DESCRIPTION RECORDING APPARATUS, METHOD FOR RECORDING, REPRODUCING
APPARATUS, METHOD FOR REPRODUCTION, PROGRAM, AND RECORDING MEDIUM
Technical Field The present invention relates to a recording apparatus, a method for recording, a
reproducing apparatus, a method for reproduction, a program, and a recording medium for recording
a content file and an index file for managing the content file on a recording medium or for reproducing
the content file from the recording medium. Specifically, the invention relates to a recording

apparatus and so on in which the index file has a decode-information storage area for collectively

* storing information on the decoding of conteREfife8¥BESFIEd on a recording medium, and in which the
entries of the index file corresponding to the content files and assigned attribute information of the
corresponding content files have pointer information indicative of corresponding decode information in

the decode-inforratien Siafa0g @ eR:5a Natesiainl derodg dRfarmalionseiierpniggt files can be
recorded without a significant increase in the size of the index file, thereby allowing accurate
determination whetrarithe camentilescrarkirbe peprodogeed P IREBIGIOUAN ARECORDING

MEDIUM

Technical Field

The present invention relates to a recording apparatus,
a method for recording, a reproducing apparatus, a method for
reproduction, a program, and a recording medium for recording
a content file and an index file for managing the content file
on a recording medium or for reproducing the content file from
the recording medium.

Specifically, the invention relates to a recording
apparatus and s¢ on in which the index file has a
decode-information stecrage area for collectively storing
information on the decoding of content files recorded on a
recording medium, and in which the entries of the index file
corresponding to the content files and assigned attribute
information of the corresponding content files have pointer
information indicative of corresponding decode information in
the decode-informaticn storage area so that detailed decode
infermation of the content files can be recorded without a
significant increase in the size of the index file, thereby

allowing accurate determination whether the content files can



Methods for easily finding a desired file from a large number of files recorded on a mass-storage
recording medium by using an index file are proposed in Patent Documents 1, 2, 3, and so on. Index
files are for managing content files and have a set of attribute information of the content files. The
attribute information of a content file includes thumbnail picture data, title text data, the date of photo
shooting, codec information, and face information (face size, face position, and digitized face score).
As shown in Fig. 9, the index file includes a text file (or a meta-data file) FTX, a thumbnail picture file
FTH, and a property file FP. The attribute information of the content file is divided into the text file
FTX, the thumBRaf PREGEFREFTH, and the property file FP. However, some types of content file
have no attribute information disposed in the text file FTX and the thumbnail picture file FTH, so that
they sometimes have no entry. Fig. 9 shows a case in which each content file has attribute
information forggg]g@gof\q%f%,tthe thumbnail picture file FTH, and the property file FP. Here the
index file composed of a property file, a 2 thumbnail picture file, and a text file (or a meta-data file) is
particularly referred toras-an s/ -todex .1 he text filg RN manages tax intesmation ¢peta-data

numpber of files recorded on a mass—storage recording medium
by using an index file are proposed in Patent Documents 1, 2,
3, and so on.

Index files are for managing content files and have a
sett of attribute information of the content files. The
attribute information of a content file includes thumbnail
picture data, title text data, the date of photo shooting, codec
information, and face information (face size, face position,
and digitized face score).

As shown in ¥ig. 9, the index file includes a text file
{cr a meta-date file} FTX, a thumbnail picture file FTH, and
4 property file FP. The attribute information of the content
file is divided into the text file FTX, the thumbnail picture
file FTH, and the property file FP.

However, some types of content file have no attribute
information disposed in the text file FTX and the thumbnail
picture file FTH, so that they sometimes have no entry. Fig.
9 shows a case in which each content file has attribute
information for the text file FTX, the thumbnail picture file
FTH, and the property file FP.

Here the index file composed of a property file, a



for a meta-data file) . The thumbnail picture file FTH manages thumbnail picture data. The property
file FP manages attribute information (basic attribute information) except attribute information on the
text file FTX or the thumbnail picture file FTH, and also manages information on the connection
among the slots of other files. The property file FP has a header indicative of its attribute at its head.
In contrast, the text file FTX and the thumbnail picture file FTH have no header at their heads.
However, the text file FTX and the thumbnail picture file FTH sometimes have a header indicative of
their attribute at their heads, as with the property file FP. Following the header, the content files have
continuous enfriReTRERHING tRFratfibdte imfdfnatibrr(a piderty Brinpetaadrbspeftlentry #2, -, a
thumbnail picture entlrf\%#lgrl%tgymbnaglepictu e entQ/ #2, ----, Qr adtexxt%%r #1, a text entry #2, ----- ).

The entries of the text fite are 5§sigﬁ‘§8 da%g m“célicaaﬁivAeVSfIéhaeracter strings of disc titles or the

files.of the content ilgg. The,antées of e thumbyel Picture sfie £TH are assigned thympnai picture

data indicative of disc titles or the content of the content files. The entries of the text file FTX and the
thumbnail picturer 3 file Fa-+Higaehtinciyde fixrd-length slots. dhedvussber of slots neeaghsentry is one

or more according to the amount of attribute information assigned to the entry. Since the type of

attribute thumbnail picture data. The property file FP manages
attribute information (basic attribute information) except
attribute information on the text file FTX or the thumbnail
picture file FTH, and also manages information on the
connection among the slots of other files.

The property £file FP has a header indicative of its
attribute at its head. In contrast, the text file FTX and the
thumbnail picture file FTH have no header at their heads.
However, the text file FTX and the thumbnail picture file FTH
sometimes have a header indicative of their attribute at their
heads, as with the property file FP. Following the header,
the content files have continuous entries including their
attribute information (a property entry #1, a property entry
#2, ---, a thumbnail picture entry #1, a thumbnail picture entry
#2, ----, or a text entry #1, a text entry $#2, ~==~- Y.

The entries of the text file FTX &are assigned data
indicative of character strings of disc titles or the titles
of the content files. The entries of the thumbnail picture
fileFTHareassignedthumbnaiipicturedataindicativeofcﬁsc
titles or the content of the content files.

The entries of the text file FTX and the thumbnail picture



information depends on the type of content file, no entry is sometimes provided, as described above.
The entries of the property file FP are assigned data indicative of the disc title or the attribute of the
content files, respectively. The property file FP includes fixed-length slots as with the text file FTX and
the thumbnail picture file FTH. The property file FP always has entries corresponding to the content
files even if the type of the content files varies. The entries of the property file FP have management
information (relation information indicated by the arrows in Fig. 9) that specifies the corresponding
entries of the text file FTX and the thumbnail picture file FTH as management information indicative

of the relation #ittPotifér eafied nahedenties or trngidperhphie-FPIESChRERBIAG & pRIrality of slots

have manageFr%Lent m%ggg@on. that specifies the slotsd fO"O@'gngr}h%gg%\{{ ust%%g ngtegtrles of the

. ac 1S one or more aCCOrdadln . O .
property file alsé have information ﬁmatospecﬁles a coﬁespongmg conten The'index file has

the above struclre.fhetefores &%ﬁé‘é”é@'@h@"@r@% of the contend flesaegorded op @ ecording

medium 2 can be displayed in list form by reproducing the data 4 row recorded on the text file FTX.
Moreover, for exaapate, dhentismnbnal pieturas of e contentfiles recanded ab thetrecarding medium

2 can be displayed in list form by reproducing
sometimes provided, as described above.

The entries of the property file FP are assigned data
indicative of the disc title or the attribute of the content
files, vrespectively. The property file FP includes
fixed-length slots as with the text file FTX and the thumbnail
picture file FTH. The property file FP always has entries
corresponding to the content files even if the type of the
content files varies.

The entries of the property file FP have management
information (relation information indicated by the arrows in
Fig. 9) that specifies the corresponding entries of the text
file FTX and the thumbnail picture file FTH as management
information indicative of the relation with other entries.
The entries of the property fiile FP each including a plurality
of slots have management informatiocn that specifies the slots
following the previous slots. The entries of the property file
FP also have information that specifies a corresponding content
file,.

The index file has the above structure. Therefore, for
example, the titles of the content files recorded on a recording

medium 2 can be displayed in list form by reproducing the data



the data row recorded on the thumbnail picture file FTX. The index file can be defined not only for the
existent content files but also for virtual folders by the text file FTX, the thumbnail picture file FTH,
and the property file FP. The entries of the property file FP also have information that defines the
hierarchical structure of the content files and the virtual folders. Fig. 10 shows an example of the
correspondence between the property file and the content files and virtual folders. In this example, a
virtual folder with the date of picture shooting of "Date A" and a virtual folder with the date of picture
shooting of "Date B" are present on the same level; a content file of "MPEG2PS-1" is present on a
level lower thaR®the SfttalerIaer BheDee AL difd EhhtentMes of emPEG2 PSP Bid TMPEG2PS-3"

are present ona I%el |0\ﬁiler thag the virtufall folder of 'Patg B.I corresgongegce wit EUCh a
hierarchical structure, -the p%b:er‘fff fife iRcludes a ﬁPener?t?y #If,la f}oﬁde?een?rry £, d'tile en%ry #6, a

folder entry #8, and,a10lder &NINA#D. A%, SROMLINEG, 40, The numbES, of £ach,eniLis{je number of

the first slot thereof. In the example illustrated, the number of each entry is set at the smallest number
of the slots of &hihesenisy fencanrueniaace ohhe file enliasHEl #6, pre#2 nfanagerthe. content files of

"MPEG2PS-1", "MPEG2PS-2", and "MPEG2PS-3", respectively,

The index file can be defined not only for the existent
content files but also for virtual folders by the text file
FTX, the thumbnail picture file #TH, and the property file FP.
The entries of the property file FP also have information that
defines the hierarchical structure of the content files and
the virtual folders.

Fig. 10 shows an example of the correspondence between
the property file and the content files and virtual fclders.
In this example, a virtual folder with the date of picture
shooting of “Date A™ and a virtual folder with the date of
picture shooting of “Date B™ are present on the same level;
a content file of “MPEGZPS~1" is present on a level lower than
the virtual folder of “Date A"; and content files of “MPEG2PS-2"
and “MPEG2PS~3” are present on a level lower than the virtual
folder of “Date B™.

In correspondence with such a hierarchical structure,
the property file includes a file entry #1, a folder entry #4,
a file entry #6, a folder entry #8, and a folder entry #9, as
shown in Fig. 10. The number of each entry is the number of
the first slot thereof. In the example illustrated, the number

of each entry is set at the smallest number of the slots of



while the folder entries #4 and #8 manage the virtual folders of "Date A" and "Date B", respectively.
Recording media such as optical discs are sometimes written various content files when loaded in
various devices. In this case, it is sometimes difficult for a device with low decoding performance to
decode any of the various-format content files recorded on the recording media. In that case, when
such hard-to-decode content files are displayed in the list of thumbnail pictures, the ease-of-use is
decreased. The above-described Patent Document 2 discloses a method of recording decode
information of the content files stored in a recording medium in advance on the corresponding entries
of the index fils"Afid TRER YefariRfiy ShéiR&ethe content file can be decoded on the basis of the

record. Patent Document 2. also disclases a,method for. recording the decode information in coded
form. Patent Documen%%e: %ﬁ-l‘f\?z%%%fﬁ%gb' gﬁén?ﬁo?@mnéan?%?ﬁi 200557653 Bhtent

Document 3: JBsA-295:145815, Disglesuresalthe Invention Problems thatihe Jpveqtign is to Solve 6

There is various decode information. Examples of information on the decoding of video data include
the type of codéd, thetprofife type-of codessthel lavel, tie hitrate; and thersaeencsizaekExamples of

information on the decoding of
of “Date A™ and “Date B"“, respectively.

Recording media such as optical discs are sometimes
written various content files when locaded in various devices.
In this case, it is sometimes difficult for a device with low
decoding performance to decode any of the wvarious-format
content files recorded on the recording media. In that case,
when such hard-to-decode content files are displayed in the
list of thumbnail pictures, the ease-of-use is decreased.

The above~described Patent Document 2 discloses a method
of recording decode information of the content files stored
in a recording medium in advance on the corresponding entries
of the index file and then determining whether the content file
can be decoded on the pasis of the record. Patent Document
2 also discleses a method for reccrding the decode information
in coded form.

Patent Document 1: JpP-A-2004-227630

Patent Document 2: JP-A-2004-227633

Patent Document 3: JpP-~-A-2005-115815

Pisclosure of the Invention

Problems that the Invention is to Solve



audio data include the type of codec, the profile type of codec, the level, the bit rate, and the sampling
frequency. When such information is necessary for decoding, if 4 bytes are assigned to one piece of
information, at least 32 bytes are needed for one content. Accordingly, when many content files are
registered in an index file, the size of the index file increases significantly. The decode information per
content can be s%t at about 4 b%es bg codin%the ecode information. However, this makes the

decode informafidr extrentély roligh tecause the Combination “Stthe Above iFGHRTRALON is %res_sed
in limited codles (e.g; - 4 bytes) Moreover when,a new fype gf cadec, gﬁ%!ﬁ% h&théat%?{%rethgyke IS

added, it is difficult for some assigned codesto assign appropriate codes thereto. Furthermore, since
it is impogsible-to regegrize the meaping ofra newassigned cede withadevige manufactured before

the new code is assigned, the device will determine that the content file cannot be reproduced
despite itslrepredueing capatzility.zAcoopdingly cexampfe embodiments:may: alloye detailed recording of
decode information of content files to some extent without a major increase in the size of 7 the index
file, therebypetmitticfacetirate determifatiorP fvhéther $R6! 86mterit ffes k&R belieprodiced® Means for
Solving the Problems In 2 firs asppct of fhe Invention, thefq IS RIOVIALA . ¢ equency.

When such information 1s necessary for decoding, 1if 4
bytes are assigned to one pilece of information, at least 32
bytes are needed for one content. Accordingly, when many
content files are registered in an index file, the size of the
index file increases significantly.

The decode information per content can be set at about 4
bytes by coding the decode information. However, this makes
the decode information extremely rough because the combination
of the above information 1s expressed in limited codes (e.g.,
4 bytes). Moreover, when a new type of codec, profile, bit
rate, or the like is added, it is difficult for some assigned
codes to assign appropriate codes thereto. Furthermore, since
it 1is impossible to recognize the meaning of a new assigned
code with @& device manufactured before the new code 1is
assigned, the device will determine that the content file
cannoct be reproduced desplte i1ts reproducing capability.

Bccordingly, example embodiments may allow detailed

recording of decode information of content fililes to some

extent without a major increase in the size of



recording apparatus for recording a content file including at least encoded video data or encoded
audio data and an index file for managing the content file and including a set of attribute information
of the content file on a recording medium, the recording apparatus comprising: a content-file recording
section for recording the content file on the recording medium; and an index-file updating section for
updating the index file so aito register a desired content file when the content file is recorded on the

recording-Mediurh B the tonfent-fite: TE&6rding S&Etion: Wiere the index filThdndasat+on
predetermined numb reofc%r};[ggﬁtqoﬂ%sg nding t9 the content file.recorded on the recording medium

and assigned the attribute information of the corresponding content file and a decode-information
storage area for storing decode information of the content file; the predetermined number of entries
have pointer information indicative of decode information of the corresponding content file from
among thésdecodednfotmbtiongstoned inrthie ldecode-information storage area; and the index-file
updating section adds an entry to the 8 index file when updating the index file so as to register the
content file, the &fitr{ béing Torrd§psiidingto thé BorteRE File aAd halifig Poiter iffermafich mdicative

of the decode information of the con%ent file stored.in the decode- . ‘ .
recording apparatus Ior recording a content flle including at

least encoded videco data or encoded audio data and an index
file for managing the content file and incliuding a set of
attribute information of the content file on a recording
medium, the recording apparatus comprising:

a content-file recording section for reccerding the
content file on the recording medium; and

an index-file updating section for updating the index
file s0 as to register a desired content file when the content
file is recorded on the recording medium by the content-file
recording section; wherein

the index file includes a predetermined number of entries
corresponding to the content file recorded on the recording
medium and assigned the attribute i1nformation o©of the
corresponding content file and a decode-information storage
area for storing decode information of the content file;

the predetermined number of entries Thave pointer
information indicative of decode information cf the
corresponding content file from among the deccde information
stored in the decode~information storage area; and

the index-file updating section adds an entry to the

8



information storage area. in a second aspect of the invention, there is provided a method for recording
a content file including at least encoded video data or encoded audio data and an index file for
managing the content file and including a set of attribute information of the content file on a recording
medium, the method comprising: a content-file recording step of recording the content file on the

recording medium;.and an index-file updating step of updating the index file so as to register a
desired go%%ﬁi fits-whes tid’ cobtent file s Fe%:%r&encfi ce)aﬁpth%l?e%cosrainaSmedfurﬁ%(ﬁﬁ’g’ (céognf%nﬁfile

recording step; wherein. the index file includes.a predetermined aumper of entrigs corgsaonding to

the content file recorded on the recording’ medium and assigned the attribute information of the
corresponding cententfile angd a-dacaderinformatien starage; aea foristeringrdecade infarmartion of
the content file; the predetermined number of entries have pointer information indicative of decode
informatiom 06 thea¢arrespondingcontent cfilé ¢rom armohg thesdecode informationr stoted irvithe
decode- information storage area; and at the index-file updating step, an entry is added to the index
file when upiatifig the ThdexC filkSSo &8 T register the content file, the entry being corresponding to the
content file and having pointer, information_indicative, of the decgge information %Iggeri%ggntgnt file

stored in the decodesin o@r(r:noav%lona}s%grgae area. HIVENTEO
method for recording a content file including at least encoded
video data or encoded audioc data and an index file for
managing the content file and including a set of attribute
information of the content file on a recording medium, the
method comprising: a content-file reccrding step of recording
the content file on the recording medium; and an index-file
updating step of updating the index file s0 as to register a
desired content file when the content file is recorded on the
recording medium at the content-file recording step; wherein
the index f£ile includes a predetermined. number of entries
corresponding to the content file recorded on the recording
medium  and assigned the attribute infcormation of the
corresponding content file and a decode-information storage
area for storing decode information of the centent file; the
predetermined number of entries have pointer informatiocon
indicative of decode information of the corresponding content
file from among the decode information stored in the decocde-
information storage area; and at the index-file updating step,
an entry is added to the Index file when updating the index
file so as to register the content file, the entry being

corresponding te the content file and  having pointer

information indicative of the decode information of the



In a third aspect of the invention, there is provided a program for a computer to execute a method for
recording a content file including at least encoded video data or encoded audio data and an index file
for managing the content file and including a set of attribute information of the content file on a
recording medium, the method comprising: a content-file recording step of recording the content file
on the recordéngﬁ m%d'fén; atng arfljlndexifg% ugg%tln §te§)foggﬁ)g@tlgg the index file so as to register a

. con X re . 1 ¥ Cade rea. .
desired contentile when the Contert file is récorded on the recoréﬂng mediunTat the content-file

recording step; wherein-the,indexfile includesa, predetermined number of enfries-earresponding to
the content file recorded on the recording medium and assigned the attribute information of the

corresponding:contefiv file and-amgedccde-informationsterage areafordstdring decodedrifopmation of
the content file; the predetermined number of entries have pointer information indicative of decode

informati6fof e corré&poridfing Ednténtiile #HRT AamBAG ME Hedddiemidiiation Sstéradintfe
decode-information storage,atea; ang at the ﬁ@dﬁ%@em%gggﬁfﬂ gtﬁf’neanc%'}i)

. . f ny.is,added to the index
file when upd'atlng the index file so as fo register the conten e entry eelng corrégpon Ing to the

content file,and shawingspointer information indicative of thesdecodes infarmatien ot the-content file
stored in the decode- information storage area. In a fourth aspect of the invention, there is provided a
on a recording medium, the method comprising: a content-file
recording step of recording the content file on the recording
medium; and an index-file updating step of updating the index
file so as to register a desired content file when the content
file is recorded on the recording medium at the content-file
recording step; wherein the index file includes a
predetermined number of entries corresponding to the content
file recorded on the zrecording medium and assigned the
attribute information of the corresponding content file and a
deccde-information storage area for storing decode information
of the content file; the predetermined number of entries have
pointer information indicative of decode infcrmation of the
corresponding content file from among the decode information
stored in the decode-information storage area; and at the
index-file updating step, an entry is added to the index file
when updating the index file s0 as to register the content
file, the entry being corresponding to the content file and
having pointer information indicative of the decode
information of the content file stored 1in the decode-
information stcrage area.

In a fourth aspect of the invention, there 1s provicded a

computer-readable recording medium on which a program is

%9a



computer-readable recording medium on which a program is 9a recorded, the program being for a
computer to execute a method for recording a content file including at least encoded video data or
encoded audio data and an index file for managing the content file and including a set of attribute
information of the content file on a recording medium, the method comprising: a content-file recording

step of recording the content file on th% recordi%g medium; angl an index-file u%dﬁatiﬁng step of
updating%ﬁg dextile %oeasqgorgé%?ér & déSired Content fifdWitén the cohtent tile fs recorded on the

recording:medium gt the conteptsfiletecorging step. whereip thedndex file includes a predgtermined

number of entries corresponding to the content file recorded on the recording medium and assigned
the attribytecinfosmation efithe corresponding comntenidilei andsa decpdedntormation; stofage area for
storing decode information of the content file; the predetermined number of entries have pointer
informatiorirdicative of deeode informatigroofthezedrresponrditg content file fromaimionyg thé decode
information stored in the decode-information storage area; and at the index-file updating step, an
entry is atided “trtherdex file vilerPupfatmgthB indscrilEBo dste RYister tHePEBientfld ‘the entry

being corgesponding to, the content fle and iaving pointer information indicative of the decgde

informatién of the Content file Stored it tife ‘detode-information Et%rage area.
the recording mediom; and an index-file updating step of
updating the index file so as to register a deslred content
file when the content file is recorded on the recording medium
at the content-file recording step; wherein the index file
incliudes & predetermined number of entries corresponding to
the content file recorded on the recording medium and assigned
the attribute information of the corresponding ceontent file
and a decode-information storage area for storing deccds
information of the content file; the predetermined number of
entries have polnter information indicative of  deccde
information o©f the corresponding content fiie from among the
decode information stored in the decode~information storage
area; and at the index-file updating step, an entry is added
te the idndex file when updating tThe index file so as to
register the content file, the entrv being corresponding to
the content file and having pointer information indicative of
the decode information of the content file stored in the

decode~information storage area.

e



9b In a fifth aspect of the invention, there is provided a reproducing apparatus for reproducing a

desired content file from a recording medium on which a content file including at least encoded video

data or encoded audio data and an index file for managing the content file and including a set of

attribute information of the content file are recorded, wherein the index file includes a predetermined

number of entries corrstséjpfoEdin to the content file recorded on the recording medium and assigned
f't

the attribute infoffhatio Siresponding conteht Hife Bnd A decotie-formalish Siotade %rea for
storing a'L@&%%%%é@%@gQ%%Wiﬁgﬁtepég!%cmﬁ;ﬁl?g pgedggeggg%p 'E%Hp%%%f epiries have

pointer information indicative of decode information of the €orresponding content file from among the
decode irfermation: stesed imthedecode-infarmation.starage area: and whereip the sepgoducing
apparatus comprises: a content-file reproducing section for reproducing a desired content file from the
recordinglmediunetocactuire wideo datator audiosata dentained in thezcontent filepandi9cian
index-file reproducing section for reproducing the index file from the recording medium; wherein the
content-fife féproRiEing deétior detdrfinegontent  file and including a set of

attribute information of the content file are recorded,
wherein

the index file includes a predetermined number of entries
correspeonding to the content file recorded on the recording
medium and assigned the attribute information of the
corresponding content file and a decode-information storage
area for storing all the decode infermation of the content
file; and

the predetermined number of entries have pointer
information indicative of deccde information of the
corresponding content f£ile from among the decods information
stored in the decode-information storage area; and wherein the
reproducing apparatus comprises:

a content-file reproducing secticn for reproducing a
desired content file from the recording medium to acguire

video data or audico data contained in the content file; and

Sc



whether the content file can be reproduced with reference to the decode information on the basis of
the pointer information. In a sixth aspect of the invention, there is provided a method for reproducing
a desired content file from a recording medium on which a content file including at least encoded
video data or encoded audio data and an index file for managing the content file and including a set of
attribute information.of the ggn ent file are recorded, whertein the %'ndex file inclgde§ erlﬁpre,%gtermined
number of entri&& chrIr}élsep}éond%ngeto the-content filé recorded on theoﬁ:ecojfgﬁéom%%ﬁ? an gssigned
the attribuieyinformation.qf the . garresponding,content filg and a decode-information storage area for

storing all decode information of the content filé; and the predetermined number of entries have
pointer informatiea irdigative ©f decoeerinformation-efthe deeriesponrding content: ¢ dedfram among
the decode information stored in the decode-information storage area, and wherein the method
comprisest:atcontentfite reprddcingfstés of:zeproduchsgra desired content file fronethiecretording
medium to acquire video data or audio data contained in the content file; and an index-file
reproduciftfstep 6ePfodutmghBandex file Fom the fecordirig meditim; whéfein & e tentent- file

reproducin steg it is determined whether the content file can be reproduced with reference to the
decode i&qfor ALLOL.

In a sixth aspect of the invention, there is provided a
method for reproducing a desired content file from a recording
medium on which a content file including at least enccded
video data or encoded audioc data and an index file for
managing the content file and including a set of attribute
information of the content £f£ile are recorded, wherein the
index file dncludes a predetermined number of entries
corresponding to the content file recorded on the recording
medium and assigned the attribute infcormation of  the
corresponding content file and a decode-information storage
area for storing all decode information of the content Ifile;
and the predetermined number of entries have ©pointer
information indicative of decode information of the
corresponding content f£ile from among the decode information
stored in the decode-information storage area, and wherein the
method comprises: a content~file reproducing step of
reproducing a desired content file from the recording medium
to acguire video data cor audic data contained in the content
file; and an index-file reproducing s=step of reproducing the
index file from the recording medium; wherein at the content-
file reproducing step, 1t 1s determined whether the content

file can be reproduced with reference to the decode

10



information on the basis of the pointer information. In a seventh aspect of the invention, there is
provided a program for a computer to execute a method for reproducing a desired content file from a
recording medium on which a content file including at least encoded video data or encoded audio
data and an index file for managing the content file and including a set of attribute information of the

content file are recarded, whe{l%inithe index file includes a predetermined .number of entries
' e

correspoﬁ&m%l%?ﬁé 2Bntdnt fils recdrded Oh thaFedsrt ing mediun & assigned the attribute

information of the correspeRding coptent file:and.a decqde-infarmation. storage area foystoring all
decode information of the content file; and the predetermined number of entries have pointer

informatiom indicativé of decoderinformatiam okthecoarrespondingeodntent filedrom dumang;the decode
information stored in the decode-information storage area, and wherein the method comprises: a
content-fffé€ FeprBuciigrst&p of reprGducinG® desiretPEshient e ot & recUiding mediurit to
acquire Védoeﬁﬁ‘%%t%‘ OF & dio.dat% c(g{)n;[lainedtinlth(gl Q(C)ntent fié%; Qand.@eicpdex-file reProedI%Jgé)ncge%tep of

. ; ta. :
reproducing thé index ife from the ergoralng medium: wherein at the content: filg reproducing step, it

is determined whether, the, gontent file.carrbe seproduged with-reference-tothe gecodeinfermation on

the basis of the pointer information. In a eighth aspect of the invention, there is provided a

computertreatabiierecerdigEmediumtorrwhichea proframag ion of the content file
are recorded, wherein tThe index file includes z predstermined
number of entries corresponding to the content £ile recorded
on the recording medium and assigned the attribute information
of tThe corresponding content file and a decode-informaticn
storage area for storing all decode information of the content
file; and the predetermined number of entries have pointer
information indicative of decode information ot the
corresponding content file from among the decode information
stored in the decode-information storage area, and wherein the
method comprises: a content-file reproducing step of
reproducing a desired content file from the recording medium
to acguire video data or audic data contained in the content
file; and an index~file reprcducing step o¢f reproducing the
index file from the recording medium; wherein at the content-
file reproducing step, 1t 1s determined whether the content
file can Dbe reproduced with reference to the decode
information on the basis of the pointer information.

In & eighth aspect of the invention, there is provided a
computer-readable recording medium on which a program is
recorded, the program being for a computer to execute a method
for reproducing a desired content file from a recording medium

on which a content file including at least encoded videco data
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recorded, the program being for a computer to execute a method for reproducing a desired content
file from a recording medium on which a content file including at least encoded video data 10a or
encoded audio data and an index file for managing the content file and including a set of attribute
information of the content file are recorded, wherein the index file includes a predetermined number

of entries corresponding to the content_file are recorded
S e e spBrding cot

s §n the r,ecordigg; medium and assigned the
3t rt8sponding Coh or

attribute fhformiation entfile &Rd 3*detod&-in %at%%nﬁg%arb% ares for

storing alkdgcode;. information.of the-gonientfile; andithe predetermingd.number. of enties have

pointer information indicative of decode information of the corresponding content file from among the
decode infoematiort stored inlthezdecode<nfotmation starager area, dandiwherein the. methack s

comprises: a content-file reproducing step of reproducing a desired content file from the recording
medium to atHEite VidEo-B&fa Sratid dath Bohtaifet iRtAE eBREME HiRY ahd anliRd&efifesfebroducing

step of rep %ucig}gethe indexéil%frorg_thg recordin% n&edium' W%lerein at the content-ﬁfgilg r%%roducing

r K =
step, it is dle?fermlned whether the c:%ntenf1 fiile can be réal%dl’i%% With raé?ecﬁenacsést%gfhe decode

informatien ep the basisof the.peinter information.dp a-nipthaspest ebthednyention. there is; provided

a recording medium on which a content file including
decode-information storage area for storing all decode
information ¢f the content file; and the predetermined number
of entries have pointer information indicative of decods
information of the corresponding content file from among The
decode information stored in the decode-information storage
area, and wherein the method comprises: a content-file
reproducing gtep of reproducing & desired content file from
the recording medium tco acguire video data or audio data
contained in the content file; and an index-file reproducing
step of reproducing the index file from the recording medium;
wherein at the content-file reproducing step, it is determined
whether the content file can be reproduced with reference to
the decode information on the basis of the ©pointer
information.

In & ninth aspect of the iInvention, there is
provided a recording medium on which a content file including
at least encoded video data or encoded audio data and an index
file for managing tThe content file and including a set of
attribute informaticon o©f the content file are recorded,
wherein the index file includes a predetermined number of
entries corresponding to the content flle and assigned the

attribute information of the corresponding content file and a
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at least encoded video data or encoded audio data and an index file for managing the content file and
including a set of attribute information of the content file are recorded, wherein the index file includes
a predetermined number of entries corresponding to the content file and assigned the attribute
information of the corresponding content file and a 10b decode-information storage area for storing all
the decoge inf rrpatign of ttl':e conter]ct file; and the predretermin‘ed number olf eq:tries h(?ve pointer
information indicative of decode informatiorn of ‘?hree%orre%f):onaitrfij);j‘T:clonrﬁenia Eile frorfﬁ@amo%céotﬁ% decode

information stored in the decode-information sterage. area, In gxample embodiments, atleast a

content file and an index file are recorded on a recording medium. The index file manages the
content fidlgr andiincludes aisetef aihuteinformationefithe content files The-content-tle feeerding
section records the content file on the recording medium. When a content file is recorded on a
recording-medium byothe €dntent file vecereing section cthe irdex fifé tecofdedior: ttve gecbiding
medium is updated by the index-file updating section. Since the index file is updated, the index file

stored in & Fétording meftim &hd e dSittent file AR agrésd dfth-8ad Bher OPhe Tideefi includes
entries c%g%saponding to the content file recorded on the recording medium and a decode-

In example embodiments, at least a content file and an
index file are reccorded on a recording medium. The index file
manages the content file and includes a set of attribute
information of the content file. The content-file recording
sectlion records the content file on the recording medium.

When a content file is recorded on a recording medium by
the content-file recording section, the index file reccrded on
the recording medium 1s updated by the index-file updating
section. Since the index file 13 updated, the index file
stored in the recording medium and the content file are agreed
with each other.

The index file includes entries corresponding to the
content file recorded on the recording medium and a decode-
information storage area in which a1l the decode information
of the content file is stored. The entries are assigned the
attribute information of the corresponding content file, and
have pointer information indicative of deccde information of
the corresponding content file from among The decode

informaticn steored in the decode~information storage area.
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information storage area in which all the decode information of the content file is stored. The entries
are assigned the attribute information of the corresponding content file, and have pointer information
indicative of decode information of the corresponding content file from among the decode information
stored in the decode-information storage area. 10c When a desired content file is recorded on the

recording medium, the index file is updated so that the content file is_registered. At that time, an entry
corresponding 1S oK S AddBatS the miex e, TREBHiS I Grven FoiReF o dion

indicative of the, decode infarmation.of, the cqrresponding, content filg, Thus, all the degode jnformation

of the content files recorded on the recording medium is stored in the decode- information storage
area of the-indexdile;and the entries of thedndexdile cerresponding fe the eentest filechave pointer
information indicative of the corresponding decode information in the decode-information storage
area. Thisprevarits Guplicate reedrding of:thé samerdeende infermdtion oarnhe vindex fifg,and allows
decode information to be recorded without being coded. Therefore, detailed decode information of
the content filel&n b retérdeewithotif & sigrificht fricreads inthe&ize of the iritiek fité. Fof

exampIe,t\%ger&ggg;%tg&w&lggeég!}et%%gs%%lrgglster the desired content file, the index-file updating

Thus, all the decode dinformatiocon of the content files
recorded on the recording medium 18 stored in the decode-
information storage area of the index file; and the entries of
the index file corresponding to the content file have pointer
information indicative of the corresponding decode information
in  the cdecode~information storage  area. This prevents
duplicate recording of the same deccode information on the
index file, and allows decode information to be recorded
without being coded. Therefore, detailed decode information of
the content file can Dbe recorded without a significant
increase in the size of the index file.

For example, when updating the index file so0 as to
register the desired content file, tThe index-file updating
section adds the decode informaticn of the content file to the
decode-information storage area when the decode information of
the content file is not stored in the decode-information
storage area. Since new decode information can thus be added
to the decode-information storage area, the example
embodiments are also sultable for reccording a content file

that 18 not stored in



section adds the decode information of the content file to the decode-information storage area when
the decode information of the content file is not stored in the decode-information storage area. Since
new decode information can thus be added to the decode-information storage area, the example
embodiments are also suitable for recording a content file that is not stored in | the decode-information
storage area and that does not correspond to the decode information on a recording medium. For

example,5itfs al 8%%%%%?&%%%%%? cogd%f’ Trifdmatiofi is°Stored Mthe HB@&de-ﬂ‘ﬁSﬁnaﬁ&ﬁ storage
area, the.desads iomation aeig ifferent pAitiate or rgme, ratedram (e degade pformation of
d it t taine

the desired content file and having a bit rate or a frame rate that is o y rounding up a
predetermined digit of the;bibrate or the frame kateof the decedesinfarmation,gf dhe cententfile, the
index- file updating section determines that decode information of the content file is stored in the
decode-infofmatien Storages asea fHuis allowshall thecdetodérnriformatidnto e expressed <ollectively,
thus reducing the size of the index file. in the example embodiments, a desired content file is
selectivelf{reproditieed from i idtardifg meiidrd byl tHd essteht- file réprodddng sédtiorf JAatHis case,

itis determigedﬁyn\%hethqrﬁhe ontegt file c?nrbrg re roduc%d gn thedbasis o{fithe dgcoq_e i?f.qrmation in
the decodé-irfo é]tf%n’“sfgraééeg?eae TRECTmation of the cesirec content fiie

and having a bit rate or a frame rate that 1s obtained by
rounding up a predetermined digit of the bit rate or the frame
rate of the decode information of the content file, the index-
file uypdating section determines that decode information of
the content file is stored in the decode-information storage
area. This allows all the decode information to be expressed
collectively, thus reducing the size of the index file.

In the example embodiments, & desired content file is
selectively reproduced from & recording medium by the content-
file vreproducing section. In this c¢ase, 1t 1s deternmined
whether the content file can be reproduced on the basls of the
decode information in the deccde-information storage area
which is indicated by the pointer information of the entry of
the index file corresponding to the content file, the index
file being reproduced by the index~-file reproducing section.
Thus, a determination of reproducibllity can be made on the
basis of the decoae information itself corresponding to the
content file, allowing accurate determination whether the

content file can be reproduced.



which is indicated by the pointer information of the entry of the index file corresponding to the content
file, the index file being reproduced by the index-file reproducing section. Thus, a determination of
reproducibility can be made on the basis of the decode information itself corresponding to the content
file, allowing accurate determination whether the content file can be reproduced. 12 For example, the
content-file reproducing section determines whether the content file can be reproduced for each

decode informafior storedifthé decodBSnforfftiofi'storage Cared 5PRIHGEx file, aMAStORSS the

result of deterination {p.a predetermingd storage reainassogiation with fhe. goietef iforpation.

When reproducing a desired content file from the recording medium, the content-file reproducing
section dgterres whetherthe.contentfile.can e reproduced, anthebasis of the detesmination result
stored in the predetermined storage area in association with the pointer information of the entry of the
index filezcosresponding ta rifiescontent filexrn this case thendetesmination Stareddmrai peedietermined
storage area can be used, allowing high-speed determination whether the content file can be
reproducéd. Advastagedf e fiventios e exdfmple éfbodirient3 S tHeciRdex fife has Altlecbds-

information storage area for storing all the decode information of the content file stored i? alrecording
medium: Peinter  informatiodn. When reproducing a deslred content file

from +the recording medium, the content~file reproducing
gection determines whether the content file can be reproduced
on the basis o0of the determination result stored in the
predetermined storage area 1in associaticon with the pointer
information of the entry of the index file corresponding to
the content file. In this case the determination stored in a
predetermined storage area can be used, allowing high-speed

determination whether the content file can be reproduced.

Advantage of the Invention

In example embodiments, the index file has a decode-
information storage  area for storing  all the decode
information of the content file stored in & recording medium;
the index file alsc has entries corresponding to the content
file and assigned attribute informaticn of the corresponding
content file, the entries naving pointer information
indicative o¢f decode information of the decode~information
storage area. This allows detailed decode information of the

content file tc be recorded without a significant increase in
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the index file also has entries corresponding to the content file and assigned attribute information of
the corresponding content file, the entries having pointer information indicative of decode information
of the decode-information storage area. This allows detailed decode information of the content file to
be recorded without a significant increase in 13 the size of the index file, thereby permitting accurate
determination whether the content file can be reproduced. Brief Description of the Drawings Fig. 1 is a
block diagram showing the structure of an optical disk unit; Fig. 2 is a diagram showing that a property
file has a system information entry and a plurality of file entries; Fig. 3 is a diagram showing the
structure of a protile® Hata IRt oft & ystBAfhforingtion Bhtrekiy. BSAidihdgPsm 8REWHRY the structure
of an AV profilg gn%r .aé,g,}ii nend tﬁl'éhcen%mﬁl% ga(t:a list; F1i:g. éllf a_diaﬁqrg{rﬂn showirgg}tche structure of a

video profile enetrfo pro‘?’ een §; It'lg. 6 i%nécafégram of the'striictire 6fan a%%l'o profile entry

of the AV profile entry; Fig. 7 is a flowchart for the procedure of a system control microcomputer in a
content-file recording mode; Fig. 8 is a flowchart for the procedure of the system control
microcomputes il afcadent-filedeproduycipgdnodewings

Fig. 1 is a block diagram showing the structure of an
optical disk unit;

Fig. 2 is a diagram showing that a property file has a
system information entry and a plurality cof file entries;

Fig. 3 is a diagram showing the structure of a profile
data list of a system information entry.

Fig. 4 is a diagram showing the structure of an AV profile
entry assigned to the profile data list;

Fig. 5 is a diagram showing the structure cf a video
profile entry ¢f the AV profile entry;

Fig. 6 is a diagram of the structure of an audio profile
entry of the AV profile entry;

Fig. 7 is a flowchart for the procedure of a system contrel
microcomputer in a content-file recording mode;

Fig. 8 is a flowchart for the procedure of the system
control microcomputer in a content-file reproducing mode;

Fig. 9is adiagramforexplaininga text file, a thumbnail
picture file, and a property file of an index file; and

Fig. 10 is a diagram of an example of the correspondence

among a property file, wvirtual files, and content files.

14



Fig. 9 is a diagram for explaining a text file, a thumbnail picture file, and a property file of an index file;
and Fig. 10 is a diagram of an example of the correspondence among a property file, virtual files, and
content files. 14 Description of Reference Numerals and Signs 1: optical disk unit, 2: optical disk, 11:
video encoder, 12: audio encoder, 13: video decoder, 14: audio decoder, 15: file generator, 16: file
decoder, 17, 20: memory, 18: memory controller, 19: system control microcomputer, 21:
error-collection encoder/decoder, 22: drive control microcomputer, 23: modem, 24: magnetic-field
modulation driver, 26: operating section Best Mode for Carrying Out the Invention An embodiment of
the invention viif Berdedcitied Fife 4edsows thesgrtdtire DAnSdstical disk unit 1 according to the

embodiment. The optical disk unif 1 acquires the video signal and the audiqg signal of an object with an
(_E‘ St:l,cad{ J.sﬁu t %: O cg?r& dis 1 d

image pickup means and”an audio Acquisition mMéams (not SHownY, respectively S5Ra “fecords the

content of the yideo. §ignal and he.audie signal oruarn gpiical digk 2,85 a,captenidile. The optical disk

unit 1 reproduces the content file recorded on the optical disk 2, and outputs it with a display means
of a liquid-crystahdisplaye panelantdan autio eatpldaneans pf zospeakerqr, toan exemal device. The

optical disk unit 1 encodes the video signal and
controller, i9: system control microcomputer, 21:
error~collection encoder/decoder, 22: drive control

microcomputer, 23: modem, 24: magnetic-field modulation

driver, 26: operating section

Best Mode for Carrying Out the Invention

An embodiment of the invention will be described. Fig.
1 shows the structure of an optical disk unit 1 according to
the embodiment.

The optical disk unit 1 acquires the video signal and
the audio signal of an object with an image pickup means and
an audic acquisition means (not shown), respectively, and
records the content of the video signal and the audic signal
on an optical disk 2 as a content file. The optical disk unit
1 reproduces the content file recorded on the optical disk 2,
and outputs it with a display means of a liquid-crystal display
panel and an audio output means of a speaker or to an external
device. The optical disk unit 1 encodes the video signal and
the audio signal according to the Moving Picture Experts Group
(MPEG) format, and then records them on the optical disk 2 in

a specified file format.
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the audio signal according to the Moving Picture Experts Group (MPEG) format, and then records
them on the optical disk 2 in a specified file format. 15 The optical disk unit 1 includes the optical disk
2, a video encoder 11, an audio encoder 12, a video decoder 13, an audio decoder 14, a file
generator 15, a file decoder 16, a memory 17, a memory controller 18, a system control
microcomputer (hereinafter, referred to as "a system control microcomputer”) 19, a memory 20, an
error-collection encoder/decoder 21, a drive control microcomputer (hereinafter, referred to as "a
drive control microcomputer") 22, a modem 23, a magnetic-field modulation driver 24, an operating

section 26, a servo circhift &5 §Fhdie fifotor 81, 1a Hsdmstrsndfih &xd 352 Andiat optical pickup 33.
The optical di%}gg is a recoc{ginqL T’le%ium. The video gggoggr 11 %(?Lré\éecrt%é@%gi(adreCQig%{ resulting

. F d r .
from video shootm%efr%ﬁwcgnal%g to dlgr?teﬁ{%o lg%neer?g?e video data, encodes the video data according to

MPEG format,.ang ouipubine-elementapy siregnn el the,videg dajasThe audio sncader 12 converts
an audio signal on the video shooting from analog to digital to generate audio data, encodes the audio

data accordingrtortheyMPEG fosmatcand: putputs the elementsty staeamyeftie audiodata. In the
recording mode, the file generator 15 multiplexes the elementary streams output from the video
encoder 11 angicrocomputer (hereinafter, referred to as “a system control
microconputer”) 18, a memory 20, an error-collection
encoder/decoder 21, a drive control microcomputer
(hereinafter, referred to as “a drive contrel microcomputer”)
22, a modem 23, a magnetic-~field modulation driver 24, an
operating section 26, a servo circuit 30, a spindle moteor 31,
amagnetic field head 32, and an optical pickup 33. The optical
disk 2 is a recording medium.

The videc encoder 11 converts the video signal resulting
from video shooting from analeg to digital to generate video
data, encodes the video data according to MPEG format, and
output the elementary stream of the video data. The audio
encoder 12 converts an audio signal on the video shooting from
analog to digital to generate audio data, encodes the audio
data according to the MPEG format, and outputs the elementary
stream of the audio data.

In the recording mode, the file generator 15 multiplexes
the elementary streams output from the video encoder 11 and
the audio encoder 12 to generate a content file in a specified
file format under the contrel of the system contrel

microcomputer 19.
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the audio encoder 12 to generate a content file in a specified file format under the control of the
system control microcomputer 19. 16 The memory controller 18 switches its operation between
recording and reproduction by the control of the system control microcomputer 19. In the recording
mode, the memory controller 18 sequentially records the data row of the content files output from the
file generator 15 and various data output from the system control microcomputer 19 on the memory
17 and temporarily stores them, and outputs the stored data according to the following process of the
error-collection encoder/decoder 21. In the reproducing mode, the memory controller 18 sequentially
records the data outpUtTroltFiPRer BrrGRESIRICoh SAcHEEHEBESdEF 2 PBR HAE TRENRSTY ™R ENnd
temporarily stores th%m and SUEBUESO%‘EC%E‘ arow %Eah% £o Eer#g gi 5,19 the file deggg%% }6, and

t
cording a 10 (o) systh C
outputs the various data ?O {he system contro?m crocomputer he erré’r-coliectlon

encoder/decoder2l,switghes its @perationpetween recording.and seproductign by,the.control of the
system control microcomputer 19. In the recording mode, the error-collection encoder/decoder 21

temporarily stores ttheldata datpetfiemtthelhemernpeentrober A8tia thewmeamory 26nhaadtadds an
error-correcting code thereto. The error-collection encoder/decoder 21 reads the data stored in the
memory 20 in &‘preédcteirined bedek it thé recordingahedel 5 and various data output

from the system control microcomputer 19 on the memory 17 and
temporarily stores them, and outputs the stored data according
to the following process of the error-collection
encoder/decoder 21. In the reproducing mode, the memory
controller 18 sequentially records the data output from the
error-collection encoder/decoder 21 on the memory 17 and
temporarily stores them, and ocutputs the data row of the content
files to the file decoder 16, and outputs the various data to
the system control microcomputer 19.

The error-collection encoder/decoder 21 switches its
operation between recording and reproeduction by the control
of the system control microcomputer 19. In the recording mode,
the error-collection encoder/deccder 21 temporarily stores
the data output from the memory controller 18 in the memory
20, and adds an error-correcting code thereto. The
error-collection encoder/decoder 21 reads the data stored in
the memory 20 in a predetermined order in the recording mode,
and outputs the data subjected to interleave to the modem 23.

In the reproduction mode, the error-collection

encoder/decoder 21 temporarily stores the data output from the
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and outputs the data subjected to interleave to the modem 23. In the reproduction mode, the
error-collection encoder/decoder 21 temporarily stores the data output from the 17 modem 23 in the
memory 20 in a predetermined order to thereby perform an interleaving process and error correction
with the error-correcting code added during recording. In the reproduction mode, the error-collection
encoder/decoder 21 reads the data stored in the memory 20 in the same order as that in recording,
and outputs it to the memory controller 18. The modem 23 switches its operation between recording

and reproductiondb%t%%contgol of the %va}'ﬁstem control microcomputer 19. In the recording mode, the
modem 23 coRVaHE" the dAta BGtRTTIPSH the &ftor-SUiRLASH BPcdaRrieidber 2 £ 6 Eeral data row,

modulates it, qnd outps,it 1o.the magaeticdield madylagon, driver. 24 or he gplieal pigkyp 33. In the

reproduction mode, the modem 23 reproduces a clock from the reproducing signal output from the
optical pickup 83rand-deeidesithg binankleveh ot the aeprodycing signal with referencente the clock to
demodulate it. The modem 23 thus acquires reproduced data corresponding to the serial data row
generated in thie pecordiig mode;dnd cltputstthereprdduced aata ta thie erfdecotlecticrl
encoder/decoder 21. When the optical disk 2 is a magnetooptical disk, in the recording mode, the
magnetic-field THiAGIatoR G 24-8166s ithethaghete figIPRedd P sccilfmPirte Signal output

from . . :
that in recording, and outputs it to the memory controller 18.

The modem 23 switches its operation between recording
and reproduction by the control of the system control
microcomputer 19. In the recording mode, the modem 23 converts
the data output from the error-collection encoder/decoder 21
to a serial data row, modulates it, and outputs it to the
magnetic-field modulation driver 24 or the optical pickup 33.
In the reproduction mode, the modem 23 reproduces a clock from
the reproducing signal output from the optical pickup 33, and
decides the binary level of the reproducing signal with
reference to the clock to demodulate it. The modem 23 thus
acquires reproduced data corresponding to the serial data row
generated in the recording mode, and outputs the reproduced
data to the error~collection encoder/decoder 21.

When the optical disk 2 is a magnetcoptical disk, in the
recording mode, the magnetic-field modulation driver 24 drives
the magnetic field head 32 according to the signal output from
the modem 23 by the control of the system control microcomputer
19. The magnetic field head 32 is opposed to the optical pickup

33 with the optical disk 2 therebetween, and applies a
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the modem 23 by the control of the system control microcomputer 19. The magnetic field head 32 is
opposed to the optical pickup 33 with the optical disk 2 therebetween, and applies a 18 modulation
magnetic field according to the data output from the modem 23 to the position to be irradiated with the
laser beam from the optical pickup 33. Accordingly, when the optical disk 2 is a magnetooptical disk,
the optical disk unit 1 records content files etc. on the optical disk 2 by the method of thermomagnetic
recording. The optical disk 2 is a rewritable optical disk such as a magneto optical disk (MO) or a
phase-change disk. The spindle motor 31 rotates the optical disk 2 by the control of the servo circuit

30 under the CBPARIGH 6PEORGERE fRCarl vERRite SRS REnstartihdié VeI GREAY °Br zone

constant velocjty (ZCLV ending on the type. The servo circuit 30 contrals the operation of the
spindle motor% eaé?:%&rgﬁﬁgftg \Egrigglg s?@ﬁég%%?pﬁf) fr%ﬁw %%r%%gﬁ%%afggic‘f(h% §.h‘f3h£ $8Wo circuit 30

also controls the Jiraeking apetation.and,theosusing aperation f the optisal piskyp 33.according to

various signals output from the optical pickup 33, and the seek operation of the optical pickup 33 and

the magnetic field heatls32 ranhfurtheraiereledeeutes adasps i saarching epetatiareand e on. The

drive control microcomputer 22 controls the seek operation and so on of the servo circuit 30 according

to the content files etc. on the optical disk 2 by the method of
thermomagnetic recording.

The optical disk 2 is a rewritable optical disk such as
amagneto optical disk (MO) or & phase-change disk. The spindle
motor 31 rotates the optical disk 2 by the control of the sexrvo
circuit 30 under the condition of constant linear velocity
(CLV), constant angle velocity (CAV}), or zone constant velocity
{ZCLV) depending cn the type.

The servo circuit 30 controls the operation of the
spindle motor 31 according to various signals output from the
optical pickup 33. The servo circuit 30 also controls the
tracking operation and the focusing operation of the optical
pickup 33 according to various signals output from the optical
pickup 33, and the seek cperation of the optical pickup 32 and
the magnetic field head 32, and furthermore executes a focus
searching operation and so on.

The drive control microcomputer 22 controls the seek
operation and so on of the serve circuit 30 according to the
instruction from the system control microcomputer 19.

The optical pickup 33 applies a laser beam to the optical

disk 2 and receives its returned light with a photoreceptor,
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instruction from the system control microcomputer 19. The optical pickup 33 applies a laser beam to
the optical disk 2 and receives its returned light with a photoreceptor, 19 and calculates the result of
photoreception of the photoreceptor to output various control signals, and also outputs a reproducing
signal whose level varies according to the bit string or mark string formed on the optical disk 2. The
optical pickup 33 switches its operation by the control of the system control microcomputer 19. When
the optical disk 2 is a magnetooptical disk, the optical pickup 33 intermittently increases the amount
of the laser beam applied to the optical disk 2 in the recording mode. In this case, the optical disk unit
1 records conteRffiles dhcthks bptical'disk 215354 bulsetfain Phsthode Yivér the optical Bisk 2 is a
phase change disk, the o§)tical pickup 33 increases the amount of the laser beam to be applied to the

optical disk 2 FORT Hat $6F FsProddction i thal for @it g sPeratibn Sa&tttifig (o the YT output from

the modem 23, In fhs case, Jhe.opfical disk ynitL igcords coptant fiesan the gpical, disk 2 by the

method of thermography. The file decoder 16 inputs the data of the content files output from the

memory contreffer 18; anskdividessthendata inta ithg elemeataryrstiermsof mdao data.and audio data,
and outputs them. The video decoder 13 extends the elementary stream of the video data output
from the file decoder IIB}eandp(ju‘tpaﬁs pickup 33 switches its operation by the
control of the system control microcomputer 19. When the
optical disk 2 is a magnetooptical disk, the optical pickup
33 intermittently increases the amount of the laser beam
applied to the optical disk 2 in the recording mode. In this
case, the optical disk unit 1 records content files con the
optical disk 2 by a pulse train method. When the optical disk
2 is a phase change disk, the optical pickup 33 increases the
amount of the laser beam to be applied to the optical disk 2
from that for reproduction to that for writing operation
according to the data output from the modem 23. In this case,
the optical disk unit 1 records content files on the optical
disk 2 by the method of thermography.

The file decoder 16 inputs the data of the content files
output from the memory controller i8, and divides the data into
the elementary streams of video data and audic data, and outputs
them. The video decoder 13 extends the elementary stream of
the video data output from the file decoder 16, and ocutputs
it to a display means or an external device {(not shown). The
audio decoder 14 extends the elementary stream of the audio

data output from the file decoder 16, and cutputs 1t to an audio
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it to a display means or an external device (not shown) The audio decoder 14 extends the elementary
stream of the audio data output from the file decoder 16, and outputs it to an audio 20 output means
or an external device (not shown). The operating section 26 includes various operators and a touch
panel on the liquid-crystal display panel in the optical disk unit 1, which notifies the system control
microcomputer 19 of various operations by the user. The system control microcomputer 19 is for
controlling the entire operation of the optical disk unit 1. The system control microcomputer 19
controls the entire operation by executing a predetermined processing program stored in a memory
(not shown) . IA%AREMBBETEEAE thE pPECEsSIng preyrars fdm e shistem control microcomputer 19 is
installed in the optical disk unit 1 in advance. Alternatively, in place of the pre-installation, this

processing program may etReF Bglagv_\ﬂ%ﬁa@& vid &Wé_lnﬁéiﬁfsﬁéﬁ 8YReCRREMED? Brded on a
recording medium, suigh as an 89%‘?‘% dis u%@%%?%@%ﬁ!'%‘azs%'& ﬁ/r]ngéﬁ%ﬁ}’ gard, For %’%@P'e’ upon

detection of the loading of the optical disk 2, the System contro rocomputer 19 makes the optical
pickup 33 seek asoung the innermest siseumierence-okther opticahdisk 2 1o reproduse the

management information of the file management system of the optical disk 2 by the execution of the
processing progrant. Thersystenvpemtralimicrocgmputeniser.

The system control microcomputer 19 is for controlling
the entire operation of the optical disk unit 1. The system
control microcomputer 19 controls the entire operation by
executing a predetermined processing program stored in a memory
{not shown). In this embodiment, the processing program for
the system contreol microcomputer 19 is installed in the optical
disk unit 1 in advance. Alternatively, in place of the
pre-installation, this processing program may either be
downloaded via a netweork such as the Internet or recorded on
a recording medium such as an optical disk, a magnetic disk,
or a memory card.

For example, upon detection of the loading of the optical
disk 2, the system control microcomputer 19 makes the optical
pickup 33 seek around the innermost circumference of the
cptical disk 2 to reproduce the management information of the
file management system of the optical disk 2 by the execution
of the processing program. The system control microcomputer
1% acquires the reproduced management information from the
memory controller 18, and stores it in a built-in menmory.

The system control microcomputer 19 finds the addresses
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19 acquires the reproduced management information from the memory controller 18, and stores it in a
built-in memory. The system control microcomputer 19 finds the addresses 21 of the files recorded on
the optical disk 2 and free space on the basis of the management information stored in the built-in
memory. The system control microcomputer 19 reproduces the index file recorded on the optical disk
2 according to the management-information search result, and presents the various content files
recorded on the optical disk 2 to receive user's operation. The index file reproduced from the optical
disk 2 is stored in the built-in memory of the system control microcomputer 1 or in the memory 17. In
this embodimert, thes indéx file ¢s-stoted intheHzuittein imematy sWiieathe uses givesarcinstruction to
record an image pickup result, the system control microcomputer 19 detects free space according to
the managemémtSiltdrnatioh sRACHFRAAEMBO-iM ARoHBA/ ARaRES BFs! dpticAIpRkip B3 8eek in the
free space, and records Ufﬁ ﬁpictusr% é:{gntent file on the optical djsk 2, The [?)ysgg@ccontrgl

es |

. m Oy, . .
microcomputer 19 up%lat es%anage?ﬁ)élﬁtrl% of?ﬁ“é:tfoonc%?éﬁ ienrthlegbﬁff h merﬁeosryi:ac%ordmg to

the record of the gontent file, and,ypdates.thepagggement Jnigrmationrecgided o the optical disk 2
according to the updated management information at the time of unloading the “optical disk 2. The
system controkicroeaptHentd SXeelt®s search result, and presents the

various content files recorded on the optical disk 2 to receive

user’s operation. The index file reproduced from the cptical

disk 2 is stored in the built-in memory of the system control

microcomputer 1 or in the memory 17. In this embodiment, the

index file is stored in the built-in memory.

When the user gives an instruction to record an image
pickup result, the systemcontrol microcomputer 19 detects free
space according to the management information stored in the
built-in memory, makes the optical pickup 33 seek in the free
space, and records the picture content file on the optical disk
2.

The system control microcomputer 19 updates the
management information stored in the built-in memory according
Lo the record of the content file, and updates the management
information recorded on the optical disk 2 according to the
updated management information at the time of unloading the
optical disk 2. The system control microcomputer 19 executes
the update of the management information by outputting the
updated management information stored in the built-in memory

to the error-collection encoder/decoder 21 via the memory
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the update of the management information by outputting the updated management information stored
in the built-in memory to the error-collection encoder/decoder 21 via the memory 22 controller 18.
When recording the content file on the optical disk 2, the system control microcomputer 19 outputs
various information necessary for generating the content file to the file generator 15. The system
control microcomputer 19 acquires information necessary for generating the index file via the video
encoder 11, the audio encoder 12, and the file generator 15. The system control microcomputer 19
updates the index file stored in the built-in memory in correspondence with the recording of the
content file ondRe optitakdiské2 on the basis of the acquired information and the information output to
the file generator 15, and updates the index file recorded on the optical disk 2 according to the

updated data of the intte&™fifeS TR RS EhSE e VYLt dortrdl Ricrompisrio Ustatés the index
file in correspoageencgﬂi{%he rcegg@i(rflg of&lq%rcocnot%n&tcileerstor?g in g%let(?ghiétéin memary by adding the
ed on fot

entries corresponding to the content file recor e optical disk e index file. The operation

of the optical disk biak-SBWRER=g a AyWih beuinfly-dastginad: \Whendhe anticaldiskiis loaded

after the power of the
file generator 15. The system control microcomputer 19
acquires information necessary for generating the index file
via the video encoder 11, the audio encoder 12, and the file
generator 153. The system control microcomputer 12 updates the
index file stored in the built-in memory in correspondence with
the recording of the content file on the optical disk 2 on the
basis of the acquired information and the information output
to the file generator 15, and updates the index file recorded
on the optical disk 2 according to the updated data of the index
file.

In this case, the system control microcomputer 19 updates
the index £file in correspondence with the recording of the
contentfilegtor@dinthebuilt~inmemorybyaddingtheentries
corresponding to the content file recorded on the optical disk
2 to the index file.

The operation of the optical disk unit 1 shown in Fig.
1 will be briefly described.

When the optical disk 2 is lecaded after the power of the
apparatus main body is turned on or when the power is turned
on after the optical disk 2 has been loaded, the optical pickup

33 is controliled so as to seek arcund the innermost
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apparatus main body is turned on or when the power is turned on after the optical disk 2 has been
loaded, the optical pickup 33 is controlled so as to seek around the innermost 23 circumference of
the optical disk 2, and the management information of the file management system is reproduced
from the optical disk 2. The management information is stored in the memory built in the system
control microcomputer 19 via the memory controller 18. The system control microcomputer 19 finds
the addresses of the files recorded on the optical disk 2 and free space on the basis of the
management information stored in the built-in memory. After the management information is
acquired, an irdechafie reprsdueéd b tRe tdpidal Bisk’2 on thelshsisist tHenagement

management-Té%rén%té n se%rghtrnesu tiél'gemiggex file iststoreg in the memory. builé iPrtgg system
control microcdmputer 19, The operation of recording the picturs tortent fileon the optical disk 2 will

be described. The vigeodataacuired bythe,imags. ickup means.and. the audio.data agquired by the

audio acquisition means are encoded by the video encoder 11 and the audio encoder 12,

respectively, atiesupplied tathe file;gengrataerykh. ckhe-fte: generater dbanpliplexesthe elementary
stream of the video data acquired by the video encoder 11 and the elementary stream of the audio
data acquired byethecnmliv errodep 1Rad déherdféca eontet fiteirt apretiéterminad fiteeformat.

19 finds the addresses of the files recorded on the optical
disk 2 and free space on the basis of the management information
stored in the built-in memory. After the management
information is acquired, an index file is reproduced from the
optical disk 2 on the basis of the management-information
search result. The index file is stored in the memory built
in the system control micxocompﬁter 19.

The operation of recording the picture content file on
the optical disk 2 will be described.

The video data acguired by the image pickup means and
the audio data acgqguired by the audio acquisition means are
encoded by the video encoder 11 and the audio encoder 12,
respectively, and suppliied to the file generator 15. The file
generator 15 multipliexes the elementary stream of the video
data acquired by the video encoder 11 and the elementéry’stream
of the audio data acquired by the audio encoder 12 to generate
a content file in a predetermined file format.

The content file is recordedon a free space of the optical
disk 2 wvia the recording system configured by the menory

controller 18, the error-collection encoder/decoder 21, the
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The content file is recorded on a free space of the optical disk 2 via the recording system configured
by the memory controller 18, the error-collection encoder/decoder 21, the 24 modem 23, the
magnetic-field modulation driver 24, and the optical pickup 33. In parallel with the content-file
recording process, thumbnail picture data is generated from the video data. The system control
microcomputer 19 updates the data of the index file stored in the built-in memory on the basis of the
attribute information of the content file to be recorded such as the thumbnail picture data and the file
name. As described above, after the content file is recorded on the optical disk 2, the index file stored

in the optical disK%ts tipdaté® akesritiid fo theeddiaorhé dndex filtrdyeated 4in eéddespvndence with

the recording og}‘ the coPtent fLIe, the data being stored in the built-in memory of the system control
microcomputer” P TRe itd&XHR indiudes entries corresponding to the content files recorded on the

optical disk 2 and a dgcodeinforrpation siorage area in.wpich all the decods, dnformation, of the

content files is stored. The entries are assigned attribute information on the corresponding content
files and have paintenhinfarpaten iedicativeief thendacade; infasmation of the cosrespongdiag content

files of the decode information stored in the decode-information storage area.
system control microcomputer 19 updates the data of the index
file stored in the built-in memory on the basis of the attribute
information of the content file to be recorded such as the
thumbnail picture data and the file name.

As described above, after the content file is recorded
on the optical disk 2, the index file stored in the optical
disk 2 is updated according to the data of the index file updated
in correspondence with the recording of the content file, the
data being stored in the built-in memory of the system control
microcomputer 19.

The index file includes entries corresponding to the
content files recoxded on the optical disk 2 and a
decode-information steorage area in which all the decode
information of the content files is stored. The entries are
assigned attribute information on the corresponding content
files and have pointer information indicative of the decode
information of the corresponding content files of the decode
information stored in the decode-information storage area.

When a content file is recorded on the optical disk 2,
the index file is updated so as to register the specified

content file. At that time, an entry corresponding to the
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When a content file is recorded on the optical disk 2, the index file is updated so as to register the
specified content file. At that time, an entry corresponding to the 25 specified content file is added to
the index file. The entry is given pointer information indicative of the decode information of the
specified content file. The management information stored in the built-in memory of the system control
microcomputer 19 is updated in correspondence with the recording of the content file. After the index
file has been updated or when the optical disk 2 is unloaded, the management information recorded
on the optical disk 2 is updated on the basis of the updated ma%%gmement information. The operation

of reproducing™® &6htert FilE Wl Hardrehtetth A4 01 It ThRtdAFRBsTEtErded bh it 8ptical disk 2
will be described. V\é]l%ztlhe }yglelgtgév S %ggsf%lécctg)&to g}?g_gaé/& ligt of O@nt@géfil%se_é@l&@bnail picture

data correspondingto the content files Is sequentially acquired from the data of the index file stored

in the built-in memeptof the, systenn gonliel pickRcampYien 495 and the thumbnail picture data in list
form is supplied from the system control microcomputer 19 to a display means (not shown) via the file

decoder 16 and the vidiee lecadend 8t e dispiayi mreans displays-tihwe Hist. df:then themibnail pictures of

the content files recorded on the optical ‘
of the system contrel microcomputer 19 1s updated 1in

correspondence with the recording of the content file. After
the index file has been updated or when the optical disk 2 is
unloaded, the management information recorded on the optical
disk 2 1is updated on the basis of the updated management
information.

The operation of reproducing a content file with
reference toa list of the content files recorded on the optical
disk 2 will be described.

| When the user gives an instruction to display a list of
content files, thumbnail picture data corresponding to the
content files is sequentially acquired from the data of the
index file stored in the built-in memory of the system contrel
microcomputer 19, and the thumbnail picture data in list form
is supplied from the system control microcomputer 19 to a
display means (not shown) via the file decoder 16 and the video
decoder 13. The display means displays the list of the
thumbnail pictures of the content files recorded on the optical

disk 2.
The system control microcomputer 19 reproduces the index

file fromthe optical disk 2 and stores it in the built-in memory,
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disk 2. The system control microcomputer 19 reproduces the index file from the optical disk 2 and
stores it in the built-in memory, 26 as described above, and then determines whether the content file
can be reproduced by the optical disk unit 1 every decode information stored in the
decode-information storage area of the index file. The determination is stored in a predetermined
storage area in association with pointer information (indicative of decode information in the
decode-information storage area) . The content files to be displayed in list form include all the content
files recorded on the optical disk 2 or only content files that are determined to be reproducible. When

the user selecf®a 5FmbhaRPickrd andPgides e IFKRREBRDTSPREILES it'With BRBASI pictures
displayed in |I§:.l})rm on %he dlsEplay megl]% a c}g)gtent fjlgaclor esaongantg 1to the thltj%lbgglel picture

selected from the Sptical disk 258 TaprSducsd dSP e Ganftor of e System-donfral Microcomputer

19, when it s repradygible, onsthe basis.otine fagel he idexfilestored i, the hiltinmemory and

management information of the management system. In this case, the content file reproduced from
the optical disk 2dsiacruired: yia the epticad pickuptinthesnedead2s, the esgscoliectien
encoder/decoder 21, and the memory controller 18. The reproduced content file is divided into the
elementary streamis of videtedataland asidiocdatailpprthevfile decpeen 16y andtfermation

(indicative of decode information in the decode-information
storage area). The content files to be displayed in list form
include all the content files recorded on the optical disk 2
or only content files that are determined to be reproducible.

When the user selects a thumbnail picture and gives an
instruction to reproduce it with thumbnail pictures displayed
in list formon the display means, a content file corresponding
to the thumbnail picture selected from the optical disk 2 is
reproduced under the control of the system contrel
microcomputer 19, when it is reproducible, on the basis of the
data of the index file stored in the built-in memory and
management information of the management system. In this case,
the content file reproduced from the optical disk 2 is acquired
via the optical pickup 33, the modem 23, the error-ccellecticn
encoder/decoder 21, and the memory controller 18. The
reproduced content file is divided into the elementary streams
of video data and audio data by the file decoder 16, and the
elementary streams are decoded by the video decoder 13 and the
audio decoder 14, respectively, and are output.

The index-file update process by the system control
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elementary streams are decoded by the video decoder 13 and the audio decoder 14, respectively,
and are output. The index-file update process by the system control 27 microcomputer 19 will be
further described. When a content file is recorded on the optical disk 2, as described above, the
system control microcomputer 19 updates the index file so as to add the content file. The index file
includes the text file FTX, the thumbnail picture file FTH, and the property file FP, as described with
reference to Fig. 9. In this embodiment, particularly, an index file including the property file FP, the
thumbnail picture file FTH, and the text file (or a meta-data file) FTX is referred to as an AV-Index file.
The attribute iRfoTAMRAEBRIF edchtcorteht fikeistdvitieBT it aBkPAR; a thumbnail picture file, and a
property file. Each file has continuous entries according to the attribute information of the content file.
The entries each incljﬂ eoné or gtp?ﬂlﬁzal% of fi%«sedﬁ%ﬁg gglgts?nrﬁe eén?ﬁgsl gggh(?rl\cs%dg' a

management infosmation,arga, Jhe entries (Ravity, entries), of.the nrengrty fil B apeiAach assigned a

disk title and data indicative of the attribute of the content file. The entries of the property file FP have
management iaferniatiskthet spestiessthecorsesponding randries of the text file FTX and the
thumbnail picture file FTH. The entries of the property file FP each including a

The index file includes the text file FTX, the thumbnail
picture file FTH, and the property file FP, as described with
reference to Fig. 9. In this embodiment, particularly, an
index file including the property file FP, the thumbnail
picture file FTH, and the text file (or a meta-data file) FTX
is referred to as an AV-Index file.

The attribute information of each content file is divided
into a text file, a thumbnail picture file, and a property file.
Each file has continuous entries according to the attribute
information of the content file. The entries each include one
or a plurality of fixed~length slots. The entries each include
a management information area.

The entries (parity entries) of the property file FP are
each assigned a disk title and data indicative of the attribute
of the content file. The entries of the property file FP have
management infermaticn that specifies the corresponding
entries of the text file ¥TX and the thumbnail picture file
FTH. The entries of the property file FP each including a
plurality of slots have management information that specifies

aslot following the previocus slot. Theentries of the property

file FP each have information that specifies the corresponding
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plurality of slots have management information that specifies a slot following the previous slot. The
entries of the property file FP each have information that specifies the corresponding 28 content file.
Furthermore, the entries of the property file FP each have information that defines the hierarchical
structure of the content file, existent folders, and virtual folders. Each file has continuous fixed-length
slots each managed by a slot number indicative of the order from the head of the file. The slot
numbers have index information indicative of the order of the arrangement of the fixed-length slots of
the file. The index file has a predetermined number of entries (management information areas) each
including one 6PABRiFafity'6f-slotd: T ERETES afd 8athidermifict by MePRARTYE Offthéfirst

fixed-length slgtpof éhe one or Iuralitﬁy of cgnnecte% slots. The entries of the_progert file FP each
have slots as many a8 at 16ast the S0 Besighed tBthe SSitedbondinBentties” of fhe StHer files. For

example, whea the thumbnail picture, file-ETH-and the fext flg <X eachhaye enfries jncjuding two

slots for one content file, the corresponding entry of the property file FP Is assigned at least two slots.
The property fife Fi:bhas a system information entry following the header. Fig. 2 shows the structure of
the property file FP. The system information entry has a

FEach file has continuous fixed—length slots each managed
by a slot number indicative of the order from the head of the
file. The slot numbers have index information indicative of
the order of the arrangement of the fixed-length slots of the
file. The index file has a predetermined number of entries
{management inforﬁation, areas) each including one or a
plurality of slots. The entries are each identified by the
number of the’first fixed~length slot of the one or plurality
of connected slots.

The entries of the property file FP each have slots as
many as at least the slots assigned to the corresponding entries
of the other files. For example, when the thumbnrail picture
file FTH and the text file FTX each have entries including two
slots for one content file, the corresponding entry of the
property file FP is assigned at least two slots.

The property file FP has a system information entry
follewing the header. Fig. 2 shows the structure of the
property file FP. The system information entry has a
decode-information storage area, in which all the decode
information of the content files recorded on the optical disk

2 1is stored.
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decode-information storage area, in which all the decode information of the content files recorded on
the optical disk 2 is stored. 29 As shown in Fig. 2, the property file FP has continuous entries
corresponding to the content files following the system information entry. The entry corresponding to
each content file is hereinafter referred to as "a file entry" as appropriate in contrast with the system
information entry. The file entry has a profile entry index indicative of decode information of a
corresponding content file out of the decode information recorded on the system information entry.
The profile entry index has pointer information. The system information entry has a profile data list.
The profile data list inGEdE_AY gdfiie Entdes BrrwhiaP Ut dblibfornfatiah S TRESFIEY By the
number of the Kipds gf. decode infprmation of fne cantept. fles recprded.on.fhe pptical disk 2. Fig. 2
shows an example in which video data dnd audio d%&a are decoded yoproc%ssmgs%se &ontent file

correspondings frtheclist e entr.pn the,basisa’ e slecodsdnformation eeardadhen dhe first AV

profile entry #1 of the profile data list. The example of Fig. 2 also shows that the video data and the
audio data arefdecoded:by ¢roedssing-theecortentdiles “eoresponding tostha fellowingLdweo file entries
on the basis of the decode information recorded on the third AV profile entry

in contrast with the system information entry.

The file entry has a profile entry index indicative of
decode information of a corresponding content file out of the
decode information recorded on the system information entry.
The profile entry index has pointer information.

The system information entry has a profile data list.
The prefile data list includes AV profile entries on which
decode information is recorded by the number of the kinds of
decode information of the content files recorded on the optical
disk 2.

Fig. 2 shows an example in which video data and audio
data are decoded by processing the content file corresponding
to the first file entry on the basis of the decode information
recorded on the first AV profile entry #1 of the profile data
list. The example of Fig. 2 alsc shows that the video data
and the audio data are decoded by processing the content files
corresponding to the feollowing two file entries on the basis
of the decode information recorded on the third AV profile entry
#3 of the profile data list.

Fig. 3 shows the structure of the profile data list of

the system information entry. In the profile data list, the
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#3 of the profile data list. Fig. 3 shows the structure of the profile data list of the system information
entry. In the profile data list, the 30 first 4 bytes are assigned the size (size) of the data block of the
profile data list, and the following 2 bytes are assigned the type, data type (= Profile Data List) ,
indicative of that the data block is a profile data list. In this profile data list, the following 2 bytes are
assigned the number of AV profile entries (entry count) in the profile data list, and the following 96 x N
bytes are each assigned a 96-byte AV profile entry (av profile entry) in sequence by the number N of
the entries. Fig. 4 shows the structure of the AV profile entry. The AV profile entry includes a video
profile entry (\ides bréfilevéntypiifatds eegodé ifornsaition dbvided deiat haddat audiepkofile entry
(audio profile entr%at is decode information of audio data. Fig. 5 shows the structure of the video

profile entry. THe Vided Srofif€ stk stARIUTB SntwhcAhB Fifsty TR 5ra SRR the size
(size) of the data gl%% g!f tggtgidg))qp%rotiie g}%ry% fﬁq)ghceaf ';9%"%

ng 4 bytes are assigned the type,
data type (= Profile Data for Video) , indicative of that the data )Idcl%lgs&é%/%elggr%llgeﬁéy. In the

video profile entry., thgdgllewing.1hyte is, assigned;the;versian (version) of the video profile entry; the

In this profile data list, the follcowing 2 bytes are
assigned the number of AV profile entries (entry count) in the
proefile data list, and the following 96 x N bytes are each
assigned a 96-byte AV profile entry (av_profile entry} in
sequence by the number N of the entries.

Fig. 4 shows the structure of the AV profile entry. The
AV profile entry includes a video profile entry
(video_profile entry) that is decode information of video data
and an audio profile entry {audio_profile entry) that is decode
information of audic data.

Fig. 5 shows the structure of the video profile entry.
The video profile entry has a structure in which the first 4
bytes are assigned the size (size} of the data bleck of the
video profile entry, and the following 4 bytes are assigned
the type, data type (= Profile Data for Video), indicative of
that the data block is a video profile entry.

In the wvideo profile entry, the following 1 byte is
assigned the version (version) of the video profile entry; the
following 3 bytes are assigned a flag (flags) that specifies
the data type of the video profile entry; and the following

4 bytes are assigned a reserve (reserved).
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following 3 bytes are assigned a flag (flags) that specifies the data type of the video profile entry; and
the following 4 bytes are assigned a reserve (reserved). 31 In the video profile entry, the following 4
bytes are assigned data-compression format information (codec type) of the video data, on which a
format such as MPEG4 orAVC is recorded, and the following 4 bytes are assigned specific set
information on the data-compression format (codec specific information), on which the level of the
format and so on are recorded. In the video profile entry, the following 4 bytes are assigned a video
attribute flag (video attribute flags), on which the presence of security, the system of scanning and so
on are recorded; and the fellewigdbyes fid assigher, thehavérdgeobit ngted(dverage iteate), the
maximum bit rate (max_bitrate), the average frame rate (average-frame-rate), the maximum frame

rate (max-fram@SatE) Sthé AL BI- Rdf26mtdl AreAve it 5P E8RpliAYs GiP ORE_SEr&sn (9ikual-size) ,

and the aspect ratiq (pixel jaspect _ratio). respectively. Fi .63@l the strycture of the audio profile
entry. The audio profi ée entré%'ag%%Et}ﬁg%lu?e%ﬁﬁvnﬁghs%cglfﬁsst g%?/?eg%?é}gsls?gﬁeeaotﬁ%%m (size) of

the data block gfthenauglio psafileentryand the following. 4 bylesare assigned:dhgynedata_type (=
Profile Data for Audio), indicative of that the data block is an audio profile entry. In the audio profile
entry, the following lcbyitetis-compression format {codec specific information},

on which the level of the format and so on are recorded.

In the video profile entry, the following 4 bytes are
assigned a video attribute flag (video attribute flags), on
which the presence of security, the system of scanning and so
on are recorded; and the following 4 bytes are assigned the
average bit rate (average bitrate), the maximum bit rate
{max bitrate}, the average frame rate (average frame_rate},
the maximum frame rate (max_frame rate), the number of
horizontal and vertical samplings on one screen (visual size),
and the aspect ratio (pixel aspect ratio), respectively.

Fig. 6 shows the structure of the audio profile entry.
The audio profile entry has a structure in which the first 4
bytes are assigned the size (size) of the data block of the
audio profile entry, and the following 4 bytes are assigned
the type, data type (= Profile Data for Audio), indicative of
that the data block is an audio profile entry.

In the audio profile entry, the following 1 byte is
assigned the version {(version) of the audio profile entry; the
following 3 bytes are assigned a flag (flags) that specifies

the data type of the audio profile entry; and the following
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assigned the version (version) of the audio profile entry; the following 3 bytes are assigned a flag
(flags) that specifies the data type of the audio profile entry; and the following 32 4 bytes are
assigned a reserve (reserved). In the audio profile entry, the following 4 bytes are assigned
data-compression format information (codec type) of the audio data, and the following 4 bytes are
assigned specific set information on the data-compression format (codec specific information), on
which the level of the format and so on are recorded. In the audio profile entry, the following 4 bytes
are assigned an audio attribute flag (Audio attribute flags), on which the presence of security, the
system of scartiRg Gffl 85 o afe PEESTdRdT 8REENE fOFGWIRGEBYtes are assigned the average bit

rate (average bitrate), the &%xignutsfn bit rat%i&max k%i%rate) Bhe §grlnlocl)iQ rat% (%}erpﬁlin -rate) , and the

number of channels of the audio data (Eudio-channel-number) réspec R‘/%Iy. Swehért of Fig. 7

shows the progaaurg: ol eenrding RORIRN! s Ay he ysiem.cAIaLMICIRsOMALIEI} % When e

optical disk 2 is loaded, the system control microcomputer 19 proceeds from step SP1 to step SP2. In
step SP2, thetsystemicentrot miccacomputerliGatauireohecindee tlesegnededwac-theieptical disk 2,
and stores it in the built-in memory. In step SP3, the system control

set information on the data-compression format

(codec_specific information), on which the level of the format

and 50 on are recorded.

In the audio profile entry, the following 4 bytes are
assigned an audio attribute flag (Audio_attribute flags), on
which the presence of security, the system of scanning and so
on are recorded; and the following 4 bytes are assigned the
average bit rate {(average bitrate), the maximum bit rate
(max_bitrate), the sampling rate (sampling rate}, and the
number of channels of the audio data (audio channel number),
respectively.

The flowchart of Fig. 7 shows the procedure of recording
content files by the system control microcomputer 19.

When the optical disk 2 is loaded, the system control
microcomputer 19 proceeds from step SP1 to step SP2. In step
SP2, the system control microcomputer 19 acguires the index
file recorded on the optical disk 2, and stores it in the
built-in memory. In step SP3, the system control
microcomputer 19 records a content file on the optical disk

2 according to the user operation.

Upon completion of the recording of the content file,
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microcomputer 19 records a content file on the optical disk 2 according to the user operation. Upon
completion of the recording of the content file, 33 at step SP4, the system control microcomputer 19
sequentially searches the AV profile entries recorded on the system information entry (see Fig. 2) of
the. index file on the basis of the decode information of the content file to determine whether the
decode information of the specified content file has already been recorded on the system information
entry. At the determination, the system control microcomputer 19 first detects an AV profile entry that
is determined to have been recorded in the same recording mode as that of the content file recorded

on the optical @K >R foifows P Pha sy st8ht BN SITicrotomPIREE TS detetid AiIGe6 ‘prbfile entry
(video profile eniry) in which the ,data;coppression format information (gadec fype), the. specific set

information on the format (codec specific information), the video attribute flag (video attribute flags),

the number of horizeatal and articali samplings on one sereemdsualisizedn ancbthesaspect ratio
(pixel aspect ratio) correspond to the recorded content file. Of the detected AV profile entries of the

video profile entry;like dystede confrolmicroconmputéhz9 finds emtauddide prafilé entmyrin vehich the

audio-data-compression format _
whether the decode information of the specified content file

has already been recorded on the system information entry.

At the determination, the system contreol microcomputer
19 first detects an AV profile entry that is determined to have
been recorded in the same recording mode as that of the content
file recorded on the optical disk 2 as follows:

The system control microcomputer 19 detects a video

profile entry {video profile entry) in which the
data-compression format informaticn (codec type), the
specific set information on the format

{codec_specific information), the video attribute flag
(video_attribute flags}, the number of horizontal and
vertical samplings on one screen (visual size), and the aspect
ratioc (pixel aspect ratio) correspond to the recorded content
file.

Of the detected AV profile entries of the video profile
entry, the system control microcomputer 192 finds an audio
profile entry in which the audio-~data-compression format
information (codec type), the specific set information on the
format {(codec_ specific information), the audio attribute flag

(audio_ attribute flags), the sampling rate (sampling rate),
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information (codec type), the specific set information on the format (codec specific information), the
audio attribute flag (audio attribute flags), the sampling rate (sampling-rate) , 34 and the number of
channels (audio-channel-number) correspond to the recorded content file. The system control
microcomputer 19 thus detects an AV profile entry that is determined to have been recorded in the
same recording mode as that of the content file recorded on the optical disk 2. The system control
microcomputer 19 then rounds up predetermined digits of the bit rate and the frame rate of the
recorded content file to thereby determine an AV profile entry whose bit rate and frame rate are the

same as the r8lAdERSAHEPREN? theRGaRE BV HEML AR RheRYRRSAY (S1ofile BRERS recorded on

the system inLormC%gonr%rét&i eccl‘ug:% ﬁb,cv g{Ofy%eentries that are determined to have been recorded in
the same recoraing mode- as the récorded content file, and when the AV profile entries have the

same bit rate and framg £atg,as dhe soHpded bit rats -ang ragie fate afthe rreaided-content file, the
system control microcomputer 19 determines that the decode information of the recorded content file

(AV profile entsyplias alreadybeen trecordiedeam the: ystem dnformation-entryd Sinder thé system
control microcomputer 19 makes a determination including the round-up of the bit rate and the
same recording mode as that of the content file recorded on
the optical disk 2.

The system control microcomputer 19 then rounds up
predetermined digits of the bit rate and the frame rate of the
recorded content file to thereby determine an AV profile entry
whose bit rate and frame rate are the same as the rounded value
from the found AV profile entries.

When the AV profile entries reccrded on the system
information entry include AV profile entries that are
determined tc have been recorded in the same recording mode
as the recorded content file, and when the AV profile entries
have the same bit rate and frame rate as the rounded bit rate
and frame rate of the recorded content file, the system control
microcomputer 19 determines that the decode information of the
recorded content file (AV profile entry} has already been
recorded on the system information entry.

Since the system control microcomputer 19 makes a
determination including the round-up of the bit rate and the
frame rate, a plurality of pieces of decocde information having

strictly different bit rates and frame rates can be expressed

collectively. This reduces the number of the AV profile
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frame rate, a plurality of pieces of decode information having strictly different bit rates and frame rates
can be expressed collectively. This reduces the number of the AV profile 35 entries in the system
information entry, thus reducing the size of the index file. The round-up is executed by a device that
reproduces a content file according to the bit rate and the frame rate recorded on the AV profile entry
and a significant digit with which the recorded content file can be determined to be reproducible. For
example, when the frame rate of the recorded content file is a frame frequency of 29.94 Hz, the
system control microcomputer 19 detects an AV profile entry with a frame frequency of 30 Hz. The
system controPRTGrbeBnPUtEF 13YMaS hot Arker s La8tEmtiR o ne IGERGthRT CBRdSdE ©f the bit-rate
and the frameo@t%hgut. rryggxm%lﬁ a determination whether the decode information of the recorded
content file has alreadyjbeen recorded on the system information entry, depending on whether there

is a content file with cempletehnthe.same bit rate-ardpirame;rateWhen, it isdetermined gt step SP4
that the decode information of the recorded content file has already been recorded on the system

information entryy thensystemecantrel ronicrpcomptiter 19 proceeds frofn step $P4nte step SP5. At step
SP5, the system control microcomputer 19 adds the entry of the

recorded on the AV profile entry and a significant digit with

which the recorded content file can be determined to be

reproducible. For example, when the frame rate of the recorded

content file is a frame frequency of 29.%4 Hz, the system

contrel microcomputer 19 detects an AV prefile entry with a

frame frequency of 30 Hz.

The system control microcomputer 19 may not make a
determination including the round-up of the bit-rate and the
frame rate, but may make a determination whether the decode
information of the recorded content file has already been
recorded on the system information entry, depending on whether
there is a content file with completely the same kit rate and
frame rate.

When it is determined at step SP4 that the decode
information of the recorded content file has already Dpeen
recorded on the system information entry, the system control
microcomputer 19 proceeds from step SP4 to step SP5. At step
SP5, the system control microcomputer 19 adds the entry of the
recorded content file to the property f£file FP.

At step S5P6, the system control microcomputer 19 sets

a property entry index {pointer information) to the added file
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recorded content file to the property file FP. At step SP6, the system control microcomputer 19 sets a
property entry index (pointer information) to the added file 36 entry so as to indicate the AV profile
entry of the recorded decode information which is detected by the process of step SP4. At step SP7,
the system control microcomputer 19 determines whether the user has given an instruction to
terminate the operation. When the instruction to terminate the operation is not given, the process
returns from step SP7 to step SP3, wherein the following content file is recorded in response to the
user operation. On the other hand, when an instruction to terminate the operation is given, the

process ends 4 'stép 350 2/Heh itGS detdrmihRE dt'step P4 thartherd&dodd SinfGimvdtititof the

recorded content file has not yet heen recorded on the syst information entry, the system control
e oot s are e S e B e R AT e R Jho et

microcomputek 39 creates an AV piefle ety anthehasisfiths degade infoppatian ofithe recorded
content file, and adds the AV profile entry to the profile data list. At the following step SP5, the system

control microctsmputer dsadadsdttiesantryof theseanteatfilesiorthe propetiy fileEPi & theonext step
SP6, the system control microcomputer 19 sets a property entry index (pointer

terminate the operation. When the instruction to terminate

the coperation is not given, the process returns from step SP7

to step $P3, wherein the following content file i1s recorded

in responsze to the user operation. On the other hand, when

an instruction to terminate the operation is given, the process

ends at step $95.

When it is determined at step SP4 that the decode
information of the recorded content file has not yet been
recorded on the system information entxry, the system control
microcomputer 19 proceeds from step SP4 to step SPB. At step
SP8, the system control microcomputer 19 creates an AV profile
entry on the basis of the decode information ¢f the recorded
content file, and adds the AV profile entry to the profile data
list.

At the following step SP5, the system control
microcomputer 19 adds the entry of the content £ile to the
property file FP. At the next step SP6, the system control
microcomputer 19 sets a property entry index (pointer
information} to the file entry added at step S$P5 sc as to

indicate the AV profile entry added at step SP8.

The procedure of the flowchart in Fig. 7 is such that
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information) to the file entry added at step SP5 so as to indicate the AV profile entry added at step
SP8. The procedure of the flowchart in Fig. 7 is such that 37 after a specified content file has been
recorded on the optical disk 2, it is determined whether the decode information of the recorded
content file has been recorded on the system information entry, wherein when the information has not
been recorded, it is added. Alternatively, it may be determined whether the decode information of the
content file has been recorded on the system information entry before the content file is recorded on
the optical disk 2, wherein when it has not been recorded, it may be added and then the content file
may be record8d 'GittRe 856G disk 2 ¢8Gistdrifigas RO JRe ertsiPthé kg <temt fifbrmation
entry, in place of the slecqde Informatian, of the, tecorded content.file, decode, information on the
corresponding recording mode oF another recor&ng apparatus with dif eren?tbl?rafé may be recorded.

In this case, thedegording 2pRAAYS iBiSAmetimes fy.general pripose dise. fr examplg, an AV
profile entry may be registered in correspondence with the profile level of a memory stick

moving-image forfoatndihatis ewhen thetrecendingHevekisespeacifieddys the formataar mie ffor example,
when the recording level is specified at 128 kbps for level 1 and 256 kbps for level 2), even if a
content file is re@6RIEHE At 150 Kbpsasyied. Alternatively, it may be determined

whether the decode information of the content file has been
recorded on the system information entry before the content
file is recorded on the optical disk 2, wherein when it has
not been recorded, it may be added and then the content file
may be recorded on the optical disk 2.

In registering an AV profile entry to the system
information entry, in place of the decode information of the
recorded content file, decode information on the corresponding
recording mode of another rececrding apparatus with different
bit ratemay be recorded. 1In this case, the recording apparatus
is sometimes for general purpose use.

For example, an AV profile entry may be registered in
correspondence with the profile level of a memory stick
moving~image format. That is, when the recording level is
specified by the format or rule {for example, when the recording
level is specified at 128 kbps for level 1 and 256 kbps for
level 2), even if a content file is recorded at 150 kbps by
an actual device, not the 150 kbps but the upper limit 256 kbps
of the bit rate for the moving format is registered to the AV

prefile entry.
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an actual device, not the 150 kbps but the upper limit 256 kbps of the bit rate for the moving format is
registered to the AV profile entry. 38 The flowchart of Fig. 8 shows the procedure of the system
control microcomputer 19 in a content-file reproducing mode. For example, when the optical disk 2 is
loaded, the system control microcomputer 19 proceeds from step SP11 to step SP12. At step SP12,
the system control microcomputer 19 acquires the index file recorded on the optical disk 2, and stores
it in the built-in memory. At step SP13, the system control microcomputer 19 determines whether the
AV property entries recorded on the profile data list of the acquired index file can be processed
according to the decod@ nformistisiF FeCdrddd off tREX? FrBpatiP Eiftieés Thdthe, T §§8tem control

microcomputer 19 detgrmines whether thﬁ é:ontent file based Qn fhe AV Prgger.tx entrigs can be
c&mtro icrocompucer in a ?Oi’l ent— t_'L e reg C C g noge.. .
reproduced, and stores the detérmination in"a predetermined Sforage area such ds a built-in memory

e e e
determined to berreprddutibte irvifre: bailt-irp pemosy.dat he-next step ISR 14 the gystenvcontrol
microcomputer 19 accepts the selection of a content file to be reproduced

At step SP12, the system control microcomputer 19 acquires the

index file recorded on the optical disk 2, and stores it in

the built-in memory.

At step SP13, the system c¢ontrol microcomputer 19
determines whether the AV property entries recorded on the
profile data list of the acquired index file can be processed
according to the decode information recorded on the AV property
entries.

That is, the system control microcomputer 19 determines
whether the content file based on the AV property entries can
be repreduced, and stores the determination in a predetermined
storage area such as a built-in memory in assoclation with the
profile entry index serving as pointer information. In the
embodiment, the system control microcomputer 19 stores a
profile entry index indicative of an AV property entry that
is determined to be reproducible in the built-in memory.

At the next step SP14, the system control microcomputer
19 accepts the selection of a content file to be reproduced
according to user operation, and detects a corresponding £ile

entry from the index file. For example, the system control

microcomputer 19 accepts selection by the user by displaying
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according to user operation, and detects a corresponding file entry from the index file. For example,
the system control microcomputer 19 accepts selection by the user by displaying 39 the list of
thumbnail pictures of the thumbnail picture file or the list of titles of the text file stored in the index file.
At the next step SP15, the system control microcomputer 19 determines whether the file entry
detected from the index file has the profile entry index stored in the built-in memory at step SP13.
When the system control microcomputer 19 determines that the file entry detected from the index file
has not the profile entry index stored in the built-in memory, the procedure proceeds from step SP15

to step SP16. Rt SP 16, tHe sritem caatsmfcoednidireF 19 HBfids B¢ tisef tHatlthe content file

cannot be reproduced, and then returns (o step, SB14, The notification tg the user, may,adopt various
ways |nclud|ng a message that the contént Tile canno 68 repro&ucea. In cothras , when'it is

determined at step SRL5 that the, file anirg detectegramthe indexfile has the prafile oyry index

stored in the built-in memory, the system control microcomputer 19 proceeds from step SP15 to step

SP17. At step 18R+ ¢hensystemicotivol niceogarmpuier kS, detarsiines thabthe: iconteatktle selected
by the user can be reproduced, and at step SP18, controls the overall operation to reproduce the
content file. Afférlthéraéntdrt fledias beentreproddesds tigred in the built-in memory

at step SP13. When the system control microcomputer 19
determines that the file entry detected from the index file
has not the profile entry index stored in the built-in memory,
the procedure proceeds from step $SP15 to step SPl6.

At step SPle, the system control microcomputer 19
notifies the user that the content file cannot be reproduced,
and then returns to step SPl4. The notification to the user
may adopt various ways including a message that the content
file cannot be reproduced.

In contrast, when it is determined at step SP15 that the
file entry detected from the index file has the profile entry
index stored in the built-in memory, the system control
microcomputer 19 proceeds from step SP15 to step SP17. At step
SP17, the system control microcomputer 19 determines that the
content file selected by the user can be reproduced, and at
étep 5p18, controls the overall operation to reproduce the
content file. After the content file has been reproduced, the
system control microcomputer 19 returns to step $P14.

The procedure shown in Fig. 8 uses the result of

determination at step SP13 for the determination at step $P15,
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system control microcomputer 19 returns to step SP14. The procedure shown in Fig. 8 uses the result
of determination at step SP13 for the determination at step SP15, 40 that is, the result of
determination whether the process based on the decode information recorded on the AV property
entries on the profile data list of the index file can be executed, allowing high-speed determination of
whether a content file can be reproduced. Alternatively, the determination at step SP13 may be
omitted; it may be determined at step SP15 whether the process based on the decode information of

the AV property entry indicated by the profile entry index set at the file entry corresponding to the
content file cahhttek8eutd® ARG 1HENCH datSHIMAAGT WhetheF b dobteRt fiftéansfshroduced

may be madeér\IN'tQ ethgegpti&al di;k unit 1.shown in E:{%glbgll ttﬁg g\gcode iQf rmati(%n Jqf the content

: ) £ :
files recorded on the optlca(ﬂ disk 2 s rgtaoréannrtﬁ(éos@s m informa |onpé:r?th]6 thé'm exe?ne; and the

entries (file enyries):nf the dndexfile, coresponding o the, critept files:have prefile antwuindex (pointer
information) indicative of the corresponding AV profile entries (decode information) of the system
information entiy (decogexinjarmatien steragendarea) i Accoringlyy e use:ofithenaptiddledisk unit 1
prevents duplicate recording of decode information on the index file, and allows decode information
to be recordedP@ithetit beripeoded. - Thatéforeatively, the determination at step

SP13 may be omitted; it may be determined at step SP15 whether
the process based on the decode information of the AV property
entry indicated by the profile entry index set at the file entry
corresponding to the content file can be executed, and then
a determination whether the content file can be reproduced may
be made.

With the optical disk unit 1 shown in Fig. 1, all the
decode information of the content files recorded on the optical
disk 2 is stored in the system information entry of the index
file; and the entries (file entries) of the index file
corresponding to the content files have profile entry index
{(pointer information) indicative of the corresponding AV
profile entries (decode information) of the system information
entyy {(decode~information storage area). Accordingly, the
use of the optical disk unit 1 prevents duplicate recording
of decode information on the index file, and allows decode
information to be recorded without being coded. Therefore,
detailed decode information of the content files can be

recorded without a significant increase in the size of the index

file.
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detailed decode information of the content files can be recorded without a significant increase in the
size of the index file. 41 With the optical disk unit 1 shown in Fig. 1, if an AV profile entry (decode
information) corresponding to a content file to be registered is not recorded on the system information
entry (decode-information storage area) at the time of updating the index file, an AV profile entry
(decode information) corresponding to the content file is added. Therefore, the optical disk unit 1 is
suitable also for recording a content file that does not correspond to the AV profile entries (decode
information) in the system information entry (decode-information storage area) on the optical disk 2.
With the optical disk ullit®'sk&®nIRFiGaE, ai-the timkt of répritiucing Bicontént fife fonkthe optical

disk 2, it is deterr’rgnejd Wh%ther tge cocptent Ple can be reproduced on the bgsis of the AV profile entry
(decode infornfationy of & SV&tem TS ativh SR (d8tode TGRSO Sorayé &da) fidicated by

the profile entry jadex {painterinfarmation). of an entry, filg eamy),ofdhe index s soresponding to the

content file. Accordingly, the optical disk unit 1 allows determination of reproducibility based on the
AV profile entrgnfdecqde sfasnatign)itseli carespongingledhe eorient file, Jeaging taagcurate

determination whether the content file can be reproduced.

the index file, an AV profile entry (decode information)
corresponding to the content file is added. Therefore, the
optical disk unit 1 is suitable also for recording a content
file that does not correspond to the AV profile entries {decode
information) in the system information entry
{decode-information storage area} on the optical disk 2.

With the optical disk unit 1 shown in Fig. 1, at the time
of reproducing a content file from the optical disk 2, it is
determined whether the content file can be reproduced on the
basis of the AV profile entry (decode information) of a system
information entry (decode~information storage area) indicated
by the profile entry index (pointer information} of an entry
{file entry) of the index file corresponrding to the content
file, Accordingly, the optical disk unit 1 allows
determination of reproducibility based on the AV profile entry
{decode information) itself corresponding to the content file,
leading to accurate determination whether the content file can
be reproduced.

According to the procedure shown in Fig. 8, the
determination of reproducibility is made for a content file

selected by a user, wherein when it is determined to be
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According to the procedure shown in Fig. 8, the determination of reproducibility is made for a content
file selected by a user, wherein when it is determined to be 42 reproduced, the content file is
reproduced. It is also possible that only reproducible content files are displayed in list form in
advance, from which the user selects a content file, and that unreproducible content files cannot be
recognized by the user. In the foregoing embodiment, the index file includes a text file FTX, a
thumbnail picture file FTH, and a property file FP, and the attribute information of the content files are
grouped and disposed in the respective files. However, the invention is not limited to that; it can also
be applied to BRFHEERTHE corfipesedditemd filé 1 Afthcugh ke Ferdgenth embbdifentissh application

to the optical disk unit 1, the invention is not limited to that; it can bg broadlg JL|Qslield to rgcoding of

content files oR°§&rEUS rélGrHing Me i RIRRME 8 Hard Wsie8Fa Mefiory tard B 184§ %only

recording medjg. In the forggaing.embadiment. (he gncoder.and Jhe degqder, are infeqrated to one.

However, the invention is not limited to that; it may be broadly applied to a structure in which the
encoder and the decodesareachieved by saftware proeess; card arstraeturednvdtichreompressed

video data and audio data are input and recorded from an external unit, and the encoder
recognized by the user.

In the foregoing embodiment, the index file includes a
text file FTX, a thumbnail picture file FTH, and a property
file FP, and the attribute information of the content files
are grouped and disposed in the respective files. However,
the invention is not limited to that; it can also be applied
to an index file composed of one file.

Although the foregoing embodiment is an application to
the optical disk unit 1, the invention is not limited to that;
it can be broadly applied to recoding of content files on
various recording media such as a hard disk or a memory card,
or read-only recording media.

In the foregoing embodiment, the encoder and the decocder
are integrated to one. However, the invention is not limited
to that; it may be broadly applied to a structure in which the
encoder and the decoder are achieved by a software process,
and a structure in which compressed video data and audio data
are input and recorded from an external unit, and the encoder

and the decoder are disposed in the external unit.

Industrial Applicability
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and the decoder are disposed in the external unit. Industrial Applicability 43 The invention allows
decode information of content files to be recorded in detail without a significant increase in the size of
the index file, thereby allowing accurate determination of the reproducibility of the content files. For
example, the invention can be applied to an optical disk unit. 44 CLAIMS 1. A recording apparatus for
recording a content file including at least encoded video data or encoded audio data and an index file
for managing the content file and including a set of attribute information of the content file on a
recording medium, the recording apparatus comprising: a content-file recording section for recording
the content file on thé FecHPHiIRG Medivrhl aKd df fRdéxifild apaatingsEcti6RTGR PR the index file
so as to registgr %desired con ent fi egvh.ef thedg:onttent file is rfecord%d,on Eheeageecgrndig emedium by
the content-file Oreceofdelr?é’ Settion: witergin the ndex fife indlides Céla‘f?“redlerﬁca:rm|ned number of entries

corresponding.tp,the eqntent file recprded an the recording, medium 2pd assiongd-the;attyibute
information of the corresponding content file and a decode-information storage area for storing
decode informatiamef the comtentdie,ity of the content files. For example, the

invention can be applied to an optical disk unit.
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the predetermined number of entries have pointer information indicative of decode information of the
corresponding content file from among the decode information stored in the decode-information
storage area; and the index-file updating section adds an entry to the index file when updating the
index file so as to register the content file, the entry being corresponding to the content file and
having pointer information indicative of the decode 45 information of the content file stored in the
decode-information storage area. 2. The recording apparatus according to Claim 1, wherein when
updating the index file so as to register the desired content file, the index-file updating section adds
the decode information of the content file to the'détb¥é-information storage area when the decode

information of the conient Liyler isc Qot EsLt!(greg in ér}e tdgscoggéin!f%réna}:tl?innstoégagenacregt%Hlee recording
apparatus according to'Claim 2-Wherdin Wien decdde Information is $téred in {he

decode-information siorage area.dbe degadenforpation being, different inybit fate,opframe rate from

the decode information of the desired content file and having a bit rate or a frame rate that is obtained
by rounding up adpeadetedained tigit of thenhiy iate enthe fame rateiafdhendecade waformation of the

content file, the index-file updating section determines that decode information of the content file is
storedinthe a set of attribute information of the content file on a

recording medium, the recording apparatus comprising:

a content-file recording section for recording the
content file on the recording medium; and

an index~file updating section for updating the index
file so as to register a desired content file when the content
file is recorded on the recording medium by the content-file
recording section; wherein

the index file includes a predetermined number cf entries
corresponding to the content file recorded on the recording
mediuvm and assigned the attribute information of the
corresponding content file and a decode-information storage
area for storing decode information of the content file;

the predetermined number of entries have pointer
information 1ndicative of <decode information of the
corresponding content file from among the decode information
stored in the decode-informaticon storage area; and

the index-file updating section adds an entry to the
index file when updating the index file s0 as to register the
content file, the entry being correspoending to the content file

and having pointer information indicative of the decode
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decode-information storage area. 4. A method for recording a content file including at least encoded
video data or encoded audio data and an index file for managing the content file and including a set of
attribute information of the content file on a recording medium, 46 the method comprising: a
content-file recording step of recording the content file on the recording medium; and an index-file
updating step of updating the index file so as to register a desired content file when the content file is
recorded on the recording medium at the content-file recording step; wherein the index file includes a
predetermined number of entries corresponding to the content file recorded on the recording medium
and assigned e aEfBGEPMforRition BRthe feidhding ebRtentTi®ERE a déBodeiRformation
storage area g)rcsgggr_lqrgggogeti%ormagigg oféhgrcga(]tent file; the predetermined number of entries
have pointer information indicative of decode Information of the corresponding content file from
among the decode information stored in the decode-information storage area; and at the index-file
updating step, an entry is added to the index file when updating the index file so as to register the
content file, the entry beingserresponiling topthercantenicfilerarich havinglpaintey wfernedtion indicative
of the decode
when updating the index file so as to register the desired

content file, the index-file updating section adds the decode

information of the content file to the decode-information

storage area when the decode information of the content file

is not stored in the decode-~information storage area.

3. The recording apparatus according £o Claim2, wherein

when decode information is stored in the
decode-information storage area, the decode information being
different in bit rate or frame rate from the decode information
of the desired content file and having a bit rate or a frame
rate that is obtained by rounding up a predetermined digit of
the bit rate or the frame rate of.the decode information of
the content file, the index-file updating secticn determines
that decode information of the content file is stored in the

decode~information storage area.

4. A method for reccrding a content file including at
least encoded video data or encoded audio data and an index
file for hanaging the content file and including a set of

attribute information of the content file on a recording medium,
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information of the content file stored in the decode-information storage area. 5. A program for a
computer to execute a method for recording a content file including at least encoded video data 47 or
encoded audio data and an index file for managing the content file and including a set of attribute
information of the content file on a recording medium, the method comprising: a content-file recording
step of recording the content file on the recording medium; and an index-file updating step of updating
the index file so as to register a desired content file when the content file is recorded on the recording
medium at the content-file recording step; wherein the index file includes a predetermined number of
entries correspbadingiectheceomtens filkarecorded on the recording medium and assigned the attribute
information of the corresponding content file and a decode-information stor%%f?earea for storing

decode information ofth&CUrftBAE ik} thé prédetenfinds Ruffb&r6renitieg PBiHtEF information

indicative of decode m{ﬁortrg%tl% of the corresponding cantent file from among the decode information

stored in the de%oge-{fnformatlon storagegarea; and at the index-file updating step, an entry is added to
the index file when updatingtbg-index filg, a9 @519 registes theeantentfite, dhe.eniry being

corresponding to the content

s0 as to register a desired content file when the content file
is recorded on the recording medium at the content-file
recording step; wherein

the index file in¢ludes a predetermined number of entries
corresponding to the content file recorded on the recording
medium and assigned the attribute information of the
corresponding content file and a decode-information storage
area for storing decode information of the content file;

the predetermined number of entries have pointer
information indicative of decode information of the
correspending content file from among the decode information
stored in the decode-information storage area; and

at the index-file updating step, an entry is added to
the index file when updating the index file so as to register
the content file, the entry being corresponding te the content
file and having pointer information indicative of the decode
information of the content file stored in the

decode-information storage area.

5. A program for a computer to execute a method for

recording a content file including at least encoded video data
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file and having pointer information indicative of the decode information of the content file stored in the
decode-information storage area. 48 6. A computer-readable recording medium on which a program
is recorded, the program being for a computer to execute a method for recording a content file
including at least encoded video data or encoded audio data and an index file for managing the
content file and including a set of attribute information of the content file on a recording medium, the
method comprising: a content-file recording step of recording the content file on the recording
medium; and an index-file updating step of updating the index file so as to register a desired content
file when the comtenicfilde it aedirded on dhel recardifexniedian @t theneoritentfile seeaarcing step;

wherein the index file includes a predetermined number of entries corresponding to the content file
recorded on th&réBctamhdmeidirahd dssigrittthetattfodelintemiatencdf the eerespdnding

content file anc%a decode-informatéln storage area for storing decode information of the content file;

the predetermindd huPhb8r SFERTHES Halks Boiter SrM&ion thdidiive Bt 88éode information of the
corresponding content file from.ameng the decode,infarmation stored in the decodesinformation

storage area; and
file on the recording medium; and

an index-file updating step of updating the index file
30 as to register a desired content file when the content file
is recorded on the recording medium at the content-file
recording step; wherein

the index file includes a predetermined number of entries
corresponding to the content file recorded on the recording
medium and assigned the attribute information of the
corresponding content file and a decode-information storage
area for storing decode information of the content file;

the predetermined number of entries have pointer
information indicative of decode information of the
corresponding content file from among the decode information
stored in the decode-information storage area; and

at the index-file updating step, an entry is added to
the index file when updating the index file so as to register
the content file, the entry being corresponding to the content
file and having pointer information indicative of the decode
information of the content file stored in the

decode~information storage area.
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at the index-file updating step, an entry is added to the index file when updating the index file so as to
register the content file, the entry being corresponding to the content 49 file and having pointer
information indicative of the decode information of the content file stored in the decode-information
storage area. 7. A reproducing apparatus for reproducing a desired content file from a recording
medium on which a content file including at least encoded video data or encoded audio data and an
index file for managing the content file and including a set of attribute information of the content file
are recorded, wherein the index file includes a predetermined number of entries corresponding to the
content file recorded on-thefrecordimg emedismizdrice assigredi theyattrisiiterinfonmaticr iof the
corresponding content file and a decode-information storage area for storing all the decode
information of B E0RRAEHTES CakdtHe SRSUBIIBHABPRRBET MPIEE Have ot HifBrmation

indicative of decode.inf rrmation of the corresl[:l)ondin content Qle from amfng the decgdg information
. & metno or{eCO{dln%acm_te tfTile 1nc udegat.e sten%o & . .
stored in the decode-Infofmation storage aréa; and wheréin the repraducing apparatis comprises: a

content-file reproguging sgagipn fardeprogising . fesired santentdilesfom te recprding medium to

acquire video
the content file and including a set of attribute information

of the content file on a recording medium, the method
comprising:

a content-file recording step of recording the content
file on the recgording medium; and

an index-file updating step of updating the index file
s0 as to register a desired content file when the content file
is recorded on the recording medium at the content-file
recording step; wherein

the index file includes a predetermined number of entries
corresponding to the content file recorded on the recording
medium and assigned the attribute information of the
corresponding content file and a decode-information storage
area for storing decocde information of the content file;

the predetermined number of entries have pointer
information indicative of decode information of the
corresponding content file from among the decode information
stored in the decode-information storage area; and

at the index-file updating step, an entry is added to
the index file when updating the index file so as to register

the content file, the entry being corresponding to the content
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data or audio data contained in the content file; and an index-file reproducing section for reproducing
the 50 index file from the recording medium; wherein the content-file reproducing section determines
whether the content file can be reproduced with reference to the decode information on the basis of
the pointer information. 8. The reproducing apparatus according to Claim 7, wherein the content-file
reproducing section determines whether the content file can be reproduced for each decode
information stored in the decode-information storage area of the index file reproduced by the index-file
reproducing section, and stores the result of determination in a predetermined storage area in
association withithe eodebpundingepdinter infofrmation and ke seprogucing eeddsired eontent file
from the recording medium, the content-file reproducing section determines whether the content file
can be reprodd@ed oitthe “BasisOf the determirfitiotresult Stdred instheisiddeténinelM&torage area
in association \évithotgg J%OA tgg%@fg}rym&tigg q_ﬂfatk!ee gntrg of the index file corresponding to the content
file. 9. A method for reproducing a desired content fils from a recording medium on which a content
file including at least encoded video data or encoded audio data and an index file for managing the
content file and including a set of attribute information of the content file are recorded, wherein the
index file includes a predeterminetbtiumbes ofgii@sus for reproducing a desired

content file from a recording medium on which a content file
including at least encoded video data or encoded audio data
and an index file for managing the content file and including
a set of attribute information of the content file are recorded,
wherein

the index file includes a predetermined number of entries
corresponding to the content file recorded on the recording
medium and assigned the attribute information of the
corresponding content file and a decode-information storage
area for storing all the decode information of the content file;
and

the predetermined number of entries have pointer
information indicative of decode information of the
corresponding content file from among the decode information
stored in the decode-information storage area; and wherein the
reproducing apparatus comprises:

a content-file reproducing section for reproducing a
desired content file from the recording medium to acquire video
data or audic data contained in the content file; and

an index-file reproducing section for reproducing the
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51 corresponding to the content file recorded on the recording medium and assigned the attribute
information of the corresponding content file and a decode-information storage area for storing all
decode information of the content file; and the predetermined number of entries have pointer
information indicative of decode information of the corresponding content file from among the decode
information stored in the decode-information storage area, and wherein the method comprises: a
content-file reproducing step of reproducing a desired content file from the recording medium to
acquire video data or audio data contained in the content file; and an index-file reproducing step of
reproducing theriddex ffilesfrdmahe theording medignmentherein at the content-file reproducing step, it
is determined whether the content file can be reproduced with reference to the decode information on
the basis of the pointef2f¥&rRatiBR. A Y prograht foF RIMHUR tBeietie’s Frathbassr
reproducing a desired caontent file from a recording. medium on which a content file including at least
enpcoded vi%eo‘gggécaﬁgrr gcnq‘c%cfeocpgﬁ&g gé‘%eaﬁé %nbi% e%?fﬁg%rc r%%n"élg%ng ]fﬁeg ot fife and

including a set.@fat{ribyte information Qfithe.cantemt <32 o the pointer information.

8. The reproducing apparatus according to Claim 7,
wherein the content-file reproducing section determines
whether the content file can be reproduced for each decode
information stored in the decode~information storage area of
the index file reproduced by the index-file reproducing section,
and stores the result of determination in a predetermined
storage area in associaticon with the corresponding pointer
information; and when reproducing a desired content file from
the recording medium, the content-file reproducing section
determines whether the content file can be reproduced on the
basis of the determination result stored in the predetermined
storage area in association with the pointer information of

the entry of the index file corresponding to the content file.

9. A method for reproducing a desired content file from
a recording medium on which a content file including at least
encoded video data or encoded audio data and an index file for
managing the content file and including a set of attribute
information of the content file are recorded, wherein

the index file includes a predetermined number of entries
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file are recorded, wherein the index file includes a predetermined number of entries corresponding to
the content file recorded on the recording medium and assigned the attribute information of the
corresponding content file and a decode-information storage area for storing all decode information of
the content file; and the predetermined number of entries have pointer information indicative of
decode information of the corresponding content file from among the decode information stored in the
decode-information storage area, and wherein the method comprises: a content-file reproducing step
of reproducing a desired content file from the recording medium to acquire video data or audio data
contained in thecgordenbfikk] amdtan ridexsfiletreproduding step of eepraducing thendex:dile from the
recording medium; wherein at the content-file reproducing step, it is determined whether the content
file can be repfotfitdd withdreféfehc Rthetdiécode frifbFiaton bRRAEHSISBT tisd poliiter

information. 116 60;: com Ourggri-rrleaolcaobrll% re or%;ii me%ium n which a Pr%%ram IS re%orded, the program
being for a computer 1b execlte ‘a method for feptoduding & Hairsd CoRtent g oA s Fécording 53

medium on whigh.g qgm_teg{ﬂ&eﬂg&l%{iﬂ@g@éé%@%t enceded Yideq or the content file;

and

the predetermined number of entries have pointer
information indicative of decode information of the
corresponding content file from among the decode information
stored in the deccde~information storage area, and wherein the
method comprises:

a content-file reproducing step of reproducing a desired
content file from the recording medium to acquire video data
or audio data contained in the content file; and

an index-file reproducing step of reproducing the index
file from the recording medium;

wherein at the content~file reproducing step, it is
determined whether the content file can be reproduced with
reference to the decode information on the basis of the pointer

information.

10. A program for a computer to execute a method for
reproducing a desired content file from a recording medium on
which a content file including at least encoded video data or
encoded audio data and an index file for managing the content

file and including a set of attribute information of the content
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data or encoded audio data and an index file for managing the content file and including a set of
attribute information of the content file are recorded, wherein the index file includes a predetermined
number of entries corresponding to the content file recorded on the recording medium and assigned
the attribute information of the corresponding content file and a decode-information storage area for
storing all decode information of the content file; and the predetermined number of entries have
pointer information indicative of decode information of the corresponding content file from among the
decode information stored in the decode-information storage area, and wherein the method
comprises: a cointentfile reprodueing stee of teproducing a desired content file from the recording
medium to acquire video data or audio data contained in the content file; and an index-file reproducing
step of reproducing theiRd&€ Sitelftdih e teCErIAG RfsHtMITHeRSiR &% Onfertité Feproducing
step, it is determined whether the content file can bg. reproduced with reference to tt&e decode

# h} dé cordil

information onthe Dadis of theé p%?ntgr Snfothation. 2.%?85&‘3 mé) Fhet G’ 67 Witich & content file

including at least epgodedvideg data, onencpded audio data and A indeXi on  of  the

corresponding content file and a decode-information storage
area for storing all decode information of the content file;
and

the predetermined number of entries have pointer
information indicative of decode information of the
corresponding content file from among the decode information
stored in the decode-information storage area, and wherein the
method comprises:

a content~file reproducing step of reproducing a desired
content file from the recording medium to acguire video data
or audio data contained in the content file; and

an index-file reproducing step of reproducing the index
file from the recording medium;

wherein at the content-file reproducing step, it is
determined whether the content file can be reproduced with
reference to the decode information on the basis of the pointer

information.

11. A computer-readable recording medium on which a
program 1s recorded, the programbeing for a computer to execute

a method for reproducing a desired content file froma recording
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file for managing the content file and including a set of attribute information of the content file are
recorded, wherein the index file includes a predetermined number of entries corresponding to the
content file and assigned the attribute information of the corresponding content file and a
decode-information storage area for storing all the decode information of the content file; and the
predetermined number of entries have pointer information indicative of decode information of the
corresponding content file from among the decode information stored in the decode-information
storage area. 55 ABSTRACT An optical disk stores a content file and an index file for managing the
content file. ApegpentydilerERdh the dmdes filé ineludes! adile grify teaesponting dovtheecontent file
and a decode-information storage area (system information entry) in which decode information of the

content file (AV2profilE SMFPF_SBIEH. oTHE fife @RthyARad pofitef HihforrR&tiBATAFHME emMfy index)
indicative of desog INTEIIN.S" A CATeRRArdng SontenL [l st i e desog;infprmation
the content file are recorded, wherein

the index file includes a predetermined number of entries
corresponding to the content file recorded on the recording
medium and assigned the attribute information of the
corresponding content file and a decode-information storage
area for stering all decode information of the content file;
and

the predetermined number of entries have pointex
information indicative of decode information of the
corresponding content file from among the decode information
stored in the decode~information storage area, and wherein the
method comprises:

a content~file reproducing step of reproducing a desired
content file from the recording medium to acquire video data
or audio data contained in the content file; and

an index~file reproducing step of reproducing the index
file from the recording medium;

wherein at the content-file reproducing step, it is
determined whether the content file can be reproduced with
reference to the decode information on the basis of the peinter

information.
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12. A recording medium on which a content £ile including
at least encoded video data or encoded audio data and an index
file for managing the content file and including a set of
attribute information of the content file are recorded, wherein

the index file includes a predetermined number of entries
corresponding to the content file and assigned the attribute
information of the corresponding content £file and a
decode-information storage area for storing all the decode
information of the content file; and ‘

the predetermined number of entries have pointer
information indicative of decode information of the

corresponding content file from among the decode information

stored in the decode-information storage area.
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ABSTRACT

An optical disk stores a content file and an index file
for managing the content file. A property file FP in the index
file includes a file entry corresponding to the content file
and a decode-information storage area {system informaticn
entry) in which decode information of the content file {AV
profile entry) is stored. The file entry has pocinter
information (profile entry index) indicative of decocde
information of a corresponding content file stored in the

decode-information storage area.
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