégrmatapot eticatiaoktheiotpr dgrain for
causi a conmputer to execute a file recording

dﬁ?SEé%% ifcPuditAgX et 457 ﬁﬁ&éoogaE%F|%%§%ﬁ9§F8aﬁE%Ck
P P PTTRGRAPHA P U3 S0, WEEORIL00,LIE gace of
the alternate track for alternative use of the effect track.

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 Claim 1,
wherein the alternate track including the 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 applied to the wvideo data.

6. The file recording apparatus according to Claim 1,

wherein the alternate track including the video data is a

track of management information associated with an effect to

be applied to another souxce track including video data

obtained as a result of applying the effect track to the
original video data.

7. A file recording method 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
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25 the file including a block of real data managenent

i nformati on which - 94 S04P1733 is organized in a

hi erarchi cal structure and which includes at l|least a
source track in which managenent information

associated with the video data is described and an
effect track in which managenent i nformation
associated with an 5 effect to be applied to the video
data is described, and a bl ock of real data including
at least real data associ-abgd-with the effect track,
the programof the file recording process includiBgsp1733
the step of formng, in the block of managenent
#information, at 10 least an alternate track including
vi déo dat a equi valent to video data obtained by

per f ohen Nl A iPcQGEsS8gaccording to the effect track,
and information indicating the processing priority 15

| evel as@i@ﬂedktoftiﬁakﬂdaaanmhﬂagémﬁﬂt dfhfolRavi&€Oshich
data with respect to the processing priority |evel

B ErgARHEZ €D Hhot derarrhital FtrAcsuseaged mididimingludes

mhlch rogram for causi conmputer to execute a
A &7 TG o6 ? S Bt Gt SRRSOl q@ation

's%%@&gtg@ &Tﬁf%%% bggégddﬁ%t%%lhéggrvﬁqg cﬁ&n e%fect

accordance w a conmman

vraear gh lﬂ@licﬂﬁ ma&ﬁgafa&ﬁatﬁfh&%@ﬁhdsgsg@ia&cé& Wiftg Lprm
or aftlle
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.

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

the file including

a block of real data management information which
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the file including a block of real data managenent
informati on which 25 is organized in a hierarchica
structure and which includes - 95 S04P1733 at |east a
source track in which managenent information
associated with the video data is described and an
effect track in which managenent i nformation
associated with an effect to be applied to the video
data is described, and 5 a bl ock of real data
including at |east real data, associated with the
effect track; the programof the file recording gg4p1733
process including the step of forming, in the block

SR nt i nf.or ion t .least 10 form at
iI)Jeast glgga t'rérr1 nglatkgle{}%gg lFﬁgl T g Wicd &8¢ Hg}(‘gig includes

afuicsalent sboryd deadata ahi &l nech e f gﬁf% B on

process according to the effect track, and information
agedicdatiedgwitie {reoocdsi®bngapsi D idascdiewal apgSignatde
the alternate track of the video data wwth 15 respect
iR khénprbéel shanpgsmesti £y eyl ias sisgnedlated ancgthhen
track. 10. A file playback apparatus adapted to play
LT §PabS TRRLLSBES! HRY THIANEAGr #PonoscTas on e

recordin ium-and ouf put .t he resul tant vi deo dat a,
20 the fi%l gqlggﬂél%i%egala C{?IQSCI%HS?“?W Fat'&2EnaY ta

dsRlon HREHOR; WGl olr$c0F 0aRiged in a hierarchical
structure and which includes

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 egquivalent
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.

8. A storage medium in 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 form of a file,

the file including

a block of real data management information which

is organized in a hierarchical structure and which includes
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at least a source track in which managenent

information associated with the video data is

descri bed, an effect track 25 in whi ch managenent

informati on associated with an effect to - 96

S04P1733 be applied to the video data is descri bed,

and an alternate track includihg video data

equi valent to video data obtained by performng a

process according to the effect track, and

i nformation indicating the grocessing priority level 5

assigned to the alternate’t ack of the video data with

respect to the processing priority level assigneds®®F1733

anot her track, and a block of real data including at

qtedsPsfedl S tagshciatdyl ol menelgement enfanmackonl0

the file playback apparatus perform ng a process

THOCAIRY The SPep YoReRetect | iy SR proBedsaill @n effect
r nat [ h order fr.omthe highest .

el B B LOE st b GO G0Er eI sk phe

derbetmb i n dydiicat kRO D6y RIdPLak% 19 4eM&8liaRd ang

pl ayi ng back the file using the detected alternate

track. 1k bRotklef pleaybaakanehbiDebiofg phayeagt bask data

video data recorded in the formof a file on a

apeeoidbed wedi (reandfeouttputaking the resul tant video

data, 20 the file including a block of real data

managéireC I AFoP Frathorf WS €RCOrdiny gaficesg iachuding the

' SQESr§£C£%fﬁgng§tE%CEHéebfggk\My %gngggééﬂg?SMnformation, at

least

forming at least an alternate track including video
data eguivalent 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 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
associated with the video data is described, an effect track

in which management information associated with an effect to
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at least a source track in which managenent

information associated with the video data is

descri bed, an effect track 25 in whi ch managenent
information-associated with an effect to - 97

S04P1733 be applied to the video data is descri bed,

and an alternate track including video data

equi valent to video data obtained by performng a
process according to the effect track, and

i nformation indicating the srocessing priority level 5
assigned to the alternatet 9ck of the video data with
respect to the processing priority |evel assigrmeQQf1733
anot her track, and a block of real data including at
beeappliedltaddihe vadseciated snidescrhkedf fast ar adkerngte
the file playback nethod inqluding the step of .
CFECECI TN H 5 GLE88apt e AT FACETt FACK ISP thé2opPhEfined

! BT EOERNANCSL BLLOMLLJIRNE) LLOKOUEE-RI) QLELY, ana

e 1ntormatiron 1 ndicatin

iRELORAE Yod 8WRli c8Rdng PLRY I 1D RAck %hsriéfiecwqie%ﬂ he
detected alternate frack. 15 12. program f or causing

adstonpdites dhe exeevhera thidax offl aybackigy eae@aswith

i ncludi ng playing back video data recorded in the
regparbftqa the proneasiws qrdiorg toedeued aanks igwegutpi agother
the resultant video data, the file including 20 a
tpREEK ¥ real data nmanagenent information which is

or gani zed | hi_er ar hicgl strqﬁfureﬁgng whi ch

nol udes® BHoTeddt 8°dofircs TIGRUIT Ghi P hiarkigeneiE
abBEOIMBId QN th 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.

11. A file playback method of playing back videoc 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 hilerarchical structure and which includes

"at least a source track in which management information

associated with the video data is described, an effect track

in which management information associated with an effect to
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associated with the video data is described, an effect
track in which managenent infornmation associated with
an effect to 25 be applied to the video data is

descri bed, and an alternate - 98 S04P1733 track

i ncluding video data equivalent to video data obtai ned
by perform ng a process according to the effect track,
and information indicating the processing priority

| evel assigned to the alternate track of the video
data wth 5 respect to the grocessing priority |evel
assigned to another track, 4rd a bl ock of real data
including at |least real data associated with t he?04P1733
effect track, the programof the file playback process
benePndie tchéhelgideepiafifa dat descngbed prascksgabléernate
alterpate track.in the order fromthe highe

. ghest :
EEPEEr PRV BV VEGEP o2 grIOrRL§ Rt BY e g gBG 2oRPERERSd
[N ' i_ndi L0g riorit | evel .an ayin '
bga%%t?ﬁ{eﬁ?ﬁ 3 gsrlg%g?heéé gidgél ed a %r%% &t fgagkr(éc%l@
ih3orMa i agR i BdL HY {1 WHILR 581 REO9F B8R f1QF 164sIi Ng a
conmputer to execute a file playback process is stored,
athégnéd |t plhaybackrpitocassdknelfudhagr pleay idag abadkh
video data recorded in the formof a file on a
reepofdi ty tYhedipgecansi D mutpdtyi hgve he sdiguedaht noder
data, the file including a block of real data
LraRkgetRtht i nf ormati on which

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.
| 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,

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, an effect track
in which management information associated with an effect to

be applied to the video data is described, and an alternate




10

15

20

25

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 track - 99 S04P1733 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

vi deo data obtained by perform ng a process according
to the effect track, and 5 jnformation indicating the
processing priority |level ™ %%STgned to the alternate
track of the video data with respect to the 504P1733
processing priority |evel assigned to another track,
tZagkalprbekingf vidab data samvdlvadeng be Yidest degal odhedned
10 associated with the effect track, the program of

o BT E T 1%y b R PP DRSO T AP Het o TPk, and

: ' . Df. b |ternate track i.n the _order
e R s ST

ak8Ygh&q basadhoon1tbenktd o Rtd o LRI ¢atd NGt with
priority level and playing back the file using the

. redepect etth alHeepratessit@gkciority 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 prioxity
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

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 hierarchical structure and which includes
at least a source track in which management information

associated with the video data is described, an effect track
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in which management information associated with an effect to
be applied to the video data is described, and an alternate
track including video data equivalent to video data cobtained
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, 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 pricrity level to lower priority
levels based on the information indicating the priority
level and playing back the file using the detected alternate

track.




