DESCRI PTI ON RECORDI NG APPARATUS, METHOD FOR RECORDI NG REPRODUCI NG
APPARATUS, METHOD FOR REPRODUCTI ON, PROGRAM AND RECORDI NG MEDI UM
Technical Field The present invention relates to a recording apparatus, a
nmet hod for recording, a reproduci ng apparatus, a nethod for reproduction,
a program and a recording nediumfor recording a content file and an
index file for managing the content file on a recording nmediumor for
reproduci ng the content file from the recording nmedium Specifically, the
invention relates to a recording apparatus and so on in which the index
“file has a decode-infornmation st PAL&H for collectively storing i
informati on 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 filed"havBI N8I RCRIRALISE o RLEPRNFOR dH R ATECor REBRY RN ng decode

i nformation _j ode-information storage area so _that detajled decode
| or mat | of BARARLS R R Rk o8t ERAPHET Fbo ot Katt hot oG | cant
increase in the size of the index f##@EU%hereby al l owi ng accurate

determ nati on whether the content f an 1 --------- - --- ---- be
r epr oduced.

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 content files recorded on a
recording‘medium, and in which the entries of the index file
corresppnding to the content files and assigned attribute
informatign of the corresponding content files have pointer
information indicative of corresponding decode information in
the decode-information storage area so that detailed decode
information 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




Background Art Methods for easily finding a desired file froma | arge
nunber of files recorded on a nass-storage recording nmedium by using an
index file are proposed in Patent Docunents 1, 2, 3, and so on. |ndex
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 thunbnail 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
i ncl udes aPFeXBPFPECedor a neta-data file) FTX, a thunbnail picture file
FTH, and a property file FP. The attribute information of the content
file is divided into the text file FTX, the thunbnail picture file FTH,
and the prgge%t¥ file FP. However, sone types of content file have no
attribute SPAFEFABET oW i sposed in the text file FTX and the thunbnai

picture file FTQ%iﬁgﬁ%?gt t he .sogﬁtines have .no entﬂ%. Fig. .9 shows a
case in which each AT $39%6 hadndirei p AseirrAr Haditom folafHe text
file FTX, the thur Q%ﬁlspigtgrg ile_ FTH,  apd theﬁ%ropgttg file FP. Here
the index PITRSEoposed of SEbTShett ¢ FRFETSROTME FEMSASLPIpPedti® file,
and a textb{;'&s?i O%naix%eetxa-fg?gaagé lpeopolsgdp{ir{ Ia%%'n%%é’cd’rgn%rsr ?(,j 5,0 as an
AV- 1 ndex frte.

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 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




The text file FTX manages text information (nmeta-data for a neta-data
file) The thunbnail picture file FTH manages thunbnail picture data. The
property file FP manages attribute information (basic attribute
information) except attribute information on the text file FTX or the

t hunbnail picture file FTH, and al so manages information on the
connection anong 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_ thunbnail picture file FTH have no header at their heads.
However, tF@ufBRei¥ iPiEtPFX Hiert hadt hhestal1lei(orue endtid-elaETHikonet i nes
have a header indicative of their attribute at their heads, as with the
property fiFePERCiPpiatdu igLeREcAehRlers ant A¥-EpReenfi¥el es have conti nuous
entries including their attrlbute information (a property entry #1, a
property entry > text filenfivhbrisanagssctere %ﬂﬁQQWaﬁﬁona(mﬁﬁﬁtﬁﬁﬁq pi cture
entry  #2, ---- a text entry #1, a text entry ---- The entries of

the text fiPE q:”f*‘?(t%tr@te?sgf'bﬁéd &eath‘i‘f?*d?aéétli’ﬁ"tﬁe éhé?gé[t}’e‘ﬁa%%?ﬁ%gs of

di sc t|tIe§Por th titles of._ the content files. The entries of the

t hurbnai | fPt‘étttrr% &Pd3assi ghed RIARSEHA | Ehtet fife BRR2PSdi cati ve
of disc %&Fg%or th ent ?% t he cont t files. The entries of the
text file E S He Oﬁ a8k ‘BREtardttE tPeleﬂrﬁéﬁﬁo?hc?%ﬁﬁ?

falc)ég?d: ﬁgg%ptfl gtta?nﬁ_a% c?{t r‘%{)ﬁ"& s:eXtOJI:ll acE‘hTXercg[rr ¥h!astl(1)t?r$bnallmr €

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, ----- ).

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
ﬁile FTH are assigned thumbnail picture data indicative of disc
titles or the content of the content files.

The entries of the text file FTX and the thumbnail picture




information assigned to the entry. Since the type of attribute information
depends on the type of content file, no entry is sonetines provided, as
descri bed 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 thunbnail picture file FTH. The property file FP

al ways has entries corresponding to the content files even if the type of
the content files varies. The entries of the property file FP have
managenent f1HafdineR thAncletadilsf A he vy Hasilek si ndincab ey of el o ows i n

Fig. 9) that specifies the corresponding entries of the text  file FTX and

the thunbn8fIe3FPRMY 5 PRE FFHIAE A8 to thargomati Yne F RS ve of the
relation with other entrjes.. The entries of the property file FP each
i ncl udi ng éﬂ%?ﬂ?aa"rwfya%%grﬁdo?% Chea thdnagehRTh tngtégﬁeﬁ 1 DRt Sspeci fi es

the slots .following the previous slots. The entries of the property file
FP al so hatBEPHIRNITH PEReRRRIOSpBE FTRS O COPFERPORITIG CoRRER "5 1e. The

index file_has the above struct%ie. Therefore, for exanple, the titles of

the conten?o???%ﬂ?%wﬁﬁﬁyagadbna%. Sy 2*2RE8r um 2 can be di spl ayed in
bhof o™ BY, T CBRATIGLUDL N5 AL L BERL 430 9 LBy e e FTX
recorded Ofn&{g%tive 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 wvaries.
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 file FP each including a plurality
of slots have management information 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




recordi ng nmedium 2 can be displayed in list formby reproducing the data
row recorded on the thunbnail 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 thunbnail picture file FTH, and the
property file FP. The entries of the property file FP al so have
information that defines the hierarchical structure of the content files
and the virtual folders. Fig. 10 shows an exanple of the correspondence
between the property file and the content files and virtual folders. In
this exanple¥ ESRFIFPn fidledesxtni L he tHFX -dalleref vesi c £oF €xa28Ré6t i e of "Date
A" and a virtual folder with the date of picture shooting of "Date B" are
present onPHEPBAHE PaGEYIes go0fohbentcomteatoff MgPEEEPSrded) ©npridient on a
| evel lower than, the virtual folder of "Date A"; and content fjles of
" MPEG2PS- 2% SCEht I n{/BEER PR 230an PR irsdd@redotn 1P BVFOrM RNERPFPERCIME vi rt ual
fol der of " tg B". In correspondence with such a hierarchical structure,
the proper E§°f PRE2 i T JFEQTHeR o Uit ripupbralls Bl gty #4%- a file
entry #6, a foldﬁa entr 1%#]3 and .a folder entry ﬁQ, as _.shown in Fig. 10.
The nunber of ea eéﬁ??% % 82 MMHEF 18P 14 Py stOstEE THEFRUIS In the
exanple il lLustrated,, the nunber _ of each n%r IS set at %he spal | est
nunber of t Ié£‘§ otgllo %gtt?'l S Oﬁvﬁgiu&‘gn %%‘iiee’ﬁc}.y Jf’ﬁ% e %Jﬁ][eri es #1,
#6, and #QF%P%% Egl?mkgnoaqleg}.cgdrlee%ile 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 wvirtual 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 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 structurre,

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




of "MPE&PS-1", "MPERPS-2", and "MPERPS- 3", respectively, 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 sonetines
witten various content files when | oaded in various devices. In this
case, it is sonmetines difficult for a device with | ow decoding performance
to decode any of the various-fornmat content files recorded on the
recording nmedia. In that case, when such hard-to-decode content files are
displayed in the list of thunbnail pictures, the ease-of-use is decreased.
The above- de¥cFPHEY BAF 1 VSSEERERt 2 di scl oses a method of recording
decode informati the content files stored in a recording nediumin
advance on the cﬁg? Gneftgteent t1 &0/ BRdthiemp e thel eondirnt héhes

det er m ni ng gﬁﬁ%@géj]ﬁ%ﬁ cqntené file can be decoded on the basis of the

record. Pat MEFSOPAT STl UKk “YPREERIW Trorrec®e6EdVAYYt he decode
|nforrrat|or‘11h g%%dlform Paten% Docu nt 1. JP-A-2004-227630 Patent

Docurment | 22 PIS A0 GR1985 T s BACGD AN rf&%&a%e the. Woiyeg. 1958455

Di scl osure (}f “bh Izg\ventd 1&1) Pro 1ems t hat g I nvention is to Solve 6

There is various decod®q nf8Ffati bn® e%(%ﬁﬁvéa Yof information on the

d di f d d th d th file f
nggct n?hg I\e/i/el c?(ﬁ}cﬁgfg? e aﬁ(l} optlca? %lSCS grgr gorlnetlm ge °

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. 1In 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 basis of the record. Patent Document
2 also discloses a method for recording the decode information
in coded form.

Patent Document 1: JP-A-2004-227630

Patent Document 2: JP-A-2004-227633

Patent Pocument 3: JP-A-2005-115815

Disclosure of the Invention

Problems that the Invention is to Solve




t he screen size. Exanples of information on the decoding of audio data

i nclude the type of codec, the profile type of codec, the level, the bit
rate, and the sanpling frequency. When such information is necessary for
decoding, if 4 bytes are assigned to one piece of information, at |east 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 nakes the decode

i nformation ext rEMHYy tduFrrbesausiEcode conisinmation- ofExamelgsovet
information is expressed in |imted codes (e.g., 4 bytes). Mreover, when
a new t ypelBfoEBYeton proFhe dleqspingref @idge dafe lingéufs thadédpeief i s
difficult for sone assigned codes to assign_appropriate codes thereto.

Furt her mor EC9&F ndde P{fog%l‘? rpBesthrades. rdtodarets tihe icasiakg: A°h new
assigned c¢code with a device manufactured before the new code is assigned,
t he devi cetafl?c%?eetrbfsl‘r?ﬁe tHaPiRe ebmnffrietiencandte #ecofEny Rfuced
despite its reproduci ng capability. Accordingly, it.is an object of the
present in@gﬂfggﬁgafﬁl HFSW%H%F%?¥85‘FE%ﬁ%dWHbgﬁPfﬂﬁ%GdBeﬁﬂ? et on of
cont ent f%ﬁeslto SO e LEnt W t hou maj or _increase in the size of 7

t he i ndex |?e,evﬁ%rg%? éé nfeteng atEBEEBY nt HRAYFTY ‘whet her t he

content files C%el%esﬁg r?zcliyga‘:errgaitil\é%ag‘ss IlgéessgglJ}/}} rt ggcggigr?é,enff 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 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 is 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 is impossible to recognize the meaning of a new assigned
code with a device manufactured before the new code is assigned,
the device will determine that the content file cannot be
reproduced despite its reproducing capability.

Accordingly, it is an object of the present invention
to allow detailed recording of decode information of content

files to some extent without a major increase in the size of




A concept of the invention is a recording apparatus for recording a
content file including at | east encoded video data or encoded audi o data
and an index file for managing the content file and including a set of
attribute information of the content file on a recording nedium the
recordi ng apparatus conprising: a content-file recording section for
recording the content file on the recording nedium 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 recordi ng medi um by
t he cont enthfi Radereddlei ngheeehy apermitidrision adratiehgedetprpingicianes a
predeterm ned nunber of entries corresponding to the content file recorded
on the recBPEFRET HRIiGAAtERd Asseynean tife rePrPABae®- i nformation of the
correspondi ng content file and a decode-information storage area for
storing decode information of the content file; the predeterm ned nunber of
entries have@gointer information indicative of decode information of the

cor r espondlfigleohitemefing FPBnFEMRITS he decode information stored in the
decode-i nformation storage area; and the index-file updating section adds
an entry to the® SOPRABX 47 FEOBRITAIAR | het FRECFATRK SFFPEALEs o o
[t o Seten Ly HIE LTSI 09 FoLICRONdLOg Lo e content
of the Conégrégqcfoidle a%tdg%etgaganaﬁggn 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 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 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

the index-file updating section adds an entry to the




decode-informati on storage area. A concept of the invention is a

repr oduci ng apparatus for reproducing a desired content file froma
recordi ng medium on which a content file including at | east encoded video
data or encoded audio data and an index file for managi ng the content

file and including a set of attribute information of the content file are
recorded, wherein the index file includes a predeterm ned nunber of entries
corresponding to the content file recorded on the recording nedium and
“assigned the attribute information of the corresponding content file and a
decode- i nf 3PR8E| Bhls beagardaliew tbe ndny fglal 3o phetdemadstient Oremati on of
the content file; and the predeterm ned nunber of entries have pointer
infornatioﬁopﬁﬁpﬁéﬁL&a?ﬁeﬁ%%ﬁﬁéeiﬁ$§P#ﬁ?ﬁBﬁné¥m§ﬁéthﬁﬁ?@%ﬁﬁhﬁ%ﬁ@ cont ent
file fromamng the decode information stored in the decode-information
storage ar &8¢ TRHerRI M teRe iniFeddenng neiFaitaras ofonprs seéscode
content-file_reproducing sectjon for reproducing a desired content file
fromthe réBSPﬁ’??@l%di #h t 0tBequi T A Feo Tddta oftHFd o dBta E¥htained in
the cont ent, file;.and 9 an index-file reproducing section for reproducing
the index9FFPReTHORTIE 18 SFAFAYS ffidrm wherein the content-file

reproduci ng sectjon determ.nes whether the content file can be reproduced
with reference t concept of the invention 1is 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 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 £rom the recording medium to acquire video

data or audio data contained in the content file; and




t he decode information on the basis of the pointer information. According
to the invention, at least a content file and an index file are recorded
on a recording nmedium The index file manages the content file and
includes a set of attribute information of the content file. The
content-file recording section records the content file on the recording
medi um When a content file is recorded on a recording nmedium by the
content-file recording section, the index file recorded on the recording
medi umis updated by the index-file updating section. Since the index file
i s updated, the ¥hdederiifélst serErdudinchecreton diawg nrEdiogcand e cont ent
file are agreed wwth each other. The index file includes entries

cor r esponditRgekoftHe EXFhitdst TeFPEdERE GrdEd™én t he recording medi um and a
decode-informati on storage area in which all the decode inforpmation of the
content file is "GP HhECBREPT bl sePEaIt Gt ekl At £RFBERESNT or mat i on
of the correspondin content_file, and have pointer information indicative
of decode Wﬁﬁ?%??ﬁﬁq AOBFerhef gy FaR PN dioRs °E8REEnY1 ¥l 1T TR 8RT anthg t he
decode i nf ion stored in the decode-informati on stqorage area. 10 \Wen
a desired gb%?%ﬁ?gffl 9rat& L8Pt aFﬁ%‘V%%QﬁBPﬁﬁteﬂéaggﬁTa?+&Pindex file
i s updated so tQ@t the content file is registered. At tha%,iine, an entry
correspondi ng t & THE BNt AT T LS UHdBY 1 THhE FRESEY ifites

: entry is
gi ven

an index file are recorded 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
section 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 recorded
on the recording medium is updated by the index-file updating
section. Since the index file is 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 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.

10




poi nter information indicative of the decode information of the
correspondi ng content file. Thus, all the decode information of the content
files recorded on the recording nmediumis 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

i ndi cative of the corresponding decode information in the
decode-information storage area. This prevents duplicate recording of the
sanme decode information on the index file, and all ows decode information
to be recorded wWhepatdeminry codeent Théedforecoddedionethe decod@innf or mati on
of the content file can be recorded without a significant increase in the
si ze of th&epadBx §he éndeyrfkbadpl epdaginsh sapdeat ddet AenterfeXifipl&s so as to
regi ster the desired content file, the index-file updating section adds
the decode TPALBFPERY on BF ERetchbient 2hi petEy FREredReyHd nfOrva i on
storage area when the decode information of the content file is not stored
in the decG@BFRE drinkdt itenaddedrirydhsr éadesifide -nefP 8y itfif 8RR i on can

t hus be added to the decqde-information storage area, the invention is

al so suit BBLBETFOATHEIRERE Andbriehite rf| Bhe h%%cq’%e AgttoLraEéanigf t he
decode-.i nf I!gg"kmati on storage area and_that does not correspond to the decode
informatio SnC%rlfeesc?cﬂnﬁiilg‘é’ e8It For®-exanple, it is al so possible that

when decode informati s stored i.n _the decode-information sitorage area,
the decode infor |’oﬁgge%ﬁ§ %?Cf‘? SRt OFIR bR 1t & PRERBE Piles

recorded on the recording medium is 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 decode-information storage area.
This prevents duplicate recording of the same decode
information on the index file, and allows decode information
to be recorded without being coded. Therefore, detailed
decode information of the content file can be recorded without
a significant increase in the size of the index file.

For example, 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. Since new decode information can thus be added
to the decode-information storage area, the invention is also

suitable for recording a content file that ‘is not stored in

11




rate fromthe decode information of the desired content file and having a
bit rate or a franme rate that is obtained by rounding up a predeterm ned
digit of the bit rate or the frane rate of the decode information of the
content file, the index-file updating section determ nes that decode
information of the content file is stored in the decode-information
storage area. This allows all the decode information to be expressed
col lectively, thus reducing the size of the index file. According to the
invention, a desired content file is selectively reproduced froma
recordi ng &edi utsdndetrtiafornatéon - fitibgageprachici rgdsechdtondoka tits case, it
is determ ned whether the content file can be reproduced on the basis of
t he decode“Ph¥oriherd div ithet Hecede ddarmpsinat done woorddgoganediuwhi ch i s
indicated by the pointer information of the entry of the index file
correspondi ng t Fetheetdmknt iv| és adhe inmdeibflel ehedi nharepieriitfed by t he
index-file reproducing section. Thus, a determ nation of reproducibility
can be nadénfeFMHEHasi BTt e HectrredartigearpsaontSEOrRIERT¥pondi ng
to the content file, allow ng accurate determ nati on whether _the content
file can bEPFeptRfifcddiorpapden Beims ditEreepbntehitt trEer @prHhG ng
section deterrg'nes whet her the content file can be reproduced for each
decode infbFHati S SPErEeLIqr CRECHBRORR i SRRt DIF &t GPAGE"t drdd of the
i ndex file d stores the resulf of determinatiqon .in a predeferm ned
st or age aré%g?‘ﬁvéggé‘g?ﬁ FOle RF en- 13 PRThERRE 18 obtainddby T unding

up a predetermined digit of the bit rate or the frame rate of

the decode information of the content file, the index-file

updating 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.

According to the invention, a desired content file is
selectively reproduced from a recording medium by the
content-file reproducing section. In this case, it 1is
determined whether the content file can be reproduced on the
basis of the decode information in the decode-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 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.
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i nformati on. When reproducing a desired content file fromthe recording
medi um the content-file reproducing section determ nes whether the
content file can be reproduced on the basis of the determ nation result
stored in the predeterm ned storage area in association with the pointer
information of the entry of the index file corresponding to the content
file. In this case the determnation stored in a predeterm ned storage
area can be used, allow ng high-speed determ nation whether the content
file can be reproduced. Advantage of the Invention According to the

i nvention, the ifdexekphpldasthe deoudsmti-rfidenatemrdstcanggesesieeor or
storing all the decode information of the content file stored in a
recordi ng Re@fanes Hbetheexhii tantanofhbs centlrd ssprodvespdodi ¢arht o t he
content file and assigned attribute information of the correspondi ng
content fi Aecodqeinfmrrpgionasionpdhdimtbe fetedamtifonmathdncatorageof decode
information of the decode-information storage area. This allows detailed
decode i nf 8Ffidtdfohh®findre fident e stqrest thoaeputbrafedebpThbRAT EPD
significant increase in 13 the size of the index file, thereby permtting
accurate UBERTRIHGBH A SIS R IEIE- Coht @fEOFi fel i bl theppdHifcdd.  Bri ef

Description of the Drawings Fig. 1 is a block diagramshow ng the structure
of an opt FEEPTRSIC N YReErgPTodyging & dafid oG £het fEoBrdiSerty file
has a

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.
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
According to the invention, the index file has a
decode-information storage area for storing all the decode

information of the content file stored in a recording medium;

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
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systeminformation entry and a plurality of file entries; Fig. 3is a

di agram showi ng the structure of a profile data list of a system
information entry. Fig. 4 is a diagramshowi ng the structure of an AV
profile entry assigned to the profile data list; Fig. 5 is a diagram
showi ng the structure of a video profile entry of the AV profile entry;
Fig. 6 is a diagramof the structure of an audio profile entry of the AV
profile entry;, Fig. 7 is a flowhart for the procedure of a systemcontro
m croconputer in a content-file recording node; Fig. 8 is a flowhart for
the proced&bé SfzehefsySremindont Eblen eheeehpupermihtwq:oﬁeematfq | e
reproducing node; Fig. 9 is a diagramfor explaining a text file, a

t hunbnai | BRERERERFHIGH whREhaTpEapeRanteant £idf &AN|brlcsertadacednd Fig. 10
is a diagram of an exanple of the correspondence anong a property file,
virtual files, and content files 14 Description of Reference Nunerals and
Signs 1: tlcal disk unit, 2: optical disk, 11: video encoder, 12: audio
encoder, 13%1%f P Jeddden °f4th%uRﬁ%¥%ﬂ9§oder 15: file generator, 16:
file decoder, 17,. 20. neno menory controller 19: systemcontro

m croconput er, ZL9- &rﬁﬁr c%#?%ﬁHQ%ﬁﬁréﬁc58%?%@%633%@tr2§tu8 i ¥ &ont r ol

m croconput e s .. 24: magnetic-field nodulation driver, 26:
operating g%%%?%ﬁ(hg& units

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 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 of a video
profile entry of the AV profile entry;

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

Fig. 7 is a flowchart for the procedure of a systemcontrol
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 adiagram 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, wvirtual files, and content files.
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Best Mbde for Carrying Qut the Invention An enbodi nent of the invention

w Il be described. Fig. 1 shows the structure of an optical disk unit 1
according to the enbodinent. The optical disk unit 1 acquires the video
signal and the audio signal of an object with an inage pi ckup neans and

an audi o acqui sition neans (not shown), respectively, and records the
content of the video signal and the audio 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 neans of a

| i qui d- cr yBearripsippmyet Fedelreand Mumeusdiso apdt phgnseans of a speaker or to
an external device. The optical disk unit 1 encodes the video signal and

t he audi o signallaebtarhgich uhé, MovPREiPRECiFE, BiperidecrReRre"MPEG)
format, and_then records themon the optical disk 2 in _ a specified file
format. 151Fhe@Whitq GRICOEPEK i V1deprdgenitart Rd: optdiadegrdrr2,1% video
encoder 11, an audi o encoder 12, a video decoder 13, an _audi o decoder 14,
‘a file genét&edterrratery Le: fddGdepcadera L ek yramerys ABAIRSIISht r ol | er
18, a systemconfrol m.croconputer (hereinafter, referred to as "a system
control = nFePotohtirer " 1219, SYH&HbryCoBtrah oM FrasomPEtEFon <1+

encoder/ decoder %#E a drive control, m croconputer hereinafter, referred
to as "a dPf ¥ COMISIER cr oRBMAREASLO9S, 5 fodem™F3Vea nEYHE I - fi el d

| ation driver 2 n .
modul at O.mfkroé%mpu ere 23: modem, 24: magnetic-field modulation

driver, Z26: operating section

Best Mode for Carrying Out the Invention

Aﬁ 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 audio acquisition means (not shown), respectively, and
records the content of the video signal and the audio 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.

15




operating section 26, a servo circuit 30, a spindle notor 31, a magnetic
field head 32, and an optical pickup 33. The optical disk 2 is a recording
medi um The video encoder 11 converts the video signal resulting from

vi deo shooting fromanalog to digital to generate video data, encodes the
vi deo data according to MPEG format, and output the elenmentary stream of
the video data. The audio encoder 12 converts an audi o signal on the video
shooting from analog to digital to generate audi o data, encodes the audio
data according to the MPEG format, and outputs the el enent a}r}/( stream of
the audi o data. ThetaREicedofds hginisde, inpbudes dhgenptieal disknail 14 pl exes
the elenentary streans output fromthe video encoder 11 and the audio
encoder 12Vigegetriodsd dlcott enfipisncqdera ldpetiideq 49594eH 62 mad™ under the
control of the systemcontrol  mcroconputer 19. 16 The msrmrilgcontrol | er

18 swi t che@UAES S4BT difrbat fkth IFEEHTRnG and Felft §85eEREn By 2 he
control of the sys{ emcontrol mcroconputer 19. In the recordi ng node, the
menory cofifF8FY¥erl 8 SeqBERPTAl ISP ECIIES t hEr dat a TEWeBF ERREEGht ent
files output fromthe fibe ener at or 1% and various data output fromthe
syst em conf' GF CRP R BTN UEEF 22 ' t AE TRERBA YA ASand SHS&EFPor T ¥S* st ores
them and outputs the stor gdata accordin to the follow rocess of

t he error-%%??%%?rf‘%%ereﬁcog ¢/ décoleresy. ?91’ t e réﬁﬁ?ﬁﬁé\%g‘g ! the
memory 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 circuit 30, a spindle motor 31,
amagnetic field head 32, and an optical pickup 33. The optical
disk 2 is a recording medium.

The video encoder 11 converts the videc signal resulting
from video shooting from analog to digital to generate video
data, encodes the video data according to MPEG format, and
output the elementary stxeam of the wvideo data. The audio
enceder 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 wunder the contrel of the system control

microcomputer 19.
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controller 18 sequentially records the data output fromthe
error-col l ection encoder/decoder 21 on the nmenory 17 and tenporarily
stores them and outputs the data row of the content files to the file
decoder 16, and outputs the various data to the system control

m croconputer 19. The error-collection encoder/decoder 21 switches its
operati on between recordi ng and reproduction by the control of the system
control mcroconputer 19. In the recording node, the error-collection
encoder/decoder 21 tenporarily stores the data output fromthe nmenory
control | er 18 i nTRh&ererBroPrtzellandl hgus taheeriitsr operatelar hgteerie t her et o.
The error-collection encoder/decoder 21 reads the data stored in the
memory 20 RCITPRYSPETARTEFUSTdeR bynthheopeEet @i i endyietem gart Bk put s t he
~data subjected to interleave tqo the nodem 23. In the reproduction node, the
error-col | BeCEBR™ R derPdecoddr Bhet difissitdinpy BedRes thise BeRRACHut put
fromthe 17 npod 2?1 in the menory 20 in a predeterm ned order to thereby
perform ancPﬁF’é?fg]%’\”/' A SHIS0ES LANF G956t Bidt fakei Y Rt q fentent .

error-corr cﬁi n% %od%e%gjdedﬁ)d%r,i ng recordi 2&6 In the recg oducti on node,
the error- &6t FRCHBH - MeBUEP? ded 6" F P toreb @t HE TdaPE St'Gr BURY t he
reory 20 EebliB 3B S den g, Lhal o tosording RId SULRLS Mo the
o T SELoCERb AR REEEELE b o N U BRSNS T SLSRIRY °T 2 1T

to  the following process of the error-collection

encoder/decoder 21. 1In 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 outputs the data row of the content

files to the file decoder 16, and outputs the ﬁarious data to

the system control microcomputer 19.

The error-collection encoder/decoder 21 switches its

operation between recording and reproduction by the control

of the system control microcomputer 19. In the recordingmode,

the error-collection encoder/decoder 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

Fhe 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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the data output fromthe error-collection encoder/decoder 21 to a serial
data row, nodulates it, and outputs it to the nagnetic-field nodulation
driver 24 or the optical pickup 33. In the reproduction node, the nodem 23
reproduces a clock from the reproducing signal output fromthe optical

pi ckup 33, and decides the binary level of the reproducing signal with
reference to the clock to denpdulate it. The nbdem 23 thus acquires
reproduced data corresponding to the serial data row generated in the
recordi ng node, and outputs the reproduced data to the error-collection
encoder / deBgHER 281 inviphs Memergpt § dal adprsderaraigedupriaoépt Fearekl sk, in
the recording node, the magnetic-field nodulation driver 24 drives the
magnet i ¢ fPEFgoﬁE&B Wt e S IR ERCe He a8 gl o oGP pre S H I ithe-odem 23 by
the control of the systemcontrol mcroconputer 19. The magnetic field
head 32 i s®OPPOSEF 1S HRE opPRe ald etk upur B witeRorH& 8pt i c&P dilsk 2

t her ebet ween, and applies, a 8 nodul ati on magnetic field according to the
data out puf:e?F%"ﬂ‘I‘CttJ‘r?é‘ fsdem 58°t 6 R HosiRT G ™ SP68PFf SR AYd Mith the

| aser bea@f&gmhteh Q ti glr i cku e33.mAcco %i,_ngl ,_when t{)g optsi cal disk
2is a rragn%?oopﬁl c%ﬁ gl §E, f’ﬁe“b caf 8F¥k£ mi't %er E8BFdS*“Torftent files
o o PRl Bl B Sl BEEBTANRL e B 0 10, e
M) The cones oPBRRGReH, 25 %Rl B8 Copdlilon’ bet0b8hoPeddluify | 021 i 5K
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 signarl 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 magnetooptical 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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circuit 30 under the condition of constant linear velocity (CLV), constant
angle velocity (CAV), or zone constant velocity (ZCLV) depending on the
type. The servo circuit 30 controls the operation of the spindle notor 31
according to various signals output fromthe 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 fromthe
optical pickup 33, and the seek operation of the optical pickup 33 and
the magnetic field head 32, and furthernore executes a focus searching
oper ati on HREU43THPR mAEetiicy Eiebhtacstondincosenple etatz oubRuE of 5o he seek
operation and so on of the servo circuit 30 according to the _instruction
fromthe sYBESRLTMtI0EONT RS ROSEpPRrtadee Traagpptediwigihckhp B35%pplies a

| aser beamto the optical, disk 2 and receives its returned light. with a
phot or ecepPEF™ LXP8 LhyoRbi it BEERUR Re - r ARAT B IBKo LB PRI t he
phot or ecept.or. t o, out put various control signals, and also_ outputs a
reproducin&lgré%bfaﬁﬁﬁg?tPQPEFc@ﬁpﬁé§'d3€b?ﬁ?h@i¥815¥H815ﬂtr%? T4y or mark

tring formed on t tical disk 2. The optjcal pjckup 33 swifches it
oper ati on BYUERBS COREY oT ot Phate, ePAITEInEioF A B obBpTR SIoA L when t he

optical di 21s a net ooptical disk, the optical pickup 33
'internitteﬁﬁ?ﬁm?%%Qggggérfﬁggéh%%ht of the | aser beam applied to the

opti cal disk 2 ifhé:ggtggngﬂEQQqug%'ré&&%éﬁﬁie optical disk such as
amagneto 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 condition of constant linear velocity
(CLV), constant angle velocity (CAV), or zone constant velocity
(ZCLV) depending on 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‘variﬁus signals output from the optical
pickup 33, and the seek operation of the optical pickup 33 and
the magnetic field head 32, and furthermore executes a focus
searching operation and sb on.

The drive control microcomputer 22 controls the seek
operation and so on of the servo 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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case, the optical disk unit 1 records content files on the optical disk 2
by a pulse train nethod. Wen the optical disk 2 is a phase change di sk,
the optical pickup 33 increases the anount of the |laser beamto be applied
to the optical disk 2 fromthat for reproduction to that for witing
operation according to the data output fromthe nodem 23. In this case,
the optical disk unit 1 records content files on the optical disk 2 by the
met hod of thernography. The file decoder 16 inputs the data of the content
files output fromthe nmenory controller 18, and divides the data into the
el enent ar y 28¢r egaB cBlaetled - tat arsvd taudifo ddrcaorapgreieputet tHean The

vi deo decoder 13 extends the elenentary streamof the video data output
fromthe fPPEtAERBHRFOTELC LRFRMT Pl oust qoptaoli spnglsmeatd orl¥h ext er nal
devi ce (not shown) The audio decoder 14 extends the el enentary stream of
the audi o °HiPHBR FEPTPABRI IhEitrRd Haetridieved, VaRtPDECFREYINE ¥ an audio
20 out put ans,or an, external device (not shomng. The operating section 26
i ncl udes vggFoﬁétoiﬁ?%FbP§ maEk stiidifopaRsel oBntihertiigat ddeFystal di spl ay
panel in the optjcal disk unit 1, which notifies the system control

m croconput er  19%fORAIUSIGEBPalF oY EFheRel bE ePPEaHE LY Rent tDnt r ol

m croconputer, 19 is_for controllin the entire operatjon of the optical
di sk unit TORTHs§EtERF THHTHIC %&O&c&mﬁoépmﬁgg%ni ol SRS Ot 1 1 e

operalion by.; eXPOHNG 2. PLSUSL R MR BT OGESE! G PLOREAM SLLLES, 10
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 on 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 reproc.luction' 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 18, and divides the data into
the elementary streams of video data and audio data, and outputs
them. The video decoder 13 extends the elementary stream of
the video data output from the file decoder 16, and outputs
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 .
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(not shown) In this enbodi nent, the processing programfor the system
-control mcroconputer 19 is installed in the optical disk unit 1 in
advance. Alternatively, in place of the pre-installation, this processing
program rmay either be downl oaded via a network such as the Internet or
recorded on a recording nediumsuch as an optical disk, a magnetic disk
or a nenory card. For exanple, upon detection of the |oading of the optical
disk 2, the systemcontrol mcroconputer 19 makes the optical pickup 33
seek around the innernost circunference of the optical disk 2 to reproduce
t he nmanageRERPUF MeiTFatbropnofxtaenak idevivendgeheabowylst em of the opti cal
disk 2 by the execution of the processing program The system contr ol
m croconput er 1 eaegarrekng Bectepr dfuiralwiermyendars iaregetarsand rom t he
menory controller 18, and stores it in a built-in menory. The system
control m erre¥shRA! anthe ddguifechdvresdésprlay ranel ha g ertielor ded on
the optical ,djsk 2 and free space on the basis of the nmnanagenent
i nf or mat i 18K IYF itn YR GOEELips Fhsmswy tempeertyrtleMi E5RAEPBRULE L
nicroconpuﬁgr 19 reproduces the index file recorded on the optical disk 2
according Phe” 2 S gCRERE E PO MALENGN US€4r ch result, and presents the
various content files recorded ¢on the q@%%cal disk 2 to receive user's

operation. The i eRYPTPR FBrEduRET 2T Y5 optitder ‘a?%'kmzuijé'lgstored in
the built-ig, memry, of Lhe, SYPTLEON! lay THEOSAIPY o rie Ofy JiL,d e mermory
control microcomputer 19 controls the entire operation by
executing a predetermined processing program stored in a memory
(not shown). In this embodiment, the processing progﬁ:am for
the system control 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 network 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 12 makes the optical
pickup 33 seek‘ around the innermost circumference of the
- optical 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
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
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index file is stored in the built-in nmenory. Wen the user gives an
instruction to record an imge pickup result, the system control

m croconputer 19 detects free space according to the managenent
information stored in the built-in nenory, nmakes the optical pickup 33
seek in the free space, and records the picture content file on the
optical disk 2. The systemcontrol m croconputer 19 updates the
managenent information stored in the built-in nmenory according to the
record of the content file, and updates the managenent information
recorded orfttle dptflesatedisied oactior diptigchd diwk 2updatfocemapagement
information at the time of unloading the optical disk 2. The system
control m ghedmrstef the mxemareat i meddoe sfotdtk inthagewskit-imf or mati on
by outputting the updated nanagenent information stored in the built-in
menory tomemeryesr hecevseeni omtardonéert decplere? 1 S irgprhdueendhe 22
controller 18. Wen recording the content file on the optical disk 2, the
syst em coniR@®x i chocmaorded ©9 bhe pertsicadr iddwk 2i neepraindrthddessary for
generating the content file to the file generator 15. The system control
m cr oconpuf@raggrerdcdaifragat hppr nirdrsh nsesdshry a5t §EREPAET ngdhthe i ndex
file via the video encoder 11, the audio encoder 12, and the file
gener at or 1¥FiothecepkermiddRf rdicordelioibato@t 19l ibicdt édot Feeeivedex file

stored in the built-in menory in correspondence with .
user’s operation. e 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 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 managément 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
to 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

22




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
t he updated data of the index file. In this case, the systemcontro

m croconputer 19 updates the index file in correspondence with the
recording of the content file stored in the built-in nenory by adding the
entries 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 bephefdyladesidy.i bed. When the optical disk 2 is |oaded after the
power of the apparatus main body is turned on or when the power is turned
on after the optihsal rdicokdnhahebeentéonded,e thetbptimddicapi ekelp 2,33 is
controlled so as to seek around the innernost 23 circunference of the
optical di §ke2, suptlemhecomiprjenwHicroceprirari od2of ouhputs | evarsiraenent
systemis reproduced from the optical disk 2. The nanagenent infornmation
is stored FRIO¥PRE-IRhHEFEBARTY for ghresysirgntéenteotrent dideohpiber 19 via
the menory controller 18. The systemcontrol mcroconmputer 19 finds the
addr esses” 6t1% hEeREFaEoF eddr dedhon s¥fdespt seutroldi BicIropawutege ¥pace on

t he basis of the managenent information stored in the built-in _nmenory.
After the ReddgciterfiorRebl MG SFErYchRE Pederahiradde tnfexifdi®epr oduced

fromthe ) ) . .
. via the video encoder 11, the audio encoder 12, and the file

generator 15. 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 contreol microcomputer 19 updates
the index file in correspondence with the recording of the
contentfilegtoredinthebuilt—innmmorybyaddingtheentries

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.
1l will be briefly described.

When the coptical disk 2 is loaded 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 controlled sco as to seek around the innermost
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optical disk 2 on the basis of the nmanagenent-information search result.
The index file is stored in the nenory built in the system control
m croconputer 19. The operation of recording the picture content file on
the optical disk 2 will be described. The video data acquired by the inmge
pi ckup neans and the audio data acquired by the audio acquisition means
are encoded by the video encoder 11 and the audi o encoder 12,
respectively, and supplied to the file generator 15. The file generator 15
mul ti pl exes the elementary stream of the video data acquired by the video
encoder 11CaREUFFRrIcE abye spPEafnl oflithe 2auding dete BeEREeEN by t he
audi o encoder 12 to generate _a content file in a predetermned file
format. ThaPESHRRMOY PEethy fidColgRraIRent Brebes pht & e oeHeSdptid®hl  di sk 2
via the recording s sten1configured by the nenory controller 18, the
error-col | ERE i GHETdodE?F decodBf DAnagqementoinfoHehon ishataeghdti c-fiel d
nodul ation, driver 24, and the optical pickup 33. In parallel wth the
content-fiF%eﬁgﬁ%?aﬁH&lEFdE%§§F’%ﬂﬂﬁﬁﬁn8PPtfﬁ%ﬁﬁfE0&§F8uF§rg%%é?&ted from
t he video ta“eTﬁF sxgte cont oITgicroco ut er 12 ugdates t he data of
the index “FFI®EGr &G0 FRotne" PR e SR RE BASTRCYPHHE attri but e
i nformation,o .gpe ontent file 't ge recorded such as é&e thugﬁFai
bl cture data RS REST PIEESRIRS Ae UesEr Db SHARED Rt BPS IR A ont 111 e
IS recor de&’isk 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 microcomputer 19,
The operation of recording the picture content file on
the optical disk 2 will be described.
The video data acquired by the image pickup means and
the audio data acquired by the audio acquisition means are
encoded by the wvideo encoder 11 and the audio encoder 12,
respectively, and supplied to the file generator 15. The file
generator 15 multiplexes the elementary stream of the video
data acquired by the video encoder 11 and the elementary 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 recorded on a free space of the optical

disk 2 via the recording system configured by the memory

contreller 18, the error~collection encoder/decoder 21, the
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on the optical disk 2, the index file stored in the optical disk 2 is
updat ed 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 menory of the systemcontrol mcroconmputer 19. The index file

i ncludes entries corresponding to the content files recorded on the
optical disk 2 and a decode-infornmation storage 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
poi nt er i nfwdsat 2on thrlircariatd coffiehd dedodlet iamfddvetri 84, okndhehe
correspondi ng content files of the decode information stored in the
decode- i nf ®PFAEROPEYBIMGE -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. AtIRmRaraliled, vifhefbeycepierbpoildi M acFoing PZSC8pReci fi ed
content file is added to the index file. The entry is given pointer

i nf or mat i oPPRENR AL PHEtEF et frtydSodirnetaitest fner dlicovidne dgfdei f TR cont ent
file. The nanagenent information stored in the built-in nmenory of the
syst em cont¥8i i S OBt SFOATRUE Fpdataths i IdedFoRtidiCe it h t he
recording qf the content file.  After the index file has been updated or
when the o%ﬁ#ﬁfFoﬁﬁ kothe buddtsipagrorgembbagamentes MrorrEFiBRtS ecor ded

on the opti di sk ZE $ updat ed on_t he baigs of the updagegsnggggenent

h%ggrmatlon o} he content file to be recorded suc
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 recorded on the optical disk 2 and a
decode-information storage area in which all the decocde
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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information. The operation of reproducing a content file wwth reference to
alist of the content files recorded on the optical disk 2 wll be

descri bed. Wien the user gives an instruction to display a list of content
files, thunbnail picture data corresponding to the content files is
sequentially acquired fromthe data of the index file stored in the
built-in nmenory of the systemcontrol mcroconputer 19, and the thunbnai
picture data in list form is supplied fromthe system control

m croconputer 19 to a display nmeans (not shown) via the file decoder 16
and the vi gegcifieeddontedt fhee disspidgd meahbe dirsisizafsle he Thiesenoty t he

t humbnai |l pictures of the content files recorded on the optical disk 2.
The syst em€on¥+6in nPeisEdrRpUtnGormtiepr othibieatiiye | afexthef | fleceédom t he
optical disk 2 and stores it in the built-in nmenory, 26 as described
above, andifhermdet@t mhddenseeréfiehecetimentileil e can be reproduced by
the optical disk unit 1 every decode information stored in the

decode-i nf or mat i it 2eBrageentr éaforratinn shaesd £rtde TrblyeieReneEt i on i s
stored in a_predeterm ned storage area in association w th paqinter

i nformati ofit (ThHfdi CAELER oFoRde@dde™ REBFPRRYIGHT i A%t hkS d&PSaESAnf bt mat i on
storage area The content files to be displayed in list form include al

t he contenFO%F?%EP?Qﬁﬂﬁﬁd@ﬂt%ﬁj¥%éefﬁﬁ?¥ﬁﬂ ofi songenpfifleco Bt fil es

that are d%fjeeerirplcpeexdfg_?eq)easr %%Iégdtlijpcéaioéeed 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 management
information.

The operation of reproducing a content file with
reference to a 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 control
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 1list of the

thumbnail pictures of the content files recorded on the optical

disk 2.
The system control microcomputer 12 reproduces the index

file from the optical disk 2 and stores it in the built-in memory,
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When the user selects a thunbnail picture and gives an instruction to
reproduce it with thunbnail pictures displayed in list formon the display
means, a content file corresponding to the thunbnail picture selected from
the optical disk 2 is reproduced under the control of the system control

m croconputer 19, when it is reproducible, ' on the basis of the data of
the index file stored in the built-in nenory and nanagenent information of
t he managenent system 1In this case, the content file reproduced fromthe
optical disk 2 is acquired via the optical pickup 33, the nodem 23, the
error-col | 86t feRcCrErRbadordecoertizn dav¢rminepemrthegothrorPeten8. The
reproduced content file is divided into the el enentary streans of video
data and adidit8 ¢RR Bebieruedureidoiébedertienl dagkiupdt ﬁleéfr?éﬁt 495°4% reans are
decoded by the video decoder 13 and the audi o decoder 14, respectively,
and are out-BGPIMFRECT FFexediin thfdaeeodr oty mEy 1PReS IAENPEBAL Pl 27

m croconputer 19 w || be further described. Wen a content file is recorded
on the opt FBgIiTgiesKEDle. JEh¢jdetprpbrblRp s strecdyidt 2RregRtpHRined

m croconputer 19 updates, the index file so as to add the _content file. The
i ndex fileSFREPEUes® 19 tixt 2PPPELEFIONt he! HhuMH&TFT piefaFea$ 1% FTH, and

the property file FP, as .described with reference tqQq Fig, 9. In this
enbodi ment P& £t Pty AS600e | TARETAtRE™ hRI the (oPHe- BREBEFESIIT e FP,

}:_T_?( t h“”b.”gjcéra t—i-.%trlélra . . f i'Ilhee gg—rl;wlier?tn%itlgg éoezr()te Jllslp ag(%& Pn ﬁ%?ggzgr@ file)
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 form on the display means, a content file correspénding
to the thumbnail picture selected from the optical disk 2 is
reproduced under the contrel of the system control
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. 1In this case,
the content file reproduced from the optical disk 2 is acquired
via the optical pickup 33, the modem 23, the error-collection
encodexr/decoder 21, and the memory controller 18. The
reproduced content file is divided into the elementary streams
of videc 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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is referred to as an AV-Index file. The attribute information of each
content file is divided into a text file, a thunbnail 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 managenent
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 managenent

i nf or mat i oMiCRAECoRPRESY 18 wilké ber fesPuridegcréhedies of the text file FTX
and the thunbnail picture file FTH The entries of the property file FP
each includi ng a"hht @r ePnE§nbiffidienis hewerdathageheatontifcedndisbre hat
specifies a slot follow ng the previous slot. The entries of the property
file FP ealf Ie8r&EIPRAGPRNEY driet Fibt taipeen 1 Elsmi ¢reo CaESForiIPRRAT S8 cont ent
file. Furthernpre, the entries of the property file FP each have

i nf or mat i o EhaPIeferiidés sehashierafd Hitmlcondepticf it e of the content file,
exi stent folders, and virtuyal,K folders., Each file _has continuous,
fixed-1ength sl ot eRLHX FarEgkeF Ll Usipsathe dexiufbks FIXditha Fh@RAathe or der
fromthe head, o e. The sl ot nunbers have index informtion

i ndi cat i vepb?tu{-%gﬁ?df@ﬂ'ofar’flhEh%erré’ﬁ’@éﬁﬁnfiJo? FPhe?? ide8FIBAGLH Y ot s of
the file. Ipe i0dex ;8. has arRredel el ned aymber Of (8L S 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 information that specifies the corresponding
entries of the text file FTX 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 previous slot. The entries of the property

file FP each have information that specifies the corresponding
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(managenent information areas) each including one or a plurality of slots.
The entries are each identified by the nunber of the first fixed-Ilength
slot of the one or plurality of connected slots. The entries of the
property file FP each have slots as many as at | east the slots assigned to
the corresponding entries of the other files. For exanple, when the
thunbnail 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 |east two slots. The property file FP has a
syst em i nf 6PRBEForfidft-r yFurghedaeg the dntades. ofi ghe Probewsytfielsst ruct ure
of the property file FP. The systeminformation entry has a

decode- i nf ggnfﬁaicé‘n 3397 agefarvatiom khpeh dafiineke Heeodéerarehidrdt i on of
the content files recorded on the ogtical disk 2 is stored. 29 As shown in

Fig. 2, thEProptit vif Fhe epmaeas Eomei mrdgdenenfeldarvorrdspbiidialy to the
content file dfoIIovm'ng the system information entry. The entry
correspondFﬂS %5’ each content file is hereinafter referred to as "a file
entry" as approE{i?sf. ig cont&ast mﬁ%ﬁ t he s%stenlinfornation entry. The
file entry has &3proftte BRiRriageRsifidrdal PHEthrLlods S5d TaasStati on of a
correspondjng ¢ n%ent file aqut of the ecode information recorded on the
‘system i nf%¥?rda ?8 RS ln%ﬁgabjr‘é?ﬂfet Rt5FSh éﬁ?m%e g‘ﬁiaﬁt‘é?ti or mat i on.

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 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 thumbnail 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

following the header. Fig. 2 shows the structure of the
property Zfile 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 is stored.
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The systeminformation entry has a profile data list. The profile data
list includes AV profile entries on which decode information is recorded
by the nunber of the kinds of decode information of the content files
recorded on the optical disk 2. Fig. 2 shows an exanple 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 exanple of Fig, 2 also shows that the video data and the audio
data are decoded*Hyrpr8ctdiifg thdhCoRranerty |idde EBfrassponbitiPtDd t he
followwng tw file entries _on the basis of_ the decode information recorded
on the thi PREAYCHFOFFEePeMiing tashgcoptent forliaset akoyippdiie 3™ shows
the structure of the profile data list of the systeminformation entry. In
t he profiléng%f%a?’r%‘l S - 300G i Y4CBY PR E L SogRaan tFRP S e (si ze)
of the dat?.Jk_)I océ,é of. tg% roftjle aata | ist,..and the follow ng 2 bytes are
assi gned The® type& = dae _ngrg BETRPGA 12 Bdtd LT FHAPRERRVAF S  t hat

the data block is a.praofile data list. In this profile data list, the
f ol | owi ng igb(f/?%%raasrdg Wl&és?ﬁﬁeﬁy?%eé“ rfﬁ‘r#m%f“a&floﬁ\/eﬁﬁﬁ le entries (entry

C e’ 0% o KoFpCB A bk p ANE SRR 20t b 5 e et
number N q&eé&ﬁ%‘iﬂ%gkﬁgtion 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 includes AV profile entries on which
decode information is récorded 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 deceded 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 also shows that the video data
and the audio data are decoded by processing the content files
corresponding.to the following 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

30




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 audio 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 bl ock of the
video profile entry, and the following 4 bytes are assigned the type, data
type (= Praofile Data for Video), indicative of that the data block is a
vi deo prof iTi&sént Ry tasnatRe2s3 HEE DO fE2entsiye)t RE ¥t IFehPnBlachyte is
assigned the version (versign) of the video profile entry; the following 3
bytes are LIsTRMBECH¥S 43t fHags)2hEke SpaLrring 2 e sgataespened t he
vi deo profk e gntry; @nd the followng 4 bytes are assigned a reserve
(reserved) P81 YRE 1 ABTGLUERS grof TPE ENDRAF2 ¥ ol PEWPAGEYE Bt B3 far e
assigned d %a- oppr.essi.on format _informatign (codec type) of the video
data, on w%'gh 3g$&§§ﬁ?(§ﬁcﬁ B§°R¢£%M5%F3&V€trs recorded, and the
~follow ng 4 byt r.e assigned ciiic set ig%{rnation n_t he
data-conpressioﬁf?cwﬁﬁﬁ Hﬁ?%&ig_gggﬁi +254 NS etitemyR9 angﬁﬁ?%ha?%e | evel
of the for %. o] rer ded_.]ln tFe.vi eo.profile entr t he
ol | ovi ng. Aobviace He Mol REGY PEPeuty sb PRt BN PG o Ea et %  but e
flags). ong ghieh 418 A18%eNe80Ln8 o d¥ind N5 YR EILEL SPENDLgY and so
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 wvideo profile entry
{(video_profile_entry} that is decode information of video data
andanaudioprofileentry(audio_profileﬁentry)thatisdecode
information of audio 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 block 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 video 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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on are recorded; and the following 4 bytes are assigned the average bit
rate (average bitrate), the maximnumbit rate (max_bitrate), the average
frame rate (average frane rate), the maximumframe rate (nmax frane rate) ,
t he nunber of horizontal and vertical sanplings 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 followng 4 bytes are
assi gned the type theatadegperetils gmtiry, Dhha fokloaidico), byhes ca%s ve of
that the data_block is an audio profile entry. In the audio profile entry,
the fol | owPS§L9neY P trsCoBRERJRHE CREMGEITORmaGEPE| BiNdest_tRe) Ridi o
profile entry; the following 3 bytes are assigned a flag (fl ags) _that
specifies ﬁé’lﬂ’ﬁPéjatt?pé’rbY’h%%ad%?d’Fth?m eMBFES 9 2Y5 T RecPoldbwi ng 32
4 bytes are as igP a reserve greserve_d). In the audio profile entry, the
" following &° ﬁ"@s ‘gﬂé)mé‘gs? GHERS FECL TS G 6T Tt 1PAPHPAEII™N (codec
type) of the.audip data, and the follow ng 4 bytes are _assigned specific
set i nfor mati St %ﬁt?-h%owa%eg.S&eﬁpf%@%atoZC?% ‘fmstpec(lc,f&&eén%é‘é?%r%n’ ’
i nformation),._ .on i.ch.the.leye] of_the format and so on are recorded. In
the audio B%olfllgjrcerwgcr}fter %,eVFP‘ieo¥oﬁ%v§?ﬁ“a$ Bi}ggﬁoa?ré LR %48 audi o
attribute flag (I%U(gihg ggéri but e_f,l ags

eo profile n%ty?nthe following 4 bytes are
agsigned 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_bitréte), 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 Audioc), 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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whi ch the presence of security, the systemof scanning and so on are
recorded; and the follow ng 4 bytes are assigned the average bit rate
(average bitrate), the maxinumbit rate (nax_bitrate), the sanpling rate
(sanpling rate), and the nunber of channels of the audio data (audio
channel nunber), respectively. The flowhart of Fig. 7 shows the procedure
of recording content files by the systemcontrol mcroconputer 19. Wen
the optical disk 2 is |oaded, the systemcontrol mcroconputer 19 proceeds
fromstep SP1 to step SP2. In step SP2, the systemcontrol m croconputer
19 acqui red§ PHES? miex asfsiilgaededoreeeiron (Hesespedtal disk 2, and stores it
inthe built-in menory. In step SP3, the systemcontrol mcroconputer 19
records a content® f‘iqeeaéﬁl?h@r@)gﬂ%élntdﬁ’skthﬁ Eelblormdingg 4t BYER® aier
operation. Upon conpletion of the recording of the content file, 33 at
step SP4, PREIEYRT ERtecAPFRYeHT b Esrpat dntrgngdgdnrntcaiac, tysearthes the AV
profile entries recorded on the system information entry (see Fig. 2) of
the index FPf&UGHot1IaFanadngd therfelevdegotiBylaf Grivat F O tPR ok ent fil e
to determ ne, whether the decode information of the specified content file
has al readj®been*PEREFIEP DN t AR syShEm i APSAREPTRRESHIIY. AtCTHE

determ nat i ony the syst.em.c ntrol. m crocorrpuger 19 fi r st de%ects an AV
profile entf§ithHatPas tdESPAPAER- 19 habR Wb heeloreied? ither Her Siime

recording gpde, 2, {hat, of Lhe gont ent

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 acquires 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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file recorded on the optical disk 2 as follows: The system control

m croconputer 19 detects a video profile entry (video profile entry) in
whi ch the data-conpression format information (codec type), the specific
set information on the format (codec specific information), the video
cattribute flag (video attribute flags), the nunmber of horizontal and
vertical sanplings on one screen (visual-size) , and the aspect ratio

(pi xel _aspect _ratio) correspond to the recorded content file. O the
detected AV profile entries of the video profile entry, the system control
m cr oconpufErsHe® PEAdSSREnSEBER™ COpEBPT 1T @itGAPPheRn cRegpentially

audi o-dat a- conpression format informatjon (codec type), the specific set

i nf or mat i oRSBRCRFR TREr Mt REVHLE speliiee FRFOFARA | BR) FhehesHUE™
attribute flg (audio attribute flags), the sanpli ng rate (sanpling_rate),
34 and t he PEAERT 10 ERARKe! =X S58r A RinhBE - MARTef) L2 6P EBPATRE ™ o The

recorded coptent file, The system copntrol m croco ter 19 thus, detects an
AV profil%geﬁ??y‘?%‘?ﬁe %?E%“@Hﬁ”ﬁe t PhS RN FrgﬁoF‘Ele THHRE same

di d hat,_of .th tent fi ded. on jcal disk 2.
The. syst el ROREbIEh 87 GEUHtEPR B PRSH LOnGSe ot 51 SABEEY el di gi ts of

the bit rallngs a re;[ah A fbre%rrEE gg(t)redeocj otnh%her %%/grtgr%diggongm%%tiogl lerelt:tq? ther eby

determ ne an AV profi € 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 disk 2 as follows:

The system control microcomputer 19 detects a video

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

(codec_specific_information), the wvideo attribute flag
{video_attribute flags), the number of horizontal and
vertical samplings on one screen (visual size), and the aspect
ratio (pixel_aspect ratio) correspond to the recorded content
file.

Of the detected AV profile entries‘ of the video profile
entry, the system contrel microcomputer 19 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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whose bit rate and frame rate are the sane as the rounded value fromthe
found AV profile entries. Wien the AV profile entries recorded on the
system information entry include AV profile entries that are determ ned
to have been recorded in the sanme recording node as the recorded content
file, and when the AV profile entries have the sane bit rate and frane
rate as the rounded bit rate and frame rate of the recorded content file,
the systemcontrol mcroconputer 19 determ nes that the decode information
of the recorded content file (AV profile entryLﬂQas al ready been recorded
on the systefhihf suFRer ot eheryel s (uelivhehgpsebmwBmorortesshput er 19
makes a determ nation including the round-up of the bit rate and the

frane ratefoatpeureserdpdoropterestbfe decode i nformation having strictly
different bit rates and frane rates can be expressed collectively. This
reduces the nunbBte SF¥SLRB NP MEErO8eMREEST € Fhus rﬁ@weﬁﬁli%‘?or mat i on
entry, thus rﬁducin the size of the index file. The round-up i s executed

by a devi cB*Phute Jathas 18 debreted trehave oM IUr ek 1BithS ate and

the frame rate recorded on the AV prafile entry and.a significant ‘digit
Wi th  uhi cROPReE T EUGTAEATERRt & Y @ SHODERERR: itedTenopied o

repr oduci b . For. examul e, .when the frane rate of the recorded content
fileis a r%n%???%ﬁuéﬁfs 8t 29.94 Hz, the system control mcroconputer 19

detects an AV pr‘IQIeI Iseys rétmr ycovxttr%la 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 recorded on the system
information entry include AV profile entries that are
determined to 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 decode information h_avin.g
strictly different bit rates an.d frame rates can be expressed

collectiirely. This reduces the number of the AV profile
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frame frequency of 30 Hz. The system control mcroconputer 19 may not nmake
a determnation including the round-up of the bit-rate and the frane
rate, but may make a determ nati on whether the decode information of the
recorded content file has already been recorded on the systeminformation
entry, depending on whether there is a content file with conpletely the
sane bit rate and frane rate. When it is determned at step SP4 that the
decode information of the recorded content file has already been recorded

on the systeminformation entry, the systemcontrol mcroconputer 19
proceeds fFBRTsEEpSPE 3SR phSprmatiponsppry SpBUs mesugy 88 dhecHfts ol

m croconputer 19 adds the entry of the recorded content file to the
property fPFetEp indexsifddesps "t he system control nicroconputer 19 sets a

property entry index & inter information) to the added filg 36 entry so
as to indicate th& AV BBE)‘FPHES EXCFYLER Rhé& FEYLFEe 2 &EBIR AT Drmt i on

which is detected by the process of step, SP4, At step SP7, the system
control ni EPBE%I?ﬁ)ﬁ € 1qffpod:éjtléltgmtﬁe§iﬁh§f'ﬁefa?ﬁeaﬁ ngﬁa r@f?‘?/elf‘fita%

instruction to ,term nat he ration. en the.pLnstruction tqo.term nate
the operati o T ecf\é)fl i?/gkl"l% Pfﬂgpg‘? §OELY T G RSP Jn?%rftef)ilgﬁg WJ?%I step SP3,
wherein the following content file is_recorded, in,respaonse to the user
operati on. Wl&la% hgh%t %8?0 él%c(ij, c\?\ﬁjéﬁné aﬁl?%sF?ﬁctbleondettéart%elflﬁlgngtoe réhe
operation kép:.géc}/uecq’bltehe P&P%%gﬁple, 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 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 bit rate and
frame rate.
| When it is determined at step SP4 that the decode

information of the recorded content file has already been

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 file FP.

At step SP6, the system control microcomputer 19 sets

a property entry index {pointer information} to the added file
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ends at step S9. Wien it is determned at step SP4 that the decode
information of the recorded content file has not yet been recorded on the
systeminformation entry, the systemcontrol mcroconputer 19 proceeds
fromstep SP4 to step SP8. At step SP8, the system control m croconputer
19 creates an AV profile entry on the basis of the decode information of
the recorded content file, and adds the AV profile entry to the profile
data list. At the followi ng step SP5, the systemcontrol mcroconputer 19
adds the entry of the content file to the property file FP. At the next
step SP6, ehtrgyst en tonindicats dhecdWmuaiilOesery af prhepeetyrdedry i ndex
(pointer information) to the file entry added at step SP5 so as to

i ndi cat e t Hecave pinfdrins tdery yhadbets aletstcgpdSPg. tiheomassedafesitdp t he
flowchart in Fig. 7 is such that 37 after a specified content file has
been recor §8d-on Athesopie i €8, dihsk 9ystiem | confetal mnhetospardter the decode
information of the recorded content file has been recorded on the system
i nf or mat i oAeEAFRiNeHhERet e hERet Weernhesnwtiivem s KbstHeEEn oy dedr ded, it
is added. Alternatively, it may be determ ned whether the decode

i nf or mat i ofSEPIRHeE ddift ORCTPELBN hadhsBehhe r brdfaiet oW (tReteyBivthe
information entry before the content file is recorded on the optical disk
2, wher ei ntHRAPSHRHILE 1HACHERFCT edBEdBEOCTSS R IBES ot eIl S5RA THen t he

content file ] . . )
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 at step $89.
When it 1s determined at step SP4 that the decode
information of the recorded content file has not yet been
"recorded on the system information entry, the system control
microcomputer 19 proceeds from step SP4 to step SP8. At step
SP8, the system control microcomputer 19 creates an AV profile
entry on the basis of the decode information of 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 file 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 SP5 so 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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may be recorded on the optical disk 2. In registering an AV profile entry
to the system information entry, in place of the decode infornmation of the
recorded content file, decode infornmation on the corresponding recording
node of another recording apparatus with different bit rate may be
recorded. In this case, the recording apparatus is sonetines for general
pur pose use. For exanple, an AV profile entry may be registered in
correspondence with the profile level of a nenory stick noving-inmge
format. That is, when the recording level is specified by the format or
rule (for &f&Rplesrapbhiechecntent dihg hasehesn rscgpded pPheheaprtiPgakbps for

| evel 1 and 256 kbps for |evel 2%, even if a content file is recorded at
150 kbps byiskr?adtusl dgesrebnehuhether 186 Rppedbdnipmeatippeet tet 256
kbps of the bit rate for the nmoving format is registered to the AV

profile enffyordgd THONRBcHaE ofafi fee@ showrrdate prRodddureyste®he system
control mgroconputer 19 in a content-file reproducing node. For exanple,
when the opffeERatl Uk entiry | WhRkaLD Fhensyle dRfosBALEOT hAscPeEMPR er 19
proceeds fromstep SP11 to step SP12. At step SP12, the system control

m cr oconput&F°I8ede qili rids 28AE - | RdderPrtd VRLEor Hedagh PERES bRTRERFY di sk 2,
and stores_jt _in_ the built-in_nenory. At step SP13, the system control
nicroconpuré?tﬁgr it SEFCAE ST MR Ih @ EAF Br o RF i B&S 1Rt ded on

t he

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 recording apparatus with different
bit ratemay be recorded. Inthis 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 stiék
moving-image format. That is, when the recording level is
specified by the format ox 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

profile entry.
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profile data list of the acquired index file can be processed according to
t he decode information recorded on the AV property entries. That is, the
system control mcroconputer 19 determ nes whether the content file based
on the AV property entries can be reproduced, and stores the determ nation
in a predeterm ned storage area such as a built-in nmenory in association
with the profile entry index serving as pointer information. In the

enbodi ment, the systemcontrol mcroconputer 19 stores a profile entry

i ndex indicative of an AV property entry that is determned to be
reproduci bl e i n Thefhavrhatth ofdtisty8 showshehqpxecedwfr sPihe shetayst em
control mcroconputer 19 accepts the selection of a content file to be
repr oduced COSEngd‘i”ﬁngSmBBE?rdlpgellat?&Rn%ﬂ“ééﬂécﬁ@ré’d@éﬁﬁéswmi ng file
entry fromthe index file. For exanple, the systemcontrol m croconputer
19 accepts sel ectToRFHP e g FRBPRALSHL A Sig? 139 %adedy itde Bfstsfunbnai |

pi ctures of the #]hunbnail icture file or the list of titles of the text
file storef°PH Y é“licﬁBES%m?‘i%f? LAPTeSiox TSR 85 °BPEL L RS tEPst i cont rol

m croconputer__ 19 erm nes whether the file entr tected fraoamthe index
file has t%?g Pt ??g 'eﬁp?fﬁisﬁ&&c%%?%]dwﬁr?ﬁ%mfﬂtﬁe?/ﬁ ?gr?cr‘ﬁé’ﬁﬁﬁff t%}ﬁ' step
SP13. Wen.the system control mcroconputer 19 etermnes that the file
entry det e%?geﬁxf%/%lﬁ trﬁgofﬁagxo?ﬁ%be OI%éLCﬁEt e pr &9 §t8ﬁ??yl% ndex stored

isglghe bui Lﬂéi&iﬁmrnymemgp)e’_ procedure proceeds fromstep SP15 to step

At step 8P13, the system contrel 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 reproduced, and stores the determination in a predetermined
storage area such as a built-in memory in association 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 SP1l4, the system control microcomputer
19 accepts the selection of a content file to be reproduced
accordin§ 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
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At step SP16, the system control mcroconputer 19 notifies the user that
the content file cannot be reproduced, and then returns to step SP14. The
notification to the user nmy adopt various ways including a nmessage that
the content. file cannot be reproduced. In contrast, when it is determ ned
at step SP15 that the file entry detected fromthe index file has the
profile entry index stored in the built-in nmenory, the system control

“m croconputer 19 proceeds fromstep SP15 to step SP17. At step SPl7, the
system control_m croconputer 19 determ nes that the content file selected

by the usefleah He ofephotiaid riabtures ot dpesPhgrbrwint PéLsurpel icheer al |
operation to reproduce the content file. After the content file has been
r epr oduced®T tHhée 113 Cént o of thecrodohple sitoredrigt thad ndsxstidle -SP14. The
for the determ it FBR RR*SEEPP SP5, thep system control microcomputer . pat
is, the reigh%%of de%erginatiog whet her the proggss based on the decode
i nf or mat i oh” rEtST AR SN FRENAY ThPopet e e FESSCoR (O pFBF i YW Hat a | i st
Chothe, 105K { bl opghe sxecuied ol op g, ohsshead Set umaat on of,
oL SL%P  SEVSSTRY Ual iy I TR B oLty o, 1, SELS et e
i ndi cat ed gé’tér@n%.rl%rsoﬂ:ﬁqg% EI% ryilien%%)ér%eée@éc%ehf ffriolmetggt [daex file
has not the profile entry index stored in the built-in memory,
the procedure proceeds from step SP15 to step SPlé6.
At step SPl6, the system control microcomputer 19
notifies the user that the content file cannot be reproduced,
and then returns to step SP14. 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
SP1l7, the system control microcomputer 19 determines that the
content file selected by the user can be reproduced, and at
Qtep SP18, controls the overall operation to reproduce the
| content file. After the content file has been reproduced, the
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 SPL5,
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corresponding to the content file can be executed, and then a
determ nati on whether the content file can be reproduced may be nade. Wth
the optical disk unit 1 showmn 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 inforna;ion% of the systeminformation entry (decode-infornmation
storage ar &Bpt Mochbhreinegiyt ehdetgspingtidrewbpthenlthgi Bloagsistbassst event s
duplicate recording of decode information on the index file, and allows
decode i nPBriRR 967 °H6 Hf PEEGAGBIr SFAIFRG OBty A¥ oRferP e Fie Pt B es
det ai | ed decode information of the content files can be recorded wthout a
si gni fi canP?i e REEihe dRéasiiet AT the index Lil¢ LamPbeverpciiropti cal
disk unit 1 shown in Fig. 1, if an AV profile entry (decode information)
cor r espondPFhPYHRG g akeeds fpteputnpd-icggrst Bhethes sEOREERbr Gl on t he
system i nfornmgtion egtrg (deiéde-intornation storage area) at the tine of
revdan 3 BT

updating AR TndERP an “AVepPBF Yot entthy €868 Aatiom
nit 1 1S S0P ABeoR SOHGR e Brd oy OF LEOMLBAE S PFEb (AT OB ot
corr eSpondtItw.e(e) ptr%%eé\s/ Qé&fd lorel t%rg Ei!agcsadé q.%cfggﬂ%ation of the AV property
.entfyindicat@dbytheprofileentryindexseteﬂ:thefileentry
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 céntent files have profile entry index
(pointer information) indicative of the corresponding AV
profile entries (decode information) of the system information

entry (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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information) in the systeminformation entry (decode-information storage
area) on the optical disk 2. Wth the optical disk unit 1 showmn in Fig. 1,
at the time of reproducing a content file fromthe optical disk 2, it is
determ ned whet her 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
corresponding to the content file. Accordingly, the optical disk unit 1
al l ows det er m n&ttorihef optpeatlubisdi undy basteaironnt Feg AL pridf RheRentry
(decode information) itself corresponding to the content file, leading to
accur at e d@FefiiARTItEY Weidlts inRereoht@nt chrreseraninsete eprodtiert.
According to the procedure shown in Fig. 8, the determnation of

repr oduci bift-eyFq 8¢ Fedd sterea isomenecrried oetha Bat &y iafasBatigher ei n
when it is determned to be 42 reproduced, the content file is reproduced.
It is al so°thoEdPFraderiRioMat ot RiRIDrECTOAE &he Himeert ¥Pdati’Pl ayed in
list formip advance, fromwhich the user selects a content file, and that
unr epr oducitBFe *88f¥ent1fr 1 88 Ednmeigde &&Sgni Fe4°8y RECHERFLOTh the

f or egoi ng enbodineq%glthe iindex file includes a_ text file FTX  a thunbnai
pi cture fi FETEFEP® Qaﬁﬁr588r??nt??qefﬁﬁﬁ 18n898Re- atPPrBEPES T nF'oF mati on of

the Cont en%p?ic':aels 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 corresponding to the content
file. Accordingly, the optical disk wunit 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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are grouped and di sposed in the respective files. However, the invention
isnot limted to that; it can also be applied to an index file conposed
of one file. Although the foregoing enbodinment is an application to the
optical disk unit 1, the invention is not limted to that; it can be
broadly applied to recoding of content files on various recording nedia
such as a hard disk or a nenory card, or read-only recording nedia. In the
f oregoi ng enbodi mnent, the encoder and the decoder are integrated to one.
However, the invention is not limted to that; it may be broadly applied
to a structepeoducashi cthe heoneewrodéilandst repdedoded. ar dtaclsi edexd by a
software process, and a structure in which conpressed video data and audi o
data are Papsibkndhegcondgdrépordunibdet epnbenturfitlesandget feskiasder and

t he decoder are disposed in the external unit. Industrial Applicability 43
The invent iBnliAY doen dacedeaned ofman BH f theomsert Se1¢@ss ateeeNtecorded in
detail without a significant increase in the size of the index file,

t hereby al Edhfngaadculire dereprrdatibhe contratr ebtrfucicBPPPEY RS the
content files. For exanple, the invention can be applied to an opti cal

di sk unit.ragoqimadsby1tha pgedrdi ng apparatus for recording a content file

i ncluding at | east encoded video data or encoded audi o data
: 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 decoder

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

43




and an index file for managing the content file and including a set of
attribute information of the content file on a recording nedium the
recordi ng apparatus conprising: a content-file recording section for
recording the content file on the recording nedium 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 -nedi um by
the content-file recording section; wherein the index file includes a
predeterm ned nunber of entries corresponding to the content file recorded
on the recordi nFharbuvemnt tardaitevydedoddd ndormpbiee ofrdarteati Bl t he
correspondi ng content file and a decode-infornation storage  area for
storing de@@gLf racorded iiondetailhwitbeitest signifiqand ppemRATE A rdt® nunber of
entries have pointer information indicative of decode information of the
cor r espondPhge €6rithenindsy é1l¢ offhanehyalhevins sgeurato ARREIBR2% 1 Bred in the
decode-informati on storage area; and the index-file_ updati n% section adds
an entry tBItHE TERRILGINE Wiedt GRAAINGIENEL }ittex FPFISX8R 18 Y16 regi st er
the content file, the entry being corresponding . to the content file and
havi ng poi AEBF T AREE P6n2PRYT AT SToPPERE2det bR %S nf or mati on of the
content file stored in the decode-infornmation storage area. 2. The

recordi ng apparatus according to Claim1, wherein
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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-informati on storage area when the decode information of
the content file is not stored in the decode-information storage area. 3.
The recordi ng apparatus according to Caim2, wherein when decode
information is stored in the decode-information storage area, the decode
information being different in bit rate or frane rate fromthe decode
information of the desired content file and having a bit rate or a frane
rate that is obtained by roundi ng upl@&l}y edetermined digit of the bit rate
or the frane rate of the decode information of the content file, the

i ndex-fil e updat}ngRseRedsH e fBPATARSS TMaredetdted inFerRERF ot ¥ t he
content file is stored_in the decode-information storage area. 4. A nethod
for recordiRgladbhtadnlepptecrerdqstividgest datea 2% vosgddaviteAdfR a or
encoded audi 0 data and an index file for managing the content file and

i ncl udi ng ande dpdexihiiendps Mafrasiimg: Fon wteRé Ebkt énd +1FEdin%
recording nmedium _ 46 the nmethod conprising: a content-file recording step
of recordi igS€he Lot Pute| dP6ATPREIPRCBF ARG FORTERT 5ﬁgeaﬁ“iﬁﬂex-file
updati ng steg q%Hﬂfdath the index file so as to register a desired
content fif&“%Wh FE9¢ERt ehbe fT§ T ILY BPBRERHYDCYHE 1688r di ng nedi um at

the Content_fil%i 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 of entries
corresponding to the content file recorded on the recording
medium and assigned the attribute information of the
éorresponding 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

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 deccde
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recording step; wherein the index file includes a predeterm ned nunber of
entries corresponding to the content file recorded on the recording
medi um and assigned the attribute information of the correspondi ng content
file and a decode-informati on storage area for storing decode information
of the content file; the predeterm ned nunber of entries have pointer
information indicative of decode information of the correspondi ng content
file fromanong the decode infornmation stored in the decode-information
storage area; and at the index-file updating step, an entry is added to
the index tnfermiamrpnupdati ngthte iasddenti | efske as sitoredgi ster &fe content
file, the entry being corresponding to the content file and having pointer
i nf or mat i ofeFerE viatformagiophaterrdRiearsanf or mati on of the content file
stored in the decode-information storage area. 5. A programfor a conputer
to execute a nethod for recording a content file including at | east
encoded video data 47 or encoded audio data and an index file for nmanagi ng
the content fil% ahie FREPLEHI RY2BPEERTST 25FPFIHIA BO CHPdPat VRFFO t he
content file on_a recording medi um the nethod conprishgg; a content-file

recordi ng step SPePSUBIRGIIAG HHe1 RO SAte 59 deteFerRe tREJSFIIF Y RSt um  and
an index-file updatjng ste f updating the index fil Sp as to register a
" desired co‘ﬁ‘i"é‘fﬁ‘&f ?Féewi%ﬁ ?ﬂ‘ge’ébﬁ}d%%flp pPFgng section adas the“decoue
information of the content file to the decode-information

storage area when the decode information of the content file

is not steored in the decode-information storage area.

3. The recording apparatus according to 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 lthe deccde information of
the content file, the index-file updating section determines
that decode information of the content file is stored in the

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 inanaging the content file and including a set of

attribute information of the content file on a recording medium,
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is recorded on the recording nediumat the content-file recording step;
wherein the index file includes a predeterm ned nunber of entries
corresponding to the content file recorded on the recording nedium 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 predeterm ned nunber of entries have pointer information
i ndi cative of decode information of the corresponding content file from
anong the decode information stored in the decode-information storage
area; and &hethethodleonpixieivpdati ng step, an entry is added to the index
file when updating the index file so as to register the content file, the
entry bei ng correspotdinhgfibe trrecuiingnstep idferandrdiavg rigrepopmtart
information indicative of the decode information of the content file
stored in fhée orchue derodinyi vadsunr agel area. 48 6. A conputer-readabl e
recordi ng mediumon which a programis recorded, the programbeing for a
conputer to execilt éndaxmbihodiHdntingcatep mf ardanieatthe Hadenciikh ng at

| east encoded video data or_encoded audio data and an index file for
managi ng ERET GAtEARISered Aad lingel centrptatsde Vélfena‘tﬂtl?i%ﬂt@ﬁtnfb#%ti on of
the content file on a recording nedium the nethod conprising:

content-fi 8 FEEBEAPHYORt dfrCofr U HAIndradidnc Gt elpe content- Bife

recording step; wherein

the index file includes a predetermined number of entries
corresponding to the content file recorded on the recording
medium and assigned theé 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.

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 on the recording nmedium 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 nmediumat the content-file recording
step; wherein the index file includes a predeterm ned nunber of entries
corresponding to the content file recorded on the recording nedium 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 predeterm ned nunber of entries have pointer information
i ndi cat i ve cof erdegiedesudifcodaed aad of ihdex £60erfesnontigitgciid eahtént e from
among the decode information stored in the decode-information storage
area; and dtleled hdeudinges sptatfi atg-sitteye arf cemtarty oh S fadtedoboent he i ndex
file when updating the index file so as to register the content file, the
entry bei ndider respordinngling mhdigonten medAhokli kempnisthmyi ng poi nt er
information indicative of the decode infornmation of the content file
stored in the decoddenifdihaticawsiogagecmradareZordinemhedacimentappar at us
for reproducing a desired content file froma recordi ng nmediumon which a
content fiKélejorltt mypcardisashedinwndedid/i deo data or encoded audi o data
and an index file for managing the content file and including a set of
attribute informhiodestfihe wolttdmg $t¢r of epdetdrdedie index file

s0 as to register a desired content file when the contént 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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wherein the index file includes a predeterm ned nunber 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 infornmation of
the content file; and the predeterm ned nunber of entries have pointer
information indicative of decode information of the correspondi ng content
file fromanong the decode infornmation stored in the decode-information
storage area; and wherein the reproducing apparatus conprises:. a
content-file repéoduei agnsesir-eeatiabléepeoduging medidesidredetciont ent file
fromthe recording nmediumto acquire video data or audio data contained in
t he cont enprbgran iand anrdendestef i@y raapb @Ot Fog asemiguar rftar exepuitoduci ng t he
50 index file fromthe recording nmedium wherein the content-file

r epr oduci ng meediodoio et errdingsa cohethefillkel redniddnty &t 1@ staendsdedpr oduced
with reference to the decode information on the basis of the pointer

i nf or mat i omidgo dete eepnodded pgdappiatat asdaucbndengife Mranandgingvher ei n
the content-file reproducing section determ nes whether the content file
can be repkEbeury:sngr febe lrndetoeflerding or st iocdnattovmatd hnfhemation
decode-informati on storage area of the index file reproduced by the

i ndex-fil e®f eph6duericedecfibm, 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 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
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and stores the result of determnation in a predeterm ned storage area in
association with the correspondi ng pointer information; and when
reproduci ng a desired content file from the recording nedium the
content-file reproducing section determ nes whether the content file can
be reproduced on the basis of the determnation result stored in the
predeterm ned storage area in association with the pointer information of
the entry of the index file corresponding to the content file. 9. A nethod
for reproducing a desired content file from a recording nmedi umon which a
content filfeélenzshdidiavgngt pboaisir iefoodetivn deplidataveroentededcadsi 0 dat a
and an index file for nmanaging the content file and including a set of
attribute indpomabi¢mn off t hEheontemitdnt e Adder ecoraed, wher ei th¢ he i ndex
file includes a predeterm ned nunber of entries 51 corresponding to the
content fi Hecpdeoineernnt itdne sketagei agea.nedi um 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 predeterm ned nunber of entries have pointer information indicative of
decode i nformatibn &f reRECdeRk e GpPadantys cbat ergpiddusingom dedheed he decode

information stored in the decode-information storage area, and wherein the
met hod confPPEest HlcoAtrenta mecerhépe giriiwy oot shidh & epndenti figla desired

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 cohtent 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 audio data contained in the content file; and

an index-file reproducing section for reproducing the
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content file fromthe recording nediumto acquire video data or audi o data
contained in the content file; and an index-file reproducing step of
reproducing the index file fromthe recording medium wherein at the
content-file reproducing step, it is determ ned whether the content file
can be reproduced with reference to the decode information on the basis of
the pointer information. 10. A programfor a conputer to execute a nethod
for reproducing a desired content file froma recording nmediumon which a
content file including at |east encoded video data or encoded audi o data
and an i ndérxdék| 8iforfmamagiengethed biontmesttiunf;i | € and i ncluding a set of
attribute information of the content 52 file are recorded, wherein the
index file includeseimtizedebetanhetimpbprodiciant seesiowdetespomt ng to the
content file recorded on the recording medium and assigned the attribute

i nf or mat i ovhethehehec gpneepbnii gy ceonbe nteffrickle caddw at ldecdeeenné orarat i on
storage area for storing all decode information of the content file; and
t he predet Ehfidssedruimfarmat ientan eke bavés pdi thepoinnévimivipatiordi cati ve of
decode information of the corresponding content file from anong the decode
information stored in the decode-information storage area, and wherein the

nmet hod conpri ses:
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-aréa of
theindexfilereproducedbytheindex—filereprodﬁcingsection,
and stores the result of determination in a predetermined
storage area in association 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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a content-file reproducing step of reproducing a desired content file from
the recording nediumto acquire video data or audio data contained in the
content file; and an index-file reproducing step of reproducing the index
file fromthe recording nmedium wherein at the content-file reproducing
step, it is determ ned whether the content file can be reproduced wth
reference to the decode information on the basis of the pointer
information. 11. A conputer-readabl e recording nediumon which a program
is recorded, the programbeing for a conputer to execute a nethod for

repr oduci ngoardegondthgont ehle tbheedtt Al reeotdeddon Shemedrondony whi ch a
content file including at | east encoded video data or encoded audi o data
and an i ndexdfibke drof meTdgned tbiee contrdbitki | enfodnamicinudbAg ehset of
attribute information of the content file are recorded, wherein the index
file includesraspredtistierarntedtninberamaf aederods-inbomespondengrage t he
content file recorded on the recording nedium and assigned the attribute

i nformati oRref fdre stegingspbhdiasgpdeontEpnmdtian afdtae devddati Afbrmati on
storage area for storing all decode information of the content file; and
t he predet @#i ned nunber of entries have pointer information indicative of

decode informati on of the corresponding content file from anong the decode
information 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 the index
file frbm 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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stored in the decode-information storage area, and wherein the nethod
conprises: a content-file reproducing step of reproducing a desired

content file fromthe recording nediumto acquire video data or audio data
contained in the content file; and an index-file reproducing step of
reproducing the index file fromthe recording nedium wherein at the
content-file reproducing step, it is determ ned whether the content file
can be reproduced with reference to the decode information on the basis of
the pointer information. 54 12. A recording nediumon which a content file
i ncludi ng falel eBstreaede] whdegiglata or encoded audi o data and an i ndex
file for managi ng the content file and including a set of attribute

i nformation of tite toddelitléiihel ades nemordiat rmifhetaiumbiele i aexidd | e

i ncl udes a predeterm ned nunber of entries corresponding to the content
file and assryassbrdienattior chat eontienfrorfiaei eacoefddéderncaheesponmdiing cont ent
file and a decode-information storage area for storing all the decode

i nf or mat i omedfun heargbneentghed e;trend attheipnedet orimmed ivnnbef dfhentri es
have pointer information indicative of decode information of the

cor r espondfagresmraiing icoeténbniiadieorgdt heddeotsielnivfroatarhontomdred in t he
decode-informati on storage area. 55

area for storing 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 pointer

information.

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

amethod for reproducing a desired content file froma recording
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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 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 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
referen‘ce to the decode information on the basis of the pointer -

information.
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12. 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 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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