- 1 - DESCRI PTI ON | NFORMATI ON RECORDI NG MEDI UM | NFORMATI ON RECORDI NG
APPARATUS, | NFORMATI ON REPRODUCI NG 5 APPARATUS, AND COPYI NG APPARATUS
TECHNI CAL FI ELD The present invention relates to a rewitable 10

i nformation recording nmedium and nore particularly town information
recording nmediumto which distributed nusic content (nusic) is recorded.
The present invention also relates to an infornmation recordi ng apparat us
for recording distributed nmusic content tolsuch an information recording
15 nmedium a reproduci ng apparatus for reproducing recorded nusic content
fromthe information recordi ng nmedi um rT®T¢ERYI NY apparatus. BACKGROUND
ART 20 In recent years, wth the result that various conpression encoding
met hods were invented and technologies related to the internet rapidly
came into w de use, a numheror@ATRINGRECORDHGMED UMl SivFbRMATRIN Syst ens have
been offering 25 nusic digtrl ' ice c onpr essi on
encodi ng net hods, such agﬁ%ﬁggﬂgé%ggggéﬁkgdipgbgwgﬁﬁﬁh%éﬁ%&ﬂﬁgNge
distributed to5a user in a sh@PPARAEHHOUANDOFORYING ADRARATUS a narr ow band
network is used. In the present specification, data including distributed

music is referred 30 to as "EMD (el ectg@iiieafUstsfli stribution) data". Most
of such electronic nusic distribution systens presuppose the use of a PC

(personal conputer), and therefore reproduction conpatibility, i.e.,
distributed nusic can be rmper qiesedt- invention -rekates?2 to a rewritable
10 information recording medium, and more particularly to an

information recording medium to which distributed music
content (music) is recorded. The present invention also
relates to an information recording apparatus for recording
distributed music content to such an iﬂformation recording
15 medium, a reproducing apparatus for reproducing recorded
music content from the information recording medium, and

a copying apparatus.

BACKGROUND ART

20
In recent years, with the result that wvarious
compression encoding methods were invented and technologies
related to the internet rapidly came into wide ‘use, a number
of electronic music distribution systems have been offering
25 music distribution services. In such systems, compression
encoding methods, such as MP3, are utilized to allow music
to be distributed to a user in a short amount of time even
if a narrow-band network is used. In the present
specification, data including distributed music is referred
30 to as "EMD (electronic music distribution) data". Most of
such electronic music distribution systems presuppose the
use of a PC (personal computer), and therefore reproduction
_compatibility, i.e., distributed music can be reproduced




by any PC, is not a major problem Asa result, a’large nunber of

el ectronic nusic distribution systens are currently in service, and there
are differences in format for the EMD data anong the el ectronic nusic

di stribution systens. 5 Further, in many cases, the electronic nusic

di stribution system enploys a copy control nethod which is different from
a conventional copy control nmethod. The conventional copy control nethod
is of a generation management 10 type, whfch allows an original mediumto
be copied but is controlled such that a grandchild copy of the original

medi um cannot be gyeabed, BSHIL HRSk: S Wb1eRd! 12 H0eSUOH, £oRYgSRBIELY! |
there are SCVs (serlal co% managenent S)L/stej;anofor use with a Ci) (conpact
disc) or an MD (M ff (TG FOBEPRRELE ST TRB 450 FEE TS ™h 2F §r CHFErELSrided
medi a) for use w t beDviee(,dhgdtidiereversatififerenssy iAudpopatrfdrt bee |[EME. On

the other hand, ingaf@M¥chgSase d1REtLEL] MABLE LG ndt$os |WbAB. System
enpl oys nethods, such as "MOVE", "CHECK QUT/IN', and the Iike. The "MOVE"

met hod is used to copy contents of an original nmedium 20 to another medium
and the contents of the ophgined, Madi Wapy abgséle] etrs wpestEaY ehudgit of
copyi ng. Moreover, .J ny. case contents of a ta i -Whi.ch are
created by copyi ndésr%érggugf%% SXF?%%HIP %‘%Ysbea q%ﬁﬁr’?’g‘gj{sm@gﬁ?gﬁ %(\Q%flsan
original nedium tS-&heFeRtr faeeiaimonysntienad ¢opyi Aty inghafd: cifies | n
conf OL mty with t&tﬁlﬁéﬁldmﬂa%&ﬁh&l&BaﬂmeMSﬁdf&@éﬁ:@iiioﬁﬂ?hagém ded |'
together with,contents er.e en vin . tents t rigina
medi um to angf)her tﬁ@&’u%“f%%&%%ﬁsnta& ggg‘%l‘nn- o%"%%ﬁ%@%oi gg rr(i’.)O ﬁﬁdeg& _QLS

si nul t aneousl y wi t9°n¢Ep}e¢supe thebarapdchifternel vhe egigingleedisint er

anmounts to a preseinnbeBerutglesd. agsing tidtR £rOH1AE10§ shBR cOpy Gbitato1edi UM
there are SCMS (serial copy management system) for use with
a CD (compact disc) or an MD (MiniDisc), CPPM (content
15 protection for prerecorded media) for use with DVD (digital
versatile disc) Audio, and the like. On the other hand, in
many cases, the electronicmusic distribution system employs
methods, such as "MOVE", "CHECK OUT/IN", and the like. The
"MOVE" method is used to copy contents of an original medium
20 to another medium, and the contents of the original medium
are deleted upon completion of copying. Moreover, in many
cases, contents of a target medium, which are created by
copying, are also allowed to be "MOVED", as contents of an
original medium, to another medium.
25
In an original medium which is in conformity with
the "CHECK OUT" method, counter information is recorded
together with contents thereof. When copying the contents
of the original medium to another medium, the counter
30 information is modified simultaneously with copying the
contents. When the value of the counter amounts to a
Prescribed number, additional copying of the original medium
is not allowed. Moreover, a grandchild copy is not allowed




is not allowed. Mreover, a grandchild copy is not allowed 3 to be created
froma target nediumto which the contents of the original nmediumare
recorded. The "CHECK IN' nmethod is used in a nmanner opposite to the "CHECK
QUT" method. That s, counter informati-on recorded in an original nmedium
is 5 updated simultaneously with deleting contents of a target nedi um

whi ch are copied fromthe original nmediumin accordance with the "CHECK
OUT" method. This allows the contents of “the original nmediumto be copied
to anothernmedium Wth regard to such copying, nost of the current

el ectronic 10 nusi i stri b Iso p e use, of. a PC,
and therefore the fg'agrf tcﬁgfl c&n a %‘8% %ro gﬁ%‘f tBL 8ntelfts nmusi ¢
content does not caﬁﬁemmpbme@ngblwe@ﬁeé mibe '&Hﬂcﬁem:"um‘-‘é?ﬂd

el ectronic nusic iéudéahhléoﬂémm‘répﬁiﬁ%&t@rﬂwmmérhp Metnod. arlY® any
user who does not ; ha ve l&n recei ‘f‘ﬁCt ronic. rrusai:,me V\ﬁ r| but| on
servi ces. Therefor®:’ tcﬁ’g%e}‘sl ﬁ@%ﬁlcfnofec%% B S5 AP s 86 can be
readi |y handl &d byu@df&dgelmmﬂm@pualy méhﬁ%lnamm@@@taqueﬁrbmﬁ?é: EMD

dat a t% from Zg ann%aﬁlﬁxr rrafjm@ﬂ ra%ceordd;p%ar@elbxnmtﬁél a@lglnfprm@fﬁwlla a ]
case ere a househol d audio, re e or Wi t
DVD- RAM st andar ds, 2§95 885® 1 G th %ggoréé%d?&% W]‘a Eag O‘E’o/ r%m a
DVD-RAM di sc is cemdietssed thbwmhlmbmumwh@eecmedﬁe@eﬂgﬂﬁégdlﬂm a data
25 format and an Im&rf@éaﬁﬂté%ehdddwlaapabatl& wﬂs&ahr.aéﬁ@mesemarosl on of

di stributed at a P u e rmdu ti on) dat a
or audi o dat proé‘éssg‘gaé d‘g\%ion ggﬁéargssgi%%pgga\l%o ﬁ rfgcglorcgl ng of
t he converted audlﬁld’f@&tr&aneahmwtmnyéc%ﬁ@akhéca§¥°5ﬁlﬁéwlﬂw

control nethods, 3fhssdCBoEentMa¥Es, notCldatke Qfly magbe pPevbldnise. Moreover, it
IS necessary to realize reproduction conpatibility which all ows

Since most of the current electronic music

15 distribution systems presuppose the use of a PC, any user
who does not have a PC cannot receive electronic music
distribution services. Therefore, there is a need for
consumeXr apparatuses which can be readily handled by a large
number of users and can record/reproduce EMD data to/from

20 an information recording medium (disc). For example, a case
where a household audic recorder/player, which is
inconformity with DVD-RAM standards, 4is wused for
recording/reproducing EMD data to/from a DVD-RAM disc is
considered. 1In this case, there are necessities for a data

25 format and an information recording apparatus which allow
conversion of distributed EMD data into LPCM (linear pulse

code modulation) audio data or audio data processed by other
compression coding methods, recording of the converted audio
datatoaDVD-RAMdisc, and the use of new copy control methods,

30 such as "MOVE", "CHECK OUT", and the like. Moreover, it is
necessary torealize reproduction compatibilitywhichallows

audio data recorded in a disc to be reproduced by any
reproducing apparatus, long-time recordingwhichallows data




audi o data recorded in a disc to be reproduced by any reproducing
apparatus, long-time recording which allows data 4 to be recorded as nuch
as possible, and hi gh-speed copying perforned by any copying apparatus in
accordance with a "MOVE" or "CHECK QUT" nethod. 5 It is conceivable that a
met hod which realizes such reproduction conpatibility, long-tine
recordi ng, and high-speed copying, uses a mandatory conpressi on encodi ng
nmet hod defined as a disc standard. Were the tandatory conpression
encodi ng nethod is defined as a disc standard, 10 audio data is always
required to be recorggd to a disc by such a _conpression encodlng met hod,

so as to ensure dﬁ%‘fqr@ﬁdc%?rﬁ‘&f’?b"}sl PPSSiklen 3R Bighr 8BeRT RGP &S at us.
Mor eover, when aud@@rﬁhmmadbsangcopﬂtmbapparaiusdnbpcardanpewSEhmhMOVE"

encodi ngnet hod, itgd S'pReRi b LR+hEal | ze long-time recording 15 and
hi gh- speed copyi ng. However, when a mandatory conpression encoding method

is defined as a disc standard, any apparatus, which is in conformty wth
such a standaisd, is al walis isegumiceddaitle tbahh retdedodeich whiLilzassssch he

mandat ory conpr essipla8oeas ”%oﬂB&?P&LlﬁE}d t%@{fﬂlﬁeanr%f Iﬁ%;' O,y h| gh

pay a license fee. reover, even | new sound y an
conpr essi on-rate éﬁ@&d?ﬁ‘@e‘?'ré‘f’ﬁﬁﬂn?s us&év%lmﬁ‘ﬁgﬁt‘i’W CREPEGF ‘H‘ GrEdinge
advance of technolmeghpdddéfingdeesr di dgsbastdraialrd . peWiararetheu siandgatory

convent i onal rranda;o%sses&wn%ﬁééaﬂfb REESH 59 Ja%lagﬁ a3 Ei’éé eeanaalra the
case of copy musi¢ ta or use 1 n one agg I cation progr whi_ch uses

amandat ory co re§§|6ﬂ 3t ALY Soragiss (8e¢ Hearierd FadFﬁcéﬁbther
application progmsagh i ¢émpnemsdaborepcodimy emstiord ensodiasg et émmshides 30

different froma cRERPs&HSIiVR EHRGH:BY1 IB) HOEh BHPRYUHSAuBYng apparatus.
Moreover, whenaudiodataisrecordedtoadiscbyacompression
encodingmethod, itispossibletorealize long-time recording

15 and high-speed copying. However, when a mandatory
compression encoding method is defined as a disc standard,

any apparatus, which is in conformity with such a standard,
isalways requiredtomount a decoder, whichuses themandatory
compression encoding method, and there is an obligation to

20 pay a license fee. Moreover, even if any new high
sound-quality and high compression-rate encoding method is
developed in the future with the advance of technology, data
recording has to be performed using a conventional mandatory

compression encoding method.

25
Further, in the case of copying music data for use
inoneapplicationprogram, whichuses amandatorycompression
method, in order to use the music data in another application
program, if the mandatory compression encoding method is
30 different from a compression encoding method supported by

the target application program in which the copied music
dataisused, the copiedmusic data is required to be converted
so as to conform to the compression encoding method supported




the target application programin which the copied nusic data is used, the
copied nusic data is required to be converted so as to conformto the
conpressi on encodi ng net hod supported 5 by the target application program
As a result, high-speed copying cannot be realized and even deterioration
in sound quality is caused by such conversion. In this manner, various
probl ens are caused by defining the mandatory conpression 5 encoding

met hod as a disc standard. In order to real$ze reproduction conpatibility,

| ong-ti ne recording, and hi gh-speed copying while avoiding the problens as
descri bed above, %ﬁé&lconcelvable to define 10 a mechani. sm which al | ows a

user to choose whe St PREEARPLICPEMP L REP T Wt 22T AR TP GHPRY t he
ori ginal audi o dat sppyisy chnict baasdddzby aadsgeni fietecimatdesiionseneddi ng

nmethod, so as to gASING, LRI RAS s%@h%98¥@§é£3d'tﬁhtﬁﬁsﬁé%d%%CQﬁéloﬁ§e
original audi o dataw . thout conver er or 15 so as

realize long-tine P’é%]?)]realsnar%rﬁ?uﬁfaﬁrp%’sBSEH“H%&FF‘ﬁg‘“and;&‘ItPEYrﬁ.{’E‘}P\JfSF?W n some
cases, nusic data emcotied hythod las andifRCdtandeding nmet hod and a specific
conpression encoding method are recorded to a disc. In such a case, any
one of the following data formats (1), izg and (3) .is required. 20 (1)
Data format with nusic dat® FRiSh WhaGrdd? r €t ioh ¢ EJH'F

Unlike a PC, it isldid-ftimeltedording handdtighdspert ocopngplhyke atvon.@mg

conpatible with al éh&{-’r@bi&{sgé‘s Hé'é@ﬁbe‘&fa&lv%ﬁ F10D& %oneyﬂaﬁol%' &5 GePifd ON
systens. Therefore efining an.audi o data reprodu means, mhlch IS
necessarily H’@unt Hm Sﬁh%ﬂ”rsm ﬂﬁg‘ffba pEaGR AsUSem, §o 8F8|‘ﬁ'§’ g‘ﬁﬁl'i? §5F% S n
conformty wth dRpemidiacdairmotkaigpdiey Bedodunchhe anipimalegudidudath usi ng
30 such an audi o dafidn’ £PeRdMEdd By a1 £1EREIHE5598n encoding method,
so as to ensure reproduction compatibility, or to record
theoriginal audiodatawithout convertingthe format therefor
15 so as to realize long-time recording and high-speed copying.
Alternatively, in some cases, music data encoded by both
an LPCM encoding method and a specific compression encoding
method are recorded to a disc. In such a case, any one of
the following data formats (1), (2), and (3) is required.
20
(1) Data format with music data which ensures

reproduction compatibility.

Unlike a PC, it is difficult for a household audio

25 playertobecompatiblewithall of alarge number of electronic
musicdistribution systems. Therefore, by defining an audio

data reproducing means, which is necessarily mounted on all

audio players, and recording audio data in conformity with

a specific encoding method which can be reproduced using

30 such an audio data reproducing means, reproduction
compatibility is ensured. In this case, LPCM is desirable

as the specific encoding method.




conpatibility is ensured. In this case, LPCMis desirable as the specific
encoding nethod. 6 (2) Data format with conpressed audi o data included in
EMD data, which can be copied fromone disc to another disc at high speed
usi ng any copying apparatus. 5 In order to performa "Mve" operation or a
"CHECK QUT" operation on ENVMD data distributed by an el ectronic mnusic
distribution system the format for the EMD data is required to be
decoded, and therefore it is difficult for- & household audio apparatus to
be conpatible with all electronic nusic 10 distribution systens. Therefore,
by defining an audi o data coByi ng nmeans, which is necessarily nounted on
al | copying apparatuses, &ldPrEesrEnalyvethprarREsFemIdiofats inmdrdcan
be copied at high sipegHMDukitag wsitdh @andilicopiep@ros tBaBsc t® amothee, it
is ensured that they; C ) . i usi ng any
copyi ng appar at us. (1§5MD gﬁﬁpogﬁgggvlﬁ?ﬁbagn%g‘%ggl rsl% %%ﬁ%ggél i zes
| ong-tinme recording. 20 Specifically, the nechani sm provides a choice
bet ween recordsng of both Inherdsiite watfarmpecmMbret opyritijon apda t"CHECK
conpressed audi o d " Lfied ]% % ' 0 A ; .
conpressed audi o dgjﬁ'_]g S g’%%‘ﬂ%’d“ﬁé” §Fgag\f€§fb%??\r}glaﬁ éjb%gfgfl}tﬁgﬁgg%rgr essed
audi o data speci fi Sdsbyiifiop)sysdepe dhedoFmat thesuih EAbR d& roppdRed
si nul taneously reeendi agcdded, alidi thelaifors pacid deds byulofbr @ howetold) ,
reproducti on conpatj,pili hel ONG: L r L nnot
be realized. On th%{.lg%%éﬁﬁg%ﬂfsb% gt%s%rgg%%gﬁlﬁg on %i?%éeggﬁgé%ggﬁggudi o]
dat a specifietl by @2FTriRyhignFYStaBs r eEBPECIR Y Befiniag sngupin data
reproduction conpabppidd ingans, whiciensuietkssbelghouated e abhpopgind
audi o data specifi Qﬂp@ﬁ/at(u%)es9%%%&%8&89‘&8&9::8@&6 rptys:‘?c Ré@é’,e%hich can

be copied at high speed using such an audio copping means,

to a disc, it is ensured that the EMD data can be copied

15 at high speed using any copying apparatus.

(3) Data format with a mechanism which realizes

long-time recording.

20 Specifically, the mechanism provides a choice
between recording of both the audid data specified by (1)
and the compressed audio data specified by (2) and recording
of only the compressed audio data specified by (2).
Alternatively, only the compressed audio data specified by

25 (2) is recorded without any choice. When simultaneously
recording the audio data specified by both (1) and (2),
reproduction compatibility can be ensured but long-time
recording cannot be realized. On the other hand, when
recording only the compressed audio data specified by (2),

30 long-time recoxﬁding can be realized but reproduction
compatibility is not ensured. Therefore, the compressed
audio data specified by (2) can be reproduced only by a player
having a reproducing means which can reproduce the compressed




havi ng a reproduci ng nmeans whi ch can reproduce the conpressed -----------
----- 7 - audio data. As described above, when both the audio data
specified by (1) and the conpressed audi o data specified by (2) are 5
recorded in an information recording nmediumfor the same piece of nusic, in
the Iight of convenience for a user, it 1is desirable that either one of
the audi o data specified by (1) and (2) is used for reproduction or
copying. Prior art docunents, e.g., Japanesé -ai d-Open Patent publication
10 No. 11-120748, disclose reproduci ng apparatuses for reproducing audio
data according to rggéod%gkion environment, i.e., according to their
ability to receive a dat 4 SEf eam However, such reproduci ng appar at uses
cannot choose either the audio data specified by (1) or the conpressed

audi o dat a 15tSpeci fied bA{sﬁ@crﬁi@»’éd%ﬁ_@{r@%ﬂmhtgga%dﬁﬁbﬁﬁ§a9%ﬁéfﬁﬁi.é§ tese_nt
invention are to prayide: information recording mediumjn whi ata is
using a di c(q$ oarmn‘%;% h\ﬁh?%rwrs?gf'\’?gsa‘i%*g g%‘g%eqpeaégﬁé l?gd(f)fcﬁﬁeerrs ;

recor ded
20 and an i nfoPmat i ¥3ForEedrin vy appermation vecindiogmaediom foeptoe szmeg

ap!gar at;J_s, and a gmécag%_ﬂmeﬁa; Uish ;cmgilq@h?rffh cHﬁG&hMér{éé_ fb‘.t?b.ltﬁger, i

i nformation recordi i ctives o resenf ipvention are to
provide: 25 an i nfn{%?ﬁﬁngl%%rieegg%gi?fgt df’ﬁ?‘n‘?ﬁ tgxbﬁi E’t‘l&t%ﬁ{]aﬁiaeﬁ%"sc%ﬁl%di 0
data for the same piveédt) emdn{id) ds wed orarerredyet &wt pvetgpyingpr itioad, are

recorded; and an i ndrerdeduments eQgdi MRpaARR LAk ESop P Y Bl Mhtion

reproduci ng apgar atus, . ar copyl ng, apparat us ich are used wth such
an infornatiogg 305#%c%$3ﬁ%i?4ﬁédi il -O%% BPREPISIRAT cPPRRESYYSAENT FON

reproducing audio dataaccording to reproduction environment R

i.e., according to their ability to receive a data stream.

However, such reproducing apparatuses cannot choose either

the audio data specified by (1) or the compressed audio data
15 specified by (2) for reproduction.

Objectives of the present invention are to provide:
an information recording medium in which data is recorded
usingadiscformatwhichsolves theabove-described problems;

20 and an information recording apparatus, an information
reproducing apparatus, and a copying apparatus, which are
used with such an information recording medium.

Objectives of the present invention are to provide:
25 an information recording medium in which two pieces of audio
data for the same piece of music, which can be selectively
reproduced, are recorded; and an information recording
apparatus, an information reproducing apparatus, and a
copying apparatus, which are used with such an information

30 recording medium.




According to one aspect of the present invention, there is provided an
information recording nediumin which 5 at |east one set of an audio data
portion and a nusic block, which represent a piece of nusic, is recorded,
the audio data portion including first audio data, the nusic bl ock
including first nusic reproduction information associated wth the first
audi o data so as to nmanage reproduction of 10 the first audio data, and the
first nmusic reproduction information incluling a first block type which
indicates that the first audio data is audio data for a first use,

t her eby achi eving the above obj | 5 nt of the

i nvention, the audio data portﬁg%bg(ﬁscqﬁ#dgg%ﬁwggg&ﬁgne set of the at
| east one set of the audio data portion and the nusic block nmay further
i ncl ude second audi o dat a,Achbﬁdmgsw cbleo‘ébpé@@dfdﬁﬂe igrekBAt Blventdsh, one

set of the at Ieasi;c one .set_of H % t.a 20 ort i on a(ﬁé t he gu%
bl ock may further CREFTdE REXOHG rﬂi’siLB © r'LSBqu:et SRR $%8ci at ed
with the secorfd auétdeaﬁatcales@eiagft@ awdiaydatepootiuen rod éofnusmbéeel@nd

audi o data, and theiSecRRtetUSE G b@a&@thfchmgmcl rﬁ@&@abre@dmd pghuede a

second bl ock type ch i d| cates that the_ sec d| 0,25 dat.a udi o
data for a second §€ &ﬁnllsn;uflf%? tSte 8 g’udl% © &t flgiocgkfl rst

use. In one enbodi miudiﬁlgt fiars thipesitd Gﬁprﬁwﬁmonsinﬁﬂrm@ltlotlﬁﬁéoﬁa?tﬁi@ad| cate
that the audio dat@ifioihd fiFst ali§fo idta3bo ra%prtedh@rtaig@nregﬁmidtabﬁ gata and

t he second bI ck t i ndi.cat ata for cond use is
copyabl e datg) 9 JX}F% %Jrﬁ%S r%lgﬂ?rrgﬂ{a'ofaqcﬂec %&ﬁfgoﬁus%(ﬁ O% °bfotk may
include only a pi ebfagmathenfingdudingia figgkodlett dupei Wﬁmhrﬂ{nldéﬁam ch
includes the firsttliioeket ¥P85t audio data is audio data for a first use,

thereby achieving the above objective.

15 In one embodiment of the invention, the audio data
portion included in at least one set of the at least one
set of the audio data portion and the music block may further
include second audio data, the music block included in the
at least one set of the at least one set of the audio data

20 portion and the music block may further include second music
reproduction information associated with the second audio
data so as to manage reproduction of the second audio data,
and the second music reproduction information may include
a second block type which indicates that the second audio

25 data is audio data for a second use, which is different from

the audio data for a first use.

In one embodiment of the invention, the first block
type may indicate that the audio data for a first use is
30 reproduction compatible;data and the second block type may
indicate that the audio data for a second use is copyable
data.




5 According to anot her aspect of the present invention, there is provided
an information recording apparatus including: an acquisition section for
acquiring audio data representing a piece of nusic; an audio data
conversion section for converting the acquired audio data to first audio
10 data; a reproduction control information creation section for creating
first music reproduction information which is associated wth the first
audi o data so as to manage reproduction ofgthe first audio data and
includes a first block type indicating that the first audio data is audio
15 data for a first use; and a recording section for recording the first
audi o data as an audi o dafla quor énionliaedt tfette isventiesi, ctireeprsidubloen

information as a ”Hé%%r@l%% MY G RBES S £ %héeflfs& %Qhé%éﬂr@@u&ti«tht he
audi o data portion 0 an or matr on recor &{}(Lg!n}( er eby achi evi ng
the above 20 objetPfAtign Wi g t5e €t he audio data

conversion section may convert the audi o data so as to create the first

audi o data and second audhecee&ﬂ]g&%ortﬁefgsle&éﬂ@@tgép%mlnvreat%mtl on
creation section nay further create second nusjc re glctron mfgrrratron

whi ch is associ at eH®%f t hSt REO¥LAGHd2RudPECHHE T 5 HEnigeae
reproduction of theckeidogd @udrguikdiftioanatiynifvg adeviriggcurtiobiaiek type

i ndicating that t hf‘e[ﬁ%gﬂ(élﬁélda Op e olrSmadi 0 éﬁataﬁdﬁ_grd@ta?@ogeggglfbﬁjse
which is different fromthe audio data for afd('j § ggthe cordrng
section may recor FEHe P TG CANErEER hhe g P aid adatg e

portion and tie fidesta:aadreerdadtionsostrebrisdornativn Eea b gﬁC’g_Jg,OIt he

musi ¢ bl ock, whi chelOcrORKERy 21568 m'uQ:L&Q@bk‘@@\iéﬁrbn“iﬁfbﬂnféﬁlaﬂdﬁﬁcﬂaiﬁ

portion, to the |nforrrat|on record I n_one errbodrjc“rent of the

nedi
i nvention. the fi r%ﬁs%ﬂlaéﬁ with the glrst audio data so as
reproduction of the first audio data and includes a first

block type indicating that the first audio data is audio
15 data for a first use; and a recording section for recording
.the first audio data as an audio data portion and the first
music reproduction information as a music block, which makes
a set in conjunction with the audio data portion, to an
information recording medium, thereby achieving the above

20 objective.

In one embodiment of the invention, the audio data
conversion section may convert the audio data so as to create
the first audio data and second audio data; the reproduction

25 control information creation section may further create
second music reproduction information which is associated
with the second audio data so as to manage reproduction of
the second audio data and may include a second block type
indicating that the second audio data is audio data for a

30 second use which is different from the audio data for a first
use, and the recording section may record the first and second
audio data as the audio data portion and the first and second
music reproduction information as the music block, which




5 type may indicate that the audio data for a first use is reproduction
conpati bl e-data and the second bl ock type may indicate that the audi o data
for a second use is copyable data. 10 According to still another aspect of
the present invention, there is provided an information reproducing
apparatus for reproducing at | east one set of an audio data portion and a
musi ¢ bl ock which represent a piece of nusic recorded in an information
recordi ng medi um the audio data 15 portienld ncluding first audio data, the
musi ¢ block including first nusic reproduction information, which is
associated wth the first audio data so as to nanage reproduction of the
first audio data aff¥efict l?&ésllhcf’flﬂ‘él’!‘md-l%c‘klttfyﬁbeiﬁl@a@ﬂfgpf){fﬁ%ﬂn't Be first
audi o data is audi che¢atiaféwatdohi rédordiag méiaimd t he i nformation
reproduci ng apparatus including: an acquisition section for acquiring the

first audio data and the first nusic reproduction information; a
determ nation section forlideteeHPeiifgntinfstiae davenkian r she fisek bloge

included in the acaqypbeathy iihelcatsithateplie® Gudibodatd ffarrat Forst AzeWet her
the first audio datg,i ugli far ' 1o d for a
second use which is gﬁ?&eér%r?? %"g)r%qg%.% %1}3'?%5%%% %%?)%goéjio%g?{ 3%’seel?(&gnd a
reproduci ng secti oAdfcRte &ppbdia Agdindatarfar augpecrfhtugehis @eryabiae

determ nati on resubiatat hereby achi eving the above objective. 30 According
to still another aspect of the present invention, there is provided a

copyi ng apparatus for copying _at |east one set of an audio data portion
and a nusic bt%ck, - 11 PeFlinghtesehilly appEher gisnegdi ef r o pgeserh an

informati on recorthveptied), uthei® BNaideeidéd i NAifcMmat @601 FHpi@aaehd m

which is differ entaﬁﬂ%tbgefd.rnjrgﬁ%cgﬂgraﬁ:cféégﬂqgngegtugf an audio data
portion and a music block which represent a piece of music
recorded in an information recording medium, the audio data

15 portionincluding first audio data, the music block including
first music reproduction information, which is associated

with the first audio data so as to manage reproduction of

the firstaudiodataandincludes a first block type indicating

that the first audio data is audio data for a first use,

20 and the information reproducing apparatus including: an
acquisition section for acquiring the first audio data and

the first music reproduction information; a determination
section for determining, based on the first block type
includedinthe acquired firstmusicreproductioninformation,

25 whether the first audio data is the audio data for a first
use or audio data for a second use which is different from

the audio data for a first use; and a reproducing section

for reproducing the first audio data based on the
determinationresult, thereby achieving the above objective.

30

According to still another aspect of the present

invention, there is provided a copying apparatus for copying

at least one set of an audio data portion and a music block,




the audi o data portion including first audio data, the nmusic 5 bl ock
including first nusic reproduction information, which is associated with
the first audio data so as to nanage reproduction of the first audio data
and includes a first block type indicating that the first audio data is
audio data for a first use, and the copying apparatus including: 10 an
acquisition section for acquiring the first audio data and the first nusic
reproduction information;a determ nation - dection for determ ning, based on
the first block type included in the acquired first mnusic reproduction
information, whether the first audio data is the audio data for a first 15
use or audi o data FBiChTrseEeIRItUS @igke OF Musigi reanrdet 31 8 infegmati™® dat a

L or 3 fi rs:1 uze; aa_dcmi@@trmanﬁleeid @Ihlibtfm% irmbf]r_ﬁﬁt_ﬁ_bﬁlg:ebbﬁdiﬂg medawdj 0 data
ased on the determnati.on..result,_ thereby achieving.t v ctive.
20 In order to solg%l ééd%€§%?'8éé?¥ﬂbéh%%8% Eﬁ%Fuﬁn?e?§¥%$ﬁhﬁﬁdﬁ%ﬁ
recor di ng medi um atk®puihe dada phetprreseptudipaidrsit avdiedatde stheortsiaudi o
]giat a H)r ensurs ng bﬁnﬂ@ﬂwﬁbddmg ﬁ@g’eaﬁ:’bb& h:bpmawaﬁmcmmaemh Avigich dat a
or allow ng EVD ta to. opi t hi spee i ng. an p
apparatus ; 25 or g%t%stoﬁé‘?gﬁ ioltglattgefg lgsrelcn_sa%(ra%ﬂgaéf%%?soodt%t %gnxé%e
conpatibility andrenredgstibee ofethafdirstdendiof 8ataiapd ipebalesopyfiept
Speci L ically, L he sidck topaBindiRatihe ’dilﬁftof:ﬂatﬁi%tr aﬁaidimanfedi ihllliﬂiod
according to the p e i_nyention ingc es: 0_ei . duction
audi o data, which (?{t%dgélé .eg_l:g%% ugg’ to dggh? gﬁf’%lqnuggg’?g(%%g€§§"§3%{58%{a%o'a,
whi ch is conpPesseth apgubskivippr eeciionm EAtHdNaTHRY Hd¢ Lfargt augionfmtyq MPEGL
\/mqi ﬁ Lg_yer dl 1) anetined: ir%ﬂtmgﬁg defl}'%@ttiaﬁgﬁfo%m@i;ﬁ@dﬂédﬁ ifatibn t 0
Ich audl o data I e a I strlbut D oEs nt
information file f%ﬁ%?rg}rl\ag?ﬁgg?ﬁ%nr%ﬁﬁf’?bngg%es%;/c?’éll gctth%dv‘\cﬁl?%gt ﬁ%@pd% a. Note
that the repr oductitghudediin the acquired first musicreproduction information,
whether the first audio data is the audio data for a first
15 use or audio data for a second use which is different from
the audio data for a first use: and an output section for
outputting the first audio data based on the determination

result, thereby achieving the above objective.

20 In order to solve the above-described problems, an
information recording medium according to the present
inventionincludes: onlyaudiodataforensuringreproduction _
compatibility; only compressed audio data for allowing EMD
data to be copied at high speed using any copying apparatus;

25 orboththe audiodataforensuringreproductioncompatibility
and the compressed audio data for high-speed copying.

Specifically, the data format for the information
recordingmediumaccording to the present inventionincludes:

30 either one of reproduction audio data, which is decoded so
as to be reproduced, copy audio data, which is compressed

by a compression encoding method, e.g., an MP3 (MPEG1 Audio

Layer III) method, supported by a target recording medium




data is recorded to a reproduction audio data file, the copy 5 audi o data
is recorded to a copy audio data file, and the EMD data is recorded to an
EMD data file. There are five kinds of data formats for the information
recordi ng nmedium according to the present invention. 10 A. A nanagenent
information file, a reproduction audio data file, a copy audio data file,
and an EMD data file (Enbodinent 1). B. A managenent information file, a
reproduction 15 audio data file, and an EMd2data file (Enbodinment 2). C. A
managenment information file, a reproduction audio data file, and a copy

audi o data file (Enpodiyieat 5 ngge and an
audio data file. Note_that t e aﬁ% Didga é)%ﬁl e %Hr?dgl uagg%‘gfﬁ ogﬂ&%‘ﬁ audi o
data and EMD data (ENbAdFaRaFEmEyt ipformaigipagEiie Eor Hapaging dnfprmationd an
audio data 25 fil casddatietblalth hitealdtita . datcecefﬂﬂaﬁt HHaGH ué@i&rpéu&ifd on

audi o data and CODYdé’d—ﬁdiQrg :?de(dEE@9$ g&%hué% o hh Orﬁ% ; Qggcoqpla-]HEg

DRAW NGS 30 Flgure 1S a schenatic ram of an i n
medi um 10 accordi nd1 G oeBtriilfeRecardsd tnea FrpEerrdio ﬁ@é«htfldﬁ a®d thegure 2
illustrates how EMEMbatiat2(is sececdyaled &0 EMDhaatdfranent imreesss ¢ikg

medi um 10 of Fi gur QCl%dstfgﬁé@%%o'rlnLE§tfro§t'@f?e g?%’oﬁ!{laqzl i d%?t?a: d:rdeﬁggéj ITS gf >

CD or DVD-Audio 30 is recor Af or nat T on Fecor
Figure 1. Figure 43°S°RRedrakie| prrsepst invenidoai-l ed structures of a

reproduction audio data file 11, a copy audio 10 data file 13, and EMD

data 14. Figuie 5 is a diagr ﬂnﬁléﬁéd’éﬁltehét iﬁl&&aqgtorail JJEJ‘?II(.je, a reproduction
audio data file, a copy audio data file, and an EMD data
file (Embodiment 1).

B. A management information file, a reproduction
15 audio data file, and an EMD data file {Embodiment 2).

C. A management information file, a reproduction
audio data file, and a copy audio data file (Embodiment 3).

20 D. A management information file and an audio data
file. Note that the audio data file includes reproduction
audio data and EMD data (Embodiment 4).

E. A management information file and an audio data
25 file. Note that the audio data file includes reproduction
audio data and copy audio data (Embodiment 5).

BRIEF DESCRIPTION OF THE DRAWINGS
30 Figure 1 is a schematic diagram of an information

recordingmedium 10 according to Embodiment 1 of the present
invention.




structure of-a. managenent information file 12. 15 Figure 6 is a di agram
illustrating detailed structures of EMD data information 52 and copy audi o

data information 53. Figure 7 illustrates |ink relationships anbng audi o
20 data information 50, reproduction-conpatible audio data, EM data 20,
and copy audio data, and also illustrates information included in the

audi o data information 50. Figure 8 is another schematic diagramof the 25
i nformati on recordi ng nedi um 10 accordi ng td3Enbodi nent 1 of the present
invention. Figure 9 is a block diagramof an information recording

apparatus 91 according to odinent. 1 of th 30 present invention. Figure
10A is a bl ock di agram of Eﬁbg}lﬁ? ?ﬁ;{"?%ﬁ{atﬁ&pgoqmp%taaﬁﬁaﬁ'safﬁ%oxﬂ?ﬁ to
accordi ng to Enbodi ifBft infasmat hen -recording -medifid 10 pricFegtre ient i on.

Figure 10B is a block diagramillustrating part of another information
reproduci ng appar at us acco%di n}g iment 1 of the present

to. Enbaod C .
invention. Figure 11A is a bPoCk 3deég‘f‘%1?ﬁa&Fsah%ﬁ§fiﬁ@ datfaFetrdedat gt di ng
to Enbodi ment 2 of FROPEsAnAie Mehsirerorddd Eb gineeiifbBnasian Meookdtiggr am

illustrating part ohedfMi0tl0€sr GOIRYHrRJzapparatus according to Enbodi ment 1
of the present invention. Figure 12 is a schematic diagram of an

information 15 recordingnedi um 120 according to Enbodi nent 2 of the
present invention. Figurefisineg kusisates diegrdhD idatat2dcim r debailedi to

the information recotricters®aewWiekddadbtfbIHh&id data File 11, a copy audio
10 data file 13, and EMD data 14.

Figure 5 is a diagram illustrating a detailed
structure of ‘a management information file 12.

15 Figure 6 is a diagram illustrating detailed
structures of EMD data information 52 and copy audio data .
information 53.

Figure 7 illustrates link relationships among audio

20 data information 50, reproduction-compatible audio data,

EMD data 20, and copy audio data, and also illustrates
information included in the audio data information 50.

Figure 8 1is another schematic diagram of the
25 information recording medium 10 according to Embodiment 1
of the present invention.

Figure 9 is a block diagram of an information
recording apparatus 91 according to Embodiment 1 of the
30 pPresent invention.

Figure 10A is a block diagram of an information
reproducing apparatus 101 according to Embodiment 1 of the




20 Figure 14 illustrates how audio data recorded in a CD or DVD Audio 30
is recorded to the information recording nedium 120 of Figure 12. 25

Figure 15 is a diagramillustrating a detailed structure of a managenent
information file 140. Figure 16 illustrates link relationships anong audio
data information 150, reproduction-conpatible audio 30 data, and EMD data
20, and also illustrates audio data information 150. Figure 17 is another

schematic diagramof the - 15 informatiom &Lécordi ng nmedi um 120 accordi ng
to Enbodiment 2 of the present invention. Figure 18 is a bl ock di agram of
an information 5 r cosreglltn% agr&g_rat us 181 according to Enbodi ment 2 of the
present invention. Figure B °3-bl ock di agram of an information
reproduci ng apparatus 191 according to Enbodi ment 2 of the 10 present

invention. Figure 19B is aFi&lﬁ%kldB%grarﬂlbhk@a@%ﬁlrﬁlaél{‘:ia@i‘ng A0 gr
i nformation repr odu0| r%g apé)_ar at us .accord odi nent t he present

i nvention. 15 Figure n£°8‘i“"otc‘1?nd|r§§F %??%H%ﬁ@&f—”?h‘és p%t‘?‘i"ré]fmgsttPl I
anot her i nf or nt i orfmheginentihgfapharmtesenicioratitign. t o Enbodi nent 2 of the
present invention. 20 Figure 20A illustrates a copying apparatus 201

according to Enbodi ment 2 Fof the ese invention. Figure 20B is a bl ock
diagramillustrating part d‘fguﬁﬁo (r}b];ﬂcﬁ FIRGE AR S Fs COREIIIRBRFTES

Enbodi ment 2 of th@cc%dpmgast@nﬁmbmaamrtom of the present invention.

10 Figure 11B is a block diagram illustrating part of
another copying apparatus according to Embodiment 1 of the
bPresent invention.

Figure 12 is a schematic diagram of an information
15 recordingmedium 120 accordingtoEmbodiment 2ofthe present
invention.

Figure 13 illustrates how EMD data 20 is recorded
to the information recording medium 120 of Figure 12.

20
Figure 14 illustrates how audio data recorded in a
CD or DVD-Audio 30 is recorded to the information recording
medium 120 of Figure 12.
25 Figure 15 is a diagram illustrating a detailed

structure of a management information file 140.

Figure 16 illustrates link relationships among

audio data information 150, reproduction-compatible audio

30 data, and EMD data 20, and also illustrates audio data
information 150.

Figure 17 is another schematic diagram of the




Figure 21 is a schematic diagramof an information recording nmedium 210
according to Enbodi nent 3 of the present invention. 30 Figure 22
illustrates how EMD data 20 is recorded to the information recording

medi um 210 of Figure 21. ----- T 16 Figure 23 illustrates
how audi o data recorded in a CD or DVD-Audio 30 is recorded to the
information recording nedium 210 of Figure 21. 5 Figure 24 is a diagram
illustrating a detailed structure of a manigement information file 211.
Figure 25 illustrates |ink relationships anong audio data information 240,

r epr oduct i on- conpat, bl dio 10 data nd audj.o data, apd al so
illustrates infor mﬂnf%g%mg}gjr‘f%:rf 5?1%%rqdlﬁgt"}?§§3ﬂd¥%§§ﬁ?%r Tt PEPPRMERS. 2Fi gur e
26 is anot her scherfdt tBedpzgfeai dhvertdoninf ormati on recordi ng medi um 210
according to Enbodinment 3 15 of the present invention. Figure 27 is-a

bl ock di agram of an information ecordi paratus 271 acc¢ording.to
Enbodi ment 3 of the present i ﬁv%agmjrsona.l %C%Pdﬁragrﬁ’ng s2g H%‘?ﬁ?‘a‘g—'ilﬁaram of
an i nformation® repPEETRingG apppartiud8Rsaceansidndi hy Embodifent remtf 3hof t he

present invention. p2ésénigun®ed8Bons a bl ock diagramillustrating part of
anot her information reproduci ng apparatus according to Enbodiment 3 of the

present invention. Figure 29A is a block diagramof a copying 30 apparatus
291 according to Enbodi neft9B8reflddhdsprebdack diagram of an information

reproducing apparatus 191 according to Embodiment 2 of the
10 Present invention.

Figure 19B is a block diagram illustrating part of
another information reproducing apparatus according to
Embodiment 2 of the present invention.

15

Figure 19C is a block diagram illustrating part of
still another information reproducing apparatus according
to Embodiment 2 of the present invention.

20 Figure 20A illustrates a copying apparatus 201
according to Embodiment 2 of the present invention.

Figure 20B is a block diagram illustrating part of
another copying apparatus according to Embodiment 2 of the
25 present invention.

Figure 21 is a schematic diagram of an information
recordingmedium 210 accordingtoEmbodiment 3of the present
invention.

30

Figure 22 illustrates how EMD data 20 is recorded

to the information recording medium 210 of Figure 21.




invention. Figure 29B is a block diagramillustrating part of 17 another
copyi ng apparatus according to Enbodinent 3 of the present invention.
Figure 30 is a schematic diagramof an information 5 recording nedi um 300

according to Enbodi mnent 4 of the present invention. Figure 31 illustrates
how EMD data 20 is recorded to the information recording nmedi um 300 of
Figure 30. 10 Figure 32 illustrates how audio data recorded in a CD or

DVD- Audi o 30 is recorded to the informationl®etording nedium 300 of Figure
30. 15 Figure 33 is a diagramillustrating a detailed structure of an
audio data file 302. Figurg, i S.a.diagramillustrati a_detaill.ed
structure of a managenent L?lrﬁ%’gr‘ren% il_(%'g'uﬁf?aat?o oW Z§Ep g,ﬁ%cqu%leﬁsjtl}gtes a
link relationship e END-Audi o 3@atsareerusiedalte she Iafoanatardrerating and

also illustrates imfdanieei®nod Febueeci.n the audio data infornation 340.
25 Figure 36 is another schematic diagramof the information recording

medi um 300 according to Enbodinent 4 of the present invention. 30 Figure
37 is a block diagram of FiduPor4aison diegwnmdiiddusppatinas 3taddedr di ng

to Enbodi ment 4 of sthactpresant hayRinean. infokhattbgUFA1e39A1i s a bl ock
di agram of an information

‘ Figure 25 illustrates link relationships among

audio data information 240, reproduction-compatible audio

10 data, and copy audio data, and also illustrates information
included in the audio data information 240.

Figure 26 1is another schematic diagram of the
information recording medium 210 according to Embodiment 3

15 of the present invention.

Figure 27 is a block diagram of an information
recording apparatus 271 according to Embodiment 3 of the
bresent invention.

20
Figure 2832 is a block diagram of an information

reproducing apparatus 281 according to Embodiment 3 of the

present invention.

25 Figure 28B is a block diagram illustrating part of
another information reproducing apparatus according to
Embodiment 3 of the present invention.

Figure 2924 is a block diagram of a copying
30 apparatus 291 according to Embodiment 3 of the present

invention.

Figure 29B is a block diagram illustrating part of




reproduci ng apparatus 381 according to Enbodi ment 4 of the present
invention. 5 Figure 38Bis a block diagramillustrating part of another
informati on reproduci ng apparatus according to Enbodi nent 4 of the present
invention. Figure 39A is a block diagramof a copying apparatus 10
according to Enbodinent 4 of the g present invention. Figure 39Bis a

bl ock diagramillustrating part of another copying apparatus according to
Enbodi ment 4 of the present invention. 15 Figure 40 is a schematic di agram
of an information recording medium 400 according to Enbodi nent 5 of the

present invention._ 20 Fiqure.41 illustrates how EMD data 20 .is recorded
to the information a'lpé)gf}?ﬁi%r?ﬁyﬁﬁﬂiaﬁﬁ?ﬁﬁwso?cﬁraﬂlg%ﬁ).Emgl?‘?:'d’fﬁné: gzofe%he
illustrates how auditgsd@at ainveodided in a CD or DVD-Audio 30 is recorded to
the information recording 25 nedium 400 of Figure 40. Figure 43 is a

diagramillustrating a detEa.i | ed _struct u}ge aof, an. audi o dat a, f%’l e 401. 30
Figure 44 is a diagramil ITd$FF&i3hdss GERERaEE TLAIRE oF & ot P HEhAYR nent
information fi%e 4@2coFiipngrediBmi BOUstoauddngteEmbodinsdtitp4 ofrhbrgrasemtidi o 19
data file 401, an aydeprfdat.a information table 440, and a nusic
reproduction information table 441. Figure 46 is a diagramillustrating a
further 5 detailed structure of the managenent information file 402.
Figure 47 illustrates rel digorslpdlivvimgtelchaudMd ditan 20 i+ x4Gordede

musi ¢ reproducti ontb Ery NBtrbeRat A €ebddding medium 300 of Figure 30.
10 .
Figure 32 illustrates how audio data recorded in a
CD or DVD~Audio 30 is recorded to the information recording

medium 300 of Figure 30.

15 Figure 33 is a diagram illustrating a detailed
structure of an audio data file 302.

Figure 34 is a diagram illustrating a detailed
structure of a management information file 301.
20
Figure 35 illustrates a link relationship between
audio data dinformation 340 and audio data, and also
illustrates information included in the audio data
information 340.
25
Figure 36 is another schematic diagram of the
information recording medium 300 according to Embodiment 4
of the present invention.

30 Figure 37 is a block diagram of an information
recording apparatus 371 according to Embodiment 4 of the
present invention.




and playlist information 462. 10 Figure 48 illustrates rel ationshi ps anong
the audio datafile 401, the nusic reproduction information table 441, and
the nusic information table 461, with respect to the situation before and
after conbining pieces of nusic. 15 Figure 49 illustrates ot her

rel ati onshi ps anong the audio data file 401, the mnusic reproduction
information table 441, and the nusic information table 461, with respect
to the situation before and after conbini nglpieces of nmusic. 20 Figure 50
is another schematic diagramof the information recording nmedi um 400

di ng to Enbodiment 5 th t tion. 25 Fi 51
bl ock di agram of an i nf or T8 PRCER df (R A0 avAn £F1 o COFRRRFES

Enbodi ment 5 of t heFeRiodyehng ppamjusn 38Fiagered b ke FmbolddwkntlisagE dimeof an
information 30 repim@deatnghddoatl us 481 according to Enbodi nent 5 of the
present invention. Figure 53 illustrates the procedure for a - 2 0
reproducti on process perforned by the information reproducing apparatus
481 of Figure 82. Figure SUdusea3dh dsie Blagh sthagfam iddpgtnatiy RppRIcAt us
491 according to ErdnethsEninfosifatibs RESSEMicingN\@RhrePus BESTo MG ROR

CARRYI NG QUT THE | reinafter. . enbodinents of the present
invention wll be gg@%e%gﬁ ﬁkgdg?%iqre\ﬁf?ﬁ THFERBe to the acconpanying

drawings. In the drawi ngs, elenents having simlar effects
Figure 39A is a block diagram of a copying apparatus

10 according to Embodiment 4 of the present invention.

Figure 39B is a block diagram illustrating part of
another copying apparatus according to Embodiment 4 of the
present invention.

15
Figure 40 is a schematic diagram of an information
recordingmedium 400accordingtoEmbodiment 5of thepresent
invention.
20 Figure 41 illustrates how EMD data 20 is recorded

to the information recording medium 400 of Figure 40.
Figure 42 illustrates how audio data recorded in a
CD or DVD-Audio 30 is recorded to the information recording

25 medium 400 of Figure 40.

Figure 43 is a diagram illustrating a detailed
structure of an audio data file 401.

30 Figure 44 is a diagram illustrating a detailed
structure of a management information file 402.

Figure 45 illustrates relationships among an audio




are denoted by simlar reference nunerals. 15 (Enbodinment 1) 1. Structure
of an information recordi ng nedium according to Enbodinent 1 of the
present invention A data format for an information recordi ng medium 20
according to Enbodinent 1 of the present invention includes a nmanagenent
information file, a reproduction audio data file, a copy audio data file,
and an EMD data file. Such a data format ensures reproduction
conpatibility and allows audio data inclutledin EMD data to be copied at
hi gh speed. 25 Figure 1 is a schenmatic diagramof an information

recordi ng nedi um 10 according to Enbodinent 1. For exanple, the

i nformation recor diHg Fdde #AlL0an audip\deRAN§pERat ipRetalph 448M S @ 10

i ncl udes a reprodumisienrapgodudtaba fnfambticd tapiehigh. :
reproducti on-conpati ble audio data (first audio data) is recorded, a
managenment information file 12 to which reproduction control information

mainly related to reprodfikdumen46f ishe r&iggsancildHstepad i efHdeE dat a
is 21 recorded, alet@pyedudiraQct@taofitne rahdgemeht Ghroepytpardf Dl «ladoe .
(second audio data) is recorded, and an EMD data file 14 to which

distributed EMD data is recorded as it is distributed. 5 Next, the data
recorded to each file wi |figedéddliperates redathershi@sanongmhg pulie

schematical ly il dattaaties bow N miHicredPodiiStiRCDifigthat Qoh hebId/[24RAM di Sc

10 of Figure 1. | 1 odi Lt itaeEMD data 20 includes conpressed
audi o data 21, v\/ni%(]é1 ?%gg%rr%r gggér %cl(?grél ng to an MP3 nethod, and

reproductiont@ontrol information 22 associated with the conpressed audio
data 21. 15 \Wen the EMD miafugre 248 i 51HHatteb et dt i dhehithissimonlgitihediudio

datafile 401, themusicreproduction information table 441,
and the music information table 461, with respect to the
situation before and after combining pieces of music.

15
Figure 49 illustrates other relationships among the

audio data file 401, the music reproduction information
table 441, and themusic information table 461, with respect
to the situation before and after combining pieces of music.

20
Figure 50 is another schematic diagram of the

information recording medium 400 according to Embodiment 5

of the present invention.

25 Figure 51 is a block diagram of an information
recording apparatus 471 according to Embodiment 5 of the

present invention.

Figure 52 is a block diagram of an information
30 reproducing apparatus 481 according to Embodiment 5 of the
present invention.

Figure 53 illustrates the procedure for a




EVMD data 20 is recorded to the EMD data file 14 as it is distributed. The
conpressed MP3 audio data 21 included in the EVMD data 20 is decoded so as
to create LPCM reproduction-conpatible audio data. The LPCM 20

reproducti on-conpati ble audio data is recorded to the reproduction audio
data file 11, while the conpressed MP3 .audio data 21 included in the ENVD
data 20 is recorded to the copy audio data file 13 as it is distributed.
Lastly, information, which is converted fram-t he reproduction control 25
information 22 included in the EMD data 20 so as to be decodable in the
DVD-RAM di sc 10, and information, which is used for managi ng the ENMD data
file 14, the reprodGB¥Pirtigndi dragess f iperiprme@ndby hethepyliipdmatéaRa fil e

13, are recorded teptdudimigagppeidtusniior et raguiéls2.12. ' Asa result, 30
the distributed EVMD data 20, the reproduction-conpatible audio data for
ensuring reproduction conpatibility, i.e., audio data decoded by an LPCM
met hod, and conpressed copy9ubedido dat @ udd@ckor dianamzi A§ H gIFe8pLRS
copying, i.e.,5theapparatus 491- accaZdingldioo Ehabaimdnt 15C|dfdeathel prebenEND.
data 20, are recorgggeﬁtqw the EMD data file 14, the reproduction audi o data
file 11, and the copy audio data file 13, respectively. 5 Figure 3
schematically illustrates-how audio data recorded in a CD or DVD Audio 30
is recorded to the DVD- RABESHIMIDELGOBf CARRYIINE QUT |TMEMVINVENBIGAt a out put
fromthe CD or DVD-Audio 30 is recorded to the reproduction audi o data

file 11 as it _is output as the LPCM audi Q. data. The out put 1Q LPCM audi o
data is al soConpressed b e’é‘?‘l”f\ﬁﬁeﬁorfﬁ‘ﬁ’@g%f“ﬁ?lts cbof ﬁ&eﬁ%{’%}dﬂ‘%&/{’% li ke
and is recorded tovileedescrdbdidn dgdbdl WiterdBerdrastio/the afapmpany ong f or
menagi ng the repradiiahigen awdiKe 884widds!, 1bhedRE Habeng @M1 futl @ rdain

are denoted by similar reference numerals.

15 (Embodiment 1)
1. Structure of an information recording medium

according to Embodiment 1 of the present invention

A data format for an information recording medium
20 according to Embodiment 1 of the present invention includes
a management information file, a reproduction audio data
file, a copy audio data file, and an EMD data file. Such
a data format ensures reproduction compatibility and allows
audio data included in EMD data to be copied at high speed.

25
Figure 1 is a schematic diagram of an information
recordingmedium 10 according to Embodiment 1. For example,
the information'recording medium 10 is a DVD-RAM disc. The
DVD-RAM disc 10 includes a reproduction audio data file 11
30 to which reproduction-compatible audio data (first audio
data) is recorded, a management information file 12 to which
reproduction control information mainly related to
reproduction of the reproduction-compatible audio data is




file 13 is recorded to the managenent information file 12. 15 No
informati on may be recorded to the EMD data file 14. .As a result, the

reproducti on-conpati bl.e audio data for ensuring reproduction
conpatibility, i.e., the LPCMaudio data, is recorded to the reproduction
audio data file 11, and conpressed copy audi o data used for realizing

hi gh- speed 20 copying, i.e., the conpressed MP3 audio data, is recorded to
the copy audio data.file 13. Figure 4 is a ddlagramillustrating detailed
structures of the reproduction audio data file 11, the copy 25 audio data

file 13, and the EMRedatded) A%oﬂaf}-a%EQS EVR A3La1 8 oSt SolPElad Phara .

ont c

recordi ng the EMD dqta 20 (qu gure 2) .
di stribution system'5§°°7¢ 3udig; Gtd)pie ekpcarde; g?ﬂ%all, EMP datipDEdde al 20
recorded in the EMbodhiehdidteribbteaEndesa BVE:daidedaal-fns Fha rEhRrad, dat a

#n nmeans the n'th distributed EMD data, where n is an integer greater than

1. The reproduction audio gata file 11 is used for 23 recording, as
reproduct i on- conpat i bl e autiPdt dEfsdatampeerdstso cark i da byl hededrnibede

audi o data 21 i ncl udedfuynthehed&V31l.data 20 using an LPCM net hod or LPCM

audi o data recorded in the CO/DVD-Audio 30. In Figure 4, 5
reproducti on-conpati bl e audj o data #1-#m are recorded in the reproduction

audio data file 11. The repTHSuétIDEIabhpatlvhl Blusitanses hoy BMA detm<2Q he

mth recorded nusi¥ whermied it arthé nDeRaRAMII@aicenot kan Higdde 1.S 1n

preferabl e thav thesnuRRLRENETT ONLE0 t) udi i.s._encoded by an
TEOTHE hatd ﬁcghgl‘g g |°f°?‘§’f’28.s‘a&,a% % Pcm

encodi ng net hod, whj ch sur.es. reproduction nmpat
met hod. The copy aud(f:\tg ggt quiclhelgfcf“g’r%éﬁdf‘i‘ﬁcolréébﬁid‘F?lg’i,n ME3 mefipdaudi o

data, conpressed a@idgregarducticeoronilainf®rmation 22 associated with the
compressed audio data 21.

15 When the EMD data 20 is distributed, the distributed
EMD data 20 is recorded to the EMD data file 14 as it is
distributed. The compressed MP3 audio data 21 included in
the EMD data 20 is decoded so as to create LPCM
reproduction-compatible audio data. The LPCM

20 reproduction-compatible audio data is recorded to the
reproduction audio data file 11, while the compressed MP3
audio data 21 included in the EMD data 20 is recorded to
the copy audio data file 13 as it is distributed. Lastly,
information, which is converted fromthe reproduction control

25 information 22 included in the EMD data 20 so as to be
decodable in the DVD-RAM disc 10, and information, which
is used for managing the EMD data file 14, the reproduction
audio data file 11, and the copy audio data file 13, are
recorded to themanagement informationfile 12. ‘As aresult,

30 the distributed EMD data 20, the reproduction-compatible
audio data for ensuring reproduction compatibility, i.e.,
audio data decoded by an LPCM method, and compressed copy
audio data used for realizing high-speed copying, i.e., the




15 only el enentary portions, i.e., conpres sedMP3 audi o data 21, extracted
fromthe EMD data 20, or audio data created by conpressing audi o data
recorded in the CDO/DVD-Audio 30 using an MP3 nethod. In Figure 4, copy
audi o data #1-#p are recorded in the copy audio data file 13. The copy
audi o 20 data #p neans the p'th recorded nusic, where p is an integer
greater than 1. The copy audio data is conpressed using a conpression
encodi ng net hod, e.g., an MP3 nethod, supp@zed by a recording nediumto
whi ch the copy audio data is copied. 25 Figure 5is a diagranlillustrating
a detailed tructurgﬁo managenent, information file 12

managenent i nf or mati™ alt(? 35 ‘ingdpged dnathe M fara 2 cﬁ’??af‘?‘b‘ﬁ:d&?@ For
nmanagi ng i nf or mat i GherMDadath tféler byr thle cepondeoinipat abio data Cidat a1, A

pi ece of audio dat anaotwf&@?aaam g8 eR M99, SPedfedidveey! €spond to a
pi ece of reproduction-conpatible audio data. For exanpl e, audi o data

i nformati on associated with the reproduction-conpatible audio data #m
shown in Figur® 4 is recofFdegdress shhemaidically ildais&rahés hoatawhiotdatdown in

Figure S. The audi geélgtcdd £ QF ERik-0svD-RakYdefo &Q%&%‘:&%a% tﬁ&@bekAM
atib 5 audi o data, EMD data

i nformation 51 rel gted to %ﬁproduc | ons conp

i nformation 52 rel 3%y 1%°1 A 9ERD Hrat HF9Hatdigy d@&ﬁf‘ﬂi?&l‘ltof% £he GPoP%mt i on
53 related to copyD¥rdiuglioda® ais Timeordpd otel cthereprotinctiomfandiat data 51 i s,
for exanple, |inkeindqangg Ilqnlgﬂﬁah@put %sr@léhﬁémtéﬁd% @&&s:y o mad bhtpt e, a

recordi ng st rt a etc audi o dat ure is a diag ram

illustrating (9et a?ﬂ%@? WFBC@%&S Fl?‘hé"’ﬁﬁﬁeﬁ%ﬁ% an%‘Br‘H%? |('tﬂ’FP§25“ah‘H‘ t he

copy audi o data iernedinginethsd.orTtle EMe dad dsirdcordaditontis2copchudtios an

EMD recording nmet hattd ype16G,3 Whi eBs£BPr €38R Sndt®nt YRS managing the
reproduction audio data file 11 and the copy audio data
file 13 is recorded to the management information file 12.

15 No information may be recorded to the EMD data file 14. .As
aresult, thereproduction-compatible audiodatafor ensuring
reproduction compatibility, i.e., the LPCM audio data, is
recorded to the reproduction audio data file 11, and
compressed copy audio data used for realizing high-speed

20 copying, i.e., the compressed MP3 audio data, is recorded
to the copy audio data.file 13.

Figure 4 1is a diagram illustrating detailed

structures of the reproduction audio data file 11, the copy

25 audio data file 13, and the EMD data file 14. The EMD data

file 14 is used for recording the EMD data 20 (Figure 2)

distributed by an electronic music distribution system as

it is distributed. 1In Figure 4, the EMD data 20 recorded

in the EMD data file 14 includes EMD data #1-#n. The EMD

30 data #n means the n'th distributed EMD data, where n is an
integer greater than 1.

The reproduction audio data file 11 is used for




15 of the EMD data 20, and EVD data link information 61, which indicates a
recordi ng position of the EVMD data 20. For exanple, the EMD recording

nmet hod type 60 represents a distribution system s |ID nunber or nanme which
specifies the type of a distribution systemfor providing EVMD data 20. 20
The EMD data link information 61 indicates a recording start address or a
recordi ng end address of the conpressed audio data 21 included in the EVMD
data 20. The copy audio data information 5328Bnel udes copy 25 audio data
link informati on 62 which indicates a recording position of copy audio

data. The copy audi link information 62 indicates, for exanple, a
recording start ad‘g?%géﬁ&g'éilsrrg%?‘gli‘?r%%ﬁW%l«%ggaB%u?ﬁ%t%O?)‘ﬂrdjﬁrE?t@ dat a.
30 The reproducti onCEeRfeat PB| decpddng et audivd dake 2bpypcluded dndéhe,EMhi ch

are managed by the g 20udiongainaLpbMiEBEI OF M aﬁ&i&rﬁheﬁeééﬂmd _
conpressed audi o daja 21 hd Ewggaﬁ*églé\ﬁ%&{]hg {rﬁgagﬁgi l;yd ?_gu]:séatrzts: audi o

data 25 information. For e%arrpl
i nf ormati on #mPshovfeHLPIRCHipe- ®mpatibbe auddprdahsc tilo#fm aonteobrderd dmmat i on

associ ated wi th thethe epregrelaueprspmpadddibe avdica dakgay&m i EVD i nfygygmat i on
5 associated with t ata #n copy_audi.o data infornmtion
associated with the]'Izi 5@9&%%‘“ 5‘?3%%%6 V\E'ig@ho g?‘éa?%{'bvxﬂe??ls Fir:crgﬁr &R the

repr oducti on- conpatlielﬁ’loé'daﬁdiﬂtﬁicdav@mam anhéntegar am‘d'abé;jaﬂan#p. arl&
created from audi o isdpterériedesht RnbhepElBudelh HompaPitiduh8id data .
e

illustrates lipk relatio i.ps_anong.,.t he udio.data informati on 50, t
reproduct i on- %grrpatg'lsb iy O%E&%oarbﬁ?%‘?dﬁnﬁé“eé%ﬁgdépéc GRSHRhES lrﬁgr%% B%di o
data, and also il ceEpakikklidont ents. ¢in LRAEM anedihoddat a i nf or mat i on 50.

The copy audio data file 13 is used for recording,

as copy audio data, compressed audio data, which contains

15 onlyelementaryportions, i.e., compressedMP3 audiodata 21,
extracted from the EMD data 20, or audio data created by
compressing audio data recorded in the CD/DVD-Audio 30 using

an MP3 method. 1In Figure 4, copy audio data #l-#p are
recorded in the copy audio data file 13. The copy audio

20 data #p means the p'th recorded music, where p is an integer
greater than 1. The copy audio data is compressed using a
compression encoding method, e.g., an MP3 method, supported

by a recording medium to which the copy audio data is copied.

25 Figure 5 is a diagram illustrating a detailed
structure of the management information file 12. The
management information file 12 includes audio. data
information 50 for managing information related to
reproduction-compatible audio data. A piece of audio data

30 information is provided so as to correspond to a piece of
reproduction-compatibleaudiodata. Forexample, audiodata
information associated with the reproduction-compatible
audio data #m shown in Figure 4 is recorded as the audio




15 The audio data information 50 has links to the reproduction-conpatible
audi o data, the EMD data 20, and the copy audio data. As explained with
reference to Figures 5 and 6 , the audio data information 50 includes the
reproduction 20 control information 51 associated with
reproduction-conpati bl e audio data, the EMD data information 52, which

i ncl udes the EMD recording nmethod type 60 and the EVMD data |ink
information 61, and the copy audio data i-nRérfati on 53 whi ch includes the
copy audio data .25 link information 62. Figure 8 is another schematic

di agram of the inf an_recording .medi ym (DVD- RAM di sc) 10 accordi ng
to Enbodinent 1. In %%%th?ﬁ$%%(¥b#mr%%§VHﬂﬁg ﬁ%ﬁﬁu 10 of 30 Figure 8, a
reproduction audio data directory 11', a copy audio data directory 13",

ang_ andEl\/D ?alt a ililr ectory fife aideo e li@lﬁethétig)naiﬁamawge E«g&&&tlif%: 0n14
audio data file , z udl o ta fi and_tne ata. file ,
26 respectively. é%@%g§3§§§%% aggﬁ}o uE%iﬁﬁéacéﬁESPF%W£= di GO R LeEND
data, and copy?audi®ddedataniMBdateinferamtionas2 félatadidetheaFMoiates @ondi ng
di |r9Ct ory. d5 Wen ey copy aaut'i@d_datag fgeehsethd %3%@%’:&1 QMDc%ﬁ S\l;dE%AL/: ke,
only reproduction- atipl e audio. data_may be . recorded. to ihe

di sc 10, and EMD dgﬁggéndgé%p§e%ﬂﬁ¥%%laatgxﬁévﬂhdfﬁ%EmFgﬁ%ﬂcéﬁilSVngéEch a
case, the audio dat¥ampheor ket omfvgmebiometidghndst lfelated to an audio

repr oduct i on- conpatitiek-end€: ,addidzodal Ag B riddadragkudad. heo £ MR datdta.
information 52,and the copy audio data information 53. According to

Enmbodi ment 1 of the present invention, reproduction conpatibility is
ensured by the reproducti §&9uT§ €orFat Abl élagndino dhiustraddndedldtniflhd

reproduction audi ostructures of the EMD data information 52 and the copy audio
data information 53. The EMD data information 52 includes
an EMD recording method type 60, which represents the type
15 of the EMD data 20, and EMD data link information 61, which
indicates a recording position of the EMD data 20. For
example, the EMD recording method type 60 represents a
distribution system's ID number or name which specifies the
type of a distribution system for providing EMD data 20.
20 The EMD data link information 61 indicates a recording start
address or a recording end address of the compressed audio

data 21 included in the EMD data 20.

The copy audio data information 53 includes copy

25 audio data link information 62 which indicates a recording
position of copy audio data. The copy audio data link
information 62 indicates, for example, a recording start
address or a recording end address of the copy audio data.

30 The reproduction-compatible audio data and the copy
audio data, which are managed by the same audio data
information 50, are created from compressed audio data 21
in EMD data 20 which is managed by the same audio data




data file 11. Mreover, in the case of copying the conpressed audio data
21 in the EMD data 20, high- speed copying is ensured by using the copy
audi o data, even if a copying apparatus which cannot decode the data
format for the EMD data 20. 20 Thus, according to Enbodi ment 1 of the
present invention, it is possible to provide the information recording
medi um 10, which realizes reproduction conpatibility and hi gh-speed
copying. 25 2. Structure and operation of -a@5information recording
apparatus according to Enbodinment 1 of the present invention Next, an
information recordi ﬁﬁg -at us accor di 30 to . Enbodiment 1 qof t

present invention, \E/\ﬂfc ?ég%'rdg%%up Ko Prl%&‘u A RES AR ﬁg?ﬁ’ S Hg ‘éc‘%&&‘i ng
medi um 96, will be HeEEFEpéen #irghavwa dn JFigube ot kinglafleamusbroduction
information ------- control- - - - Piffori@€®66li Ny pRaEddtEa 91 aggendi ng the
Enbodi ment 1 of th | nvent | The,d nformation_recaqrdi ng .apparat us
91 includes an acgjfj‘?%’ota?gﬁi(%%&oﬁgétg%e 2FHSr SHEE 81 (E,:gﬁt r on\g'l‘?]tflgg‘nati on
creation secti8n 93sseFighed ovikh atkeniMp sfate Sisecmdrcany, aufdoa dageor di ng
section 95. The audirnfotifibaior @BYEE L ﬁ@gﬁ itﬁg &py BebuslemtAn#s! Q«Ffﬁ.@hggy
extraction sectio 7 r i O i 0 _dat.a conversion.sectiaqn ,
and a copy audio darht:% g%%%ﬁ& gg&g%%t4|n’oﬁﬁﬁg?epfﬁdﬁgg%?n"acof“g@&gf%ga 8ration
for recording the E@b2 #atapdthe grpyhapdiciidetaifnosd tyeatedusien audio

di stribution systematat inéhgidaninrvmd ifpD 6Le0rEd.Nng medium 96 w I | be
described. Wign recording the EMD data 20 (Figure 2), which includes
reproduction control information 22 and conpressed audio 15 data 21, using
the information recording F4gpaeat d319stratns Liwywedntionshiast fmeng2he

acquires the EMD datdi@Odand atffmi#tion 50, the reproduction-compatible
audio data, the EMD data 20, and the copy audio data, and
also illustrates contents of the audio data information 50.

15

The audio data information 50 has links to the
reproduction-compatible audio data, the EMD data 20, and
thecopyaudiodata. Asexplainedwithreference to Figures 5
and6, theaudiodatainformation 50includes the reproduction
20 control information 51 associated with
reproduction-compatible audio data, the EMD data
information 52, which includes the EMD recording method
type 60 and the EMD data link information 61, and the copy
audio data information 53 which includes the copy audio data

25 link information 62.

Figure 8 is another schematic diagram of the
information recording medium (DVD-RAM disc) 10 according
to Embodiment 1. In the information recording medium 10 of

30 Figure 8, a reproduction audio data directory 11', a copy
audio data directory 13', and an EMD data directory 14' are
included in place of the reproduction audio data file 11,

~the copy audio data file 13, and the EMD data file 14,




the reproduction control information 22, the conpressed audio data 21, and
the EVMD data 20'to the reproduction control information creation section
93, the audi o data conversion 20 section 94, and the recordi ng section 95,
respectively. The elenentary extraction section 97 extracts only

el ementary portions fromthe conpressed audio data 21 output to the audio
data conversion section 94 and outputs the 25 elenentary portions to the
reproduction audi o data conversion section®8 and the copy audi o data
conversion section 99. In the reproduction audi o data conversion section
98, the conpressed audio data 21 from which the elenmentary portions are
extracted is converi®gePhiteVeprirfiichiass- corprrediciisn-aernasipe audio
conform ng to an ertddi NEMvelahad, arl gopy adudiRClilataehdiothe Wob6HaENSMI €S
reproducti on conpatdiQisl § ln j conversion section 99,
t he conpressed audifc%%dg%%erzf F%%%Svﬁ%?l@fyﬁngﬁ&yx%tcﬁgkg[enent ary portions are
extracted 28 is converted into copy audio data, which confornms to a

conpr essi on engodi ng net hdthenezapyingrald®3d dettahpécoried i a o5ed vy, ar
copyi ng operati on. L y [ 1 i 0 t] oyt put s
t he reproduction cgﬁea?%e%'e?g%%i% altdgcgl?\éftc}%g@gﬂﬂe E‘lglﬁgg %é;%a%[%g #?Lie

) copy a i
recordi ng section §8°CRR%te fhe DYRsRAMdare Hu andiE'%FBlﬂattaoaQ%EOEY andieary
extracti on secti ond8¥aimayl ndedeotmeyordd® el neivhasycqy,t ith8Saudike aapput

audio data is out phedinahohgy  £RL ARlGLEAD Bl 8o flalh R oRY SLa-aRs BRC i ON
98 and the copy audio data conversion Section 99™as It is |_an?t. n the
repr oducti on q[jdi oaﬁ‘g’f‘hd%ﬂ\?@rys?‘bﬁ igedpiethegiihdatacnfospption s dada

conver si on secti ontl®d, capfy ahéice Matk antbmmatdanhassncl uding only the
el ementary portions confornms to an 15 encodi ng nmet hod which is used for

conversion, no conversion_ operations are perfornmed on the input audio
dat a. According to Embodiment 1 of the present invention,

reproduction compatibility is ensured by the reproduction

15 compatible-audio data recorded in the reproduction audio
datafile 11. Moreover, inthe caseof copyingthe compressed
audiodata2lintheEMDdata 20, high-speedcopyingis ensured
by using the copy audio data, even if a copying apparatus
which cannot decode the data format for the EMD data 20.

20 Thus, according to Embodiment 1 of the present invention,
itispossibletoprovidetheinformationrecordingmedium 10,
which realizes reproduction compatibility and high-speed
copying.

25 2. Structure and operation of an information
recording apparatus according to Embodiment 1 of the present
invention

Next, an information recording apparatus according
30 toEmbodiment 1 of the present invention, which records audio

datatoaninformationrecordingmedium 96, willbedescribed.

Figure 9 is a block diagram of an information




The reproduction control information creation section 93 creates
reproduction control information 51 20 associated with the reproduction
conpati bl e-audi o data, an EMD recordi ng nmethod type 60 which represents the
type of a nmethod for recording the EVMD data 20 and is based on the
reproduction control information 22 in the EVMD data 20, EMD data |ink

I nformati on 61 which indicates a recording position 25 of the EVMD data 20,
and copy audio data link information 62 whrch indicates a recording
position of the copy audio data. The reproduction control information
creation section 93 outputs these data to the recording section 95. 30 The
recordi ng section §§°PE@H}%§PPHE""F%§JrgédGEP?’a?‘i-nchﬁpgﬁ‘P Heakdi oofatRe out put

by the audio data poaversioveniseati dhehforhat Lapyeooutingdfimragas opt put
result provided bynbiigad Rl Adyal LAY GO bn! 83 OGRS I%%u%fa& cBReASLT 1 O

¢ [ J put b acqul srtion

section 92 to thelPE?J’f"B’lfdé’Pl %‘F’Fae‘E&BPog%ﬁtlanf?:‘f'eaﬂlauqli?edEB‘i))P%UGF%l‘?fat a
file 13, the ranageeettorn 940r aad i ®rddirdild . sectidnt be. EMbe @datidof ddiea 14,
respectively, in th A eqqr di f the
repr oducti on- corrpat‘?Ill)‘l;é(}fs‘aiug!a EleQEEJn oA ggeg%%e% %E’dlegg}a&?taga%%t? ESE% dat a
20 may be recor dedegsion 19|7I'érﬁﬁﬂ%‘?u%leﬁﬁuééﬁéﬁﬂﬁﬁ@nwwSteﬁ’élP%p?Q)duct i on

audi o 10 data dir eatdray cbpy, atdies dapy centiemsilaf asebitioat@sy 13', and the
EMD data directory 14', which are shown in Figure S. Next, an operation
for recording audio data recorded in a CD or a DVD-Audio to the information
recordi ng ned®um 96 15 ul¢Fy PNECGHIOIPHEIRGIRtieBFW FECapbdidathe B wi| |
be described. ThelaeqRpsiwhiohisddbtoibBi2dag e dlstird bdaien sysipid,

thereto. The audi ocdghad AGYHEEIDYebBEaALS Hedlih ¥b will be described.
When recording the EMD data 20 (Figure 2), which includes
reproduction contrgl information 22 and compressed audio
15 data 21, using the information recording apparatus 91, the
acquisition section 92 acquires the EMD data 20 and outputs
the reproduction control information 22, the compressed
audiodata 21, andthe EMD data 20 to the reproduction control
information creation section 93, the audio data conversion
20 section 94, and the recording section 95', respectively.

The elementary extraction section 97 extracts only
elementary portions from the compressed audio data 21 output
to the audio data conversion section 94 and outputs the

25 elementaryportionstothe reproductionaudiodataconversion
section 98 and the copy audio data conversion section 99.
In the reproduction audio data conversion section 98, the
compressed audio data 21 from which the elementary portions
are extracted is converted into reproductibn-compatible
30 -audio data conforming to an encoding method, e.g., an LPCM
method, which ensures reproduction compatibility. 1In the
copy audio data conversion section 99, the compressed audio
data 21 from which only the elementary portions are extracted




section 92 is output to the audi o data conversion section 94. In this
case, the operation of the audio data conversion 20 section 94 is the sane
as that of the acquisition section 92 1in the case where the EMD data 20 is
input to the information recording apparatus 91, and therefore the
description thereof is omtted. 25 The reproduction control information
creation section 93 creates the reproduction control information 51
associated with the reproduction conpati ble<28udi o data and the copy audio
data link informati on 62, which indicates a recording position of the copy

audi o data, and out gyt o8 tags t Jda8 o di ecti 5., The
recording section 95 r?acor_dﬂs%%t %ggﬁeg?%uctl 8n8§g%ba@gbcﬁe?%hg§%§sd§°aa

out put by the audi o®CTRESESIGRVEIIGRISBROGR 949- + [F@ MBPyrethgdi canfhti® and

an out put result prosedibrby theyimgpopeltictioan 30 © control information
creation section 93 to the reproduction audio data file 11, the copy audio

data file 13, %nd the management information file 12, respectively, in the
i nformation recording medi BAF9¥- 1he ausiie dafagonyerHansaction $4eBIES t o
the EMD data fil e lthe Eephoguwtienofonpatibipraiict date aaapaid kbpy aiitiie dat a
and the copy audi o gala:dRHe 28 agki i ng
one of the reproduction aud?o 82?@%?%@2’& 8%3/ ?fwggﬁét%gﬁ%%gggﬁ% I'o data
directory 13', whi cHPE ¥ EheRAeneprtarysrrgction sgehien Panirgludepordat a

format for the infidrenalémsmtaeyqraitignepdinemidpatdandio dadai s outputSitouct ur e
of an informagpon rgeoLgi ' 0k g odi oenyt 0

present invention" is o%%%?ir%ggw%ﬁigc%%ﬁ%an%%r%o llar.ren't %Bo%n# %Zle
present invention, SOPY¥ PRRHLELR| PAVETHIONISFEIEAR IhEASr FhtiHADPBEOr dRng

medi um 10 the reproduction audio data conversion section 98 and the
copy audio data conversion section 99, if the input audio
data including only the elementary pdrtions conforms to an
15 encoding method which is used for conversion, no conversion
operations are performed on the input audio data.

The reproduction control information creation

section 93 creates reproduction control information 51

20 associated with the reproduction compatible-audio data, an

EMD recording method type 60 which represents the type of

a method for recording the EMD data 20 and is based on the

reproduction control information 22 in the EMD data 20, EMD

datalinkinformation 6lwhichindicatesarecordingposition

25 of the EMD data 20, and copy audio data link information 62

which indicates a recording position of the copy audio data.

The reproduction control information creation section 93
outputs these data to the recording section 95.

30 ‘ The recording section 95 records the reproduction
compatible~audio data output by the audio data conversion
section 94, the copy audio data, an output result provided
by the reproduction control information creation section 93,




to which the reproduction conpatibl e-audio data and the copy audio data
are recorded and in which the managenent 20 information file 12 can be
referred to for these data. Therefore, if at |east the managenent
information file 12 can be decoded, reproduction conpatibility with any
reproduci ng apparatus can be ensured and hi gh-speed copying of the
conpressed audio data 21 included in the EMD data 20 25 can be realized
usi ng a copyi ng apparatus whi ch cannot deeatte - the EMD data 20. 3.
Structure and operation of an information reproducing apparatus according

to Enbodinment 1 of the 3 resent_inventjqn xt, an i.nformatiqn

r epr oduci ng apparafﬂg t%%gﬁﬁhgﬁgat%9 Eﬁggﬁ%ﬁﬁhﬁzf %ﬁqdﬁﬁitbﬁg§gﬁﬂnfﬁvgﬁtion,
which 31 - k _. repoothegepmadiicidatadiedartdetilienllhehenéapynatdimdaggor di ng
_mE?' um 30 W !5| be rdesCis Pagdhe ﬁhz%&e%eix%iﬂﬁ:xﬂxa‘@h&?ﬁi@a&%%@&%ﬁ t«t?a@ EMIf) th

i nformation repr.oduc par at us according. to odi nen .0 e
present invention. 9hd #Jrr}fpeoagratF%"TPGI"(E&V%%Cilﬁgghﬁp’dﬁpﬂ“ﬁgl‘iﬁfﬂcﬁ’f R8s an
acqui sition setti omedd@m %.control section 103, and a reproduci ng section
104. The control section 103 includes a reproduction control information

10 reproduction control sectiqn 106. The acguisition section 102 _acquires a
management i nformation %aﬁgpigc?pgﬁp?ﬁgpm t&ﬁf‘i‘%‘?f“‘?'aé:&%’}aﬁﬁél?rgafﬁm 10
and out puts the actbé reabymandientiata,i aidrvet EMD data 202may Heé melrerdedt r ol

section 103. The daia fQ@ladrd cbARIMAAIRTBAL of tHOFdPHIMBLib6n BudPoi S as
shown in Fi gures 5

d 6. t, .the reproduction confrol infornatio
repr oduct i on “cont rgi?{]asg&ff%ﬁloe’%’oélinn e %Q%EP :}'o g@%?ir%ﬁefﬁéry 13V an

the EMD data directory 14', which are shown in Figure 8.

Next, an operation for recording audio data recorded

inacCDora DVD -Audio to the information recording medium 96

15 using the information recording apparatus 91 will be
described. The acquisition section 92 acquires audio data

input thereto. The audio data acquired by the acquisition
section 92 is output to the audio data conversion section 94.

In this case, the operation of the audio data conversion

20 section 94 is the same as that of the acquisition section 92
in the case where the EMD data 20 is input to the information
recording apparatus 91, and therefore the description

thereof is omitted.

25 The reproduction control information creation
section 93 creates the reproduction control information 51
associated with the repro'duction compatible-audio data and
the copy audio data link information 62, which indicates
a recording position of the copy audio data, and outputs

30 these data to the recording section 95. The recording
section 95 records the reproduction compatible-audio data
output by the audio data conversion section 94, the copy
audio data, and an output result provided by the reproduction




20 decodes the managenent information file 12 so as to retrieve audio data
i nformati on 50, which includes reproduction control infornmation 51
associated with audio data to be reproduced, fromthe managenent
information file 12. The reproduction control information reproduction
control 25 section 106 acquires link information, which indicates a
recordi ng position of the audio data, fromthe reproduction control
information 51 included in the retrieved awi o data information 50. The
control section 103 outputs a control signal to the acquisition section
102 such that the 30 acquisition section 102 acquires the audio data from
the information r&OHFEPhIRAREIACREsaséer SACEHD 23GtA FlrirppFRduction
informati on and outamdie ddim &dqui 1kd thedeopyaiudibodate finepLddugidnghsect i on

104. The control Sﬁ%ﬁé}gﬁ’gﬁ @ﬁs]%%ogutﬂtiteslg'cgcgtggggtﬂ&%glll poe ttH

reproduci ng section 1 I the reproducin ctron reproduces
the output audio dafermatigngreerrdingirediuy 86k drafHentase udPrdatondspart
of anot her i n3%or mrtcended moodhei EMD dapar siles 1according to Enbodi ment 1 of
the present invention. The information reproducing apparatus shown in
Figure OB is the sane as_ the information reproduci ng apparatus 101 shown
in 10 Figure 10A except tFaFhrieceef she ser¥odirtion-sampitibde aphgnrataos is
different from theaodntheokcoppciudie d8th wag\we devolcdgirses R0Aild hmdeanar ol
section 107 includ .g.nati on 5 cti E ta

r eproducti on cont rg_ %e%?%§%%09§hgan#a trﬁgc"pr'd:ge gg’lggﬁt%nt rl\éc%dq?nf S?Fr%ti on
repr oduct i on ont r giredeey; ok’ AOE. the goBw AP (ftaoRisestorgnlibe vhéehdes
the EVMD recordi ngaretshodnt ipaigiiref 81 hen B2 at Aanmd0r raki @tbZormat! uded

in the audio data 4 oRgRt 119 oPHat & braing medium 10 described in
"1l. Structure of an information recording medium according
to Embodiment 1 of the present invention" is obtained.

15
According to Embodiment 1 of the present invention,
it is possible to provide the information recording medium 10
to which the reproduction compatible-audio data and the copy
audio data are recorded and in which the management
20 information file 12 can be referred to for these data.

Therefore, if at least the management information file 12
can be decoded, reproduction compatibility with any
reproducing apparatus can be ensured and high-speed copying
of the compressed audio data 21 included in the EMD data 20

25 can be realized usinga cépying apparatus which cannot decode
the EMD data 20.

3. Structure and operation of an information
reproducing apparatus according to Embodiment 1 of the
30 present invention

Next, an information reproducing apparatus
according to Embodiment 1 of the present invention, which




20 reproduction control information 51 associated wth audio data to be
reproduced is managed, so as to determ ne whether or not EMD data 20 can
be reproduced. Wen the determ nation section 108 determ nes that 25 the
EMD data 20 can be reproduced, the EMD data reproduction control section
109 outputs a control signal to the acquisition section 102 such that the
acquisition section 102 acquires the EMD data 20 based on EMD data |ink
information 61 and out puts the acquired EVDsgata 20 to the 30 reproducing
section 104. The control section 107 outputs a control signal to the
reproduci ng section 104 such that the reproducing section 104 reproduces
the EMD data 20. 33rePfRéHcemaudie drhnmecroiedkir thednfogndbien neerlingat
the EVMD data 20 canm@tiuhe1logpriaduseddesti-ibBal he case described with
reference to Figure 10A, the reproduction control information reproduction
control section 106 acquires link 5 information, which indicates a
recording position of the Figwreo 108t & 4rh%ﬂpkhél¢%@¥bdﬁbﬁmohnéeﬁmﬁtépn

information 515 i nclepd6duéing Appatutive dai aacbaf:@iﬂﬁitb%b'wlmlﬂe icentehel
section. 102 such

section 107 out put tral nal to t uiSiti

t hat the acquisitigﬁ%s ?IO%nYBE uiresQES SEQLHR Lﬂétar?P%ﬁ?¥ﬁ8
i nf ormati on record@ﬁgaﬁiEﬁﬁuﬁ°10ﬂ§é§éﬁsa@ﬁ¢%¢#§¥$égﬂﬁﬁe§l¢mrﬂ@ﬁrﬁqmﬂﬁﬁplon and
out puts the acquir edctaslixnajakaat @ ﬁéiﬁ:oaaeixaﬂts@cmﬂoﬁem4 onTﬁQAcon‘Ehel

control section 1 t roI | nal r duc ection
%Z 9&'%19%0% %ncg oduc on con%% Ial.Udi o

104 such that the reproducin Section 1 epro guces ha" ou pu
data. Accordif torﬂﬂﬁﬁﬂQEﬁwlFm@#ﬂihéesFy@EﬁNGrnventlon any information
reproduci ng apparatus can reproduce audio data w thout decoding the data

format of the EMD data 2020, a5,4:9R90Rsebifoh oY TBLL P SR,

apparatus can decode
information file 12 fromthe informationrecordingmedium 10

and outputs the acquired management information file 12 to
15 the control section 103. The data format for the management
information file 12 is as shown in Figures 5 and 6.

Next, the reproduction control information

reproduction control section 106 in the control section 103

20 decodes the management information file 12 so as to retrieve

audio data information 50, which includes reproduction

control information 51 associated with audio data to be

reproduced, from the management information file 12. The

. reproduction control information reproduction control

25 section 106 acquires link information, which indicates a

recording position of the audio data, from the reproduction

control information 51 included in the retrieved audio data

information 50. The control section 103 outputs a control

signal to the acquisition section 102 such that the

30 acquisition section 102 acquires the audio data from the

information recording medium 10 based on the acquired link

information and outputs the acquired audio data to the
reproducing section 104. The control section 103 also .



at |l east the managenent inf ormat ion file 12, thereby ensuring
reproduction conpatibility. 4. Structure and operation of a copying
apparatus 25 according to Enbodiment 1 of the present invention Next, a
copyi ng apparatus according to Enbodi nent 1, which copies audio data
recorded in the information recording medium 10 into another information
recording medium wll 30 be described. Figure 11A is a block diagramof a
copying apparatus 111 according to Enbodi ment 1 of the present 34

i nvention. The copying apparatus 111 includes an acquisition section 112,
a control section 113, and an output section 114. The control section 113
i ncl udes a copy daPatPEight Fenrtrelsi@nlitetherrererdneiapisestise ctqofrchi 2

acquires 5 a managenebhthé REprémiding skict €orl 2 osrremrbhece ntne Fatpwihaudscor di ng
medi um 10 and out pg&@ t he acqui red managenent information file 12 to the
control section 1137°%n this case, the data format for the nmanagenent
information file 12 is as shown in Figures 5 and 6. 10 The copy data

control sectia@ 116 in theigors noB isaailicer dildyramt MUihstdatond paktsdgnal to

the acquisition s i .th h caui si ti ect. .
retri eees audi o d%?%ﬂh%%f cjiirjn?r%’? }lﬂgﬁl%b%e f’gﬁg}lﬁ%l#. easr%Ef\l/% %gastb gpi ,to
i nformati on 52 ass®ehostiggnii ¥ hoENhed Prasont tnvsatdep: edlhe fingprrgelon

managenent i nf or maképroduchfg labpa@radts tdho¥qim IFigugePYoB ULk Ghédakame iaik

information 62 included i aud] i nf I r pned_in the
audi o data infornma %onq’?ggrﬁ%'ﬁeonco%lteﬁgfgg%lc [ oﬁggggé%%{]p@?s gﬂg‘!gpnt ?:Lo
signal to thd%0 Arei LPBneseert obhatl 2 seeifnoRarsechéonctl sThI%n itsecti on

112 acquires, baserligutet heB acqai 60 Broalthd cé@tPol section 103 shown
in Figure 10A.

The control section 107 includes a determination

15 section 108, an EMD data reproduction control section 109,
and a reproduction control information reproduction control
section 106. The determination section 108 decodes the EMD
recording method type 60 of the EMD data information 52
included in the audio data information 50 in which

20 reproduction control information 51 associated with audio
data to be reproduced is managed, so as to determine whether

or not EMD data 20 can be reproduced.

Wheh the determination section 108 determines that
25 the EMD data 20 can be reproduced, the EMD data reproduction
control section 109 outputs a control signal to the
acquisition section 102 such that the acquisition
section 102 acquires the EMD data 20 based on EMD data link
information 61 and outputs the acquired EMD data 20 to the
30 reproducing section 104. The control section 107 outputs
a control signal to the reproducing section 104 such that

the reproducing section 104 reproduces the EMD data 20.




link information 62, audio data froma file designated by the copy audio
data link information 62 and outputs the acquired audio data to the output
section 114. The control 25 section 113 outputs a control signal to the

out put section 114 such that the output section 114 outputs the audio
data, which is output by the acquisition section 112, to another
information recording nedium 30 Figure 11B is a block diagramillustrating
part of another copying apparatus accordirngst-o Enbodi mrent 1 of the

present invention. The copying apparatus shown in Figure 11B is the sane

as the copyi ng apparat us 1 sho 35 in Figure 11A except that a_control
section 117 shown in Fi gl]}a}benl%mﬁgt‘?ﬁ‘?fléFé?f?SFFqu H'é’ac‘g%%lngﬁﬁ‘iaﬁn 113
shown in Figure 1lvke BD[frtaheamiotdectemrditddi nslindds castkedesanibatli on

section 118, an EM3idat e€8P¥nsONd Figteel 160, 1 RpdoBuctilY Silidogontrol

section 116. The determination section 118 decodes, t he END recordin
net hod type 60 of orﬂﬁﬁjaori ﬁ?%?‘%ﬂf”ﬁb?l“ §9NHIRY SeRd At 198 AsudEes 110k

i nformation 50510 iinfepnetidBvDwiita idditatde acoptedlingy pasdgich «fothe to

determ ne whether s981804atdat 2rbR 1HR! rbofoddteiENLEALR129n e8RS Hegpded.
Wien t he det erm nat,i 0561 %%%t] on.118 get ermnes that the data format for the
EMD data 20 can be H#&t% Jirhr{(’(?r D TR TEY InEYIILHAM 0 - i nFRf RANtEAL

recordi ng medi um t §e@hierh 107e oBENtlsh alatoatP6l i signadi ¢d, thaead&h.sdatiancopy

control section 1ll8ecOid40® SucHOMA10tns @88l si©idnhSelCHY Jobi NYuieeli ON

112 such th t he_acquiLsition_section 112 acquires the END data_ 20 _from
t he i nf or mat ia%on regg?%'inhbo %@E"i‘ﬁﬁ?"fbh%h‘é ‘H““S‘%l CEATL Y et Y A8 PR on 61

and out puts the EMPRddreaag@uirxed Rénkuinform2bigrendortbits The aumtired

Sﬁcti on 117 out put su@id WteOlto $h&NAdpAdauhfy OsddUlonS§6ki ONpLkl 4ol t hat
the output section 107 outputs a control signal to the reproducing
section 104 such that the reproducing section 104 reproduces

15 the output audio data.

According to Embodiment 1 of the present invention,

any information reproducing apparatus can reproduce audio

data without decoding the data format of the EMD data 20,

20 as long as the information reproducing apparatus can decode
at least themanagement informationfile 12, therebyensuring

reproduction compatibility.

4. Structure and operation of a copying apparatus
25 according to Embodiment 1 of the present invention

Next, a copying apparatus according to Embodiment 1,
which copies audio data recorded in the information recording
medium 10 into another information recording medium, will

30 be described.

Figure 11A is a block diagram of a copying
apparatus 111 according to Embodiment 1 of the present




section 114 outputs the EVD data 20, which is output by the acquisition
section 112, to the target recording nmedium 25 Wien the determ nation
section 118 determines that the data format for the EMD data 20 cannot be
decoded in (is not supported by) the target information recordi ng nmedi um
to which the EMD data 20 is copied, as in the case described wth
reference to Figure 11A, the copy data control 30 section 116 outputs a
control signal to the acquisition section 342 such that the acquisition
section 112 acquires, based on copy audio data link information 62
included in copy audio data information 53 retained in the audio data -
--------------- 36:0VERE &Rt | 0ANS0, CORIHING dAPEAFREIR 411 | dn¢ledegnated by

the copy audi 0o datagliisktidif dtabhonlH2a ek rltgedtSoh ML 3gcqidiansshtpatidi O
data to the output 236eki0mM 14 q T%Soﬁ&ﬁﬁ]t %E?tfcﬁacH'l@ﬂz?c’ﬂzd%tao%ﬁ%%i%g”tro'

signal to the output section 11 out'put section out put s
the audi o data, wSPBRTPL SEaERR 1§ -t HdereANisition S§§Ei—?‘brillfla2°qucl6eﬁhe
target infornstioa mecwgdnegt NEQE dfilatAeaorrdiaglz of b odhere hih £ dreft ibhe

present invention, %ﬂﬁf .l east e I 12
can be decoded, augigzgr %?%&PJHC ud%r}diq?’r‘i{{?H@QEﬁ%] t@fl% canrpégbeineégpl ed
into anot her i nfor AREPHIRtHeadidend? fiedha#PREERbERCtigBe &4 ng IPfE1iaSRES or nat
of the EMD data 20:ithdSXi{tanbothdae For2ihe mabhiéitdit @noObrmat ionf HITEALI200s

recordi ng nmedi um ggcggéurpg_ntglﬁ%dsngg& & of the present invention A data

format for an information recor Ium 20 according to Enbodi nent 2 of
t he present ifRention includes a managenent information file, a
reproducti on audi o data fThtegomndiaga EdAxxial settien 1SsChnatitatewnitesmat

ensures section 113 outputs a control signal to the acquisition
section 112 such that the acquisition section 112 retrieves

audio data information 50, which includes EMD data

15 information 52 associated with EMD data 20 to be copied,
from the management information file 12 so as to acquire

copy audio data link information 62 included in copy audio
datainformation 53 retainedintheaudiodatainformation 50.

The control section 113 outputs a control signal to the

20 acquisition section 112 such that the acquisition
section 112 acquires, based on the acquired copy audio data

link information 62, audio data from a file designated by

the copy audio data link information 62 and outputs the
acquired audio data to the output section 114. The control

25 section 1l13outputsacontrolsignaltotheoutputsection 114
such that the output section 114 outputs the audio data,

which is output by the acquisition section 112, to another

information recording medium.

30 Figure 11B is a block diagram illustrating part of
another copying apparatus according to Embodiment 1 of the
present dinvention. The copying apparatus shown in
Figure 11B is the same as the copying apparatus 111 shown




reproduction conpatibility and all ows audio data included in EMD data to
be copied at high speed. 25 Figure 12 is a schematic di agram of an

i nformati on recordi ngnedi um 120 according to Enbodi ment - 2. For exanpl e,
the information recording nmedium 120 is a DVD-RAM di sc. The DVD-RAM di sc

120 includes a reproduction audio data file 11 30 to which

repr oducti on-conpati ble audio data (first audio data) is recorded, a
managenent information file 140 to which -rgproduction control information
mainly related to reproduction of the reproduction-conpatible audio data
IS ------- ----- - 37 _ recorded, and an EMD data file 14 to which
distributed EMD ddfaFigureddpderent that @ qoatrehestionekt? shRENGER a

recorded to each fiMigunel11Boes daseeidied from ithefldorthen skettabh. 1F ghoen 13

schematically illustr EMD data 20 is recorded to the DVD-RAM di sc
120 of Figure 12. 25 9#§&my9%hEnbodlnent 1, the EMD data 20 includes

conpressed audio 10 data 21, which is conpressed according to an MP3
met hod, and r®producti onmaentsmirdinkeetiin A1722neRERe at @dtadmihatben

conpressed audio d en E tr t
distributed 15 EN%ESE%%H }\(i}grsa‘? g?c’?r ggﬁg ﬁ% dldssteacltgy‘? eﬁle Qﬁd.‘? is
di stributed. The c&RBYes&d® NPBnﬁﬁﬂﬂofﬂﬁ$&°2111ﬁmlud@Belnd€¥ﬂ@uEREﬁ@%ta 20

i s decoded so as teectidi @1BREModesphedut reforainpaidibloa el 60 dE BMD The
O Leproguet | onagpmalb iy Al ARhidgks [LGATE LA LI ARiERT gluCt ] on

audio data file 11 conver romt
contr ol |nfoﬂﬁhtloﬁnZQlcﬁ$N9QRﬁﬂj2Pﬁ°ﬂﬁ§“ENdeﬁﬂﬁnzge§oSaésﬁed&éeﬁﬁﬁﬁﬂable

in the whether or not data format for the EMD data 20 can be decoded. .
When the determination section 118 determines that the data
format for the EMD data 20 can be decoded in (or supported
by) another information recording medium to which the EMD

15 data 20 is copied, the EMD data copy control section 119
outputs a control signal to the acquisition section 112 such
that the acquisition section 112 acqguires the EMD data 20
from the information recording medium 10 based on EMD data
link information 61 and outputs the EMD data 20 to the output
20 section 114. The control section 117 outputs a control
signal to the output section 114 such that the output
section 114 outputs the EMD data 20, which is output by the
acquisition section 112, to the target recording medium.

25 When the determination section 118 determines that
the data format for the EMD data 20 cannot be decoded in
(is not supportedby) the target information recording medium
to which the EMD data 20 is copied, as in the case described
with reference to Pigure 11A, .the copy data control
30 section 116 outputs a control signal to the acquisition
section 112 such that the acquisition section 112 acquires,
based on copy audio data link information 62 included in
copy audio data information 53 retained in the audio data




DVD- RAM di sc 120, and information, which is used for nanaging the EMD data
file 14 and the reproduction audio data file 11, 25 are recorded to the

managenent information file 140. As a result, the distributed EVMD data 20
is recorded to the EMD data file 14, and the reproduction-conpati ble audio

data for ensuring reproduction conpatibility, i.e., audio data decoded by
an LPCM nethod, is recorded to the reproduction 30 audio data file 11.
Figure 14 schematically illustrates how audi®é data recorded in a CD or

DVD- Audio 30 is recorded to the DVD-RAM 38 disc 120 of Figure 12. In

Enbodi nent 2, the asdiduilalion $ECALARM dftal BT 411 PVREAUAERA 0 Sl OV

audi o dat a. The LPCM audi o data out ut

recorded to the rePTROR M DU Héﬁ%mﬁﬂi{”én 162 grd Ptltn’%t%t}}epwaﬁléfe@ t he
LPCM audi o data. |ndwtivatdate f 6o reagiuigputhesedtgpnoduss i onrmeudésntdatia fil e

ded f '
éi— LZ c:)(ragce)(rj '?0 t g;é&ﬂﬁg:?f@f{putf% %ks@&i gf'%rtz}]ti%%h outgﬁt 's@cgio@tflan may

repr oduct i on- cénpat?‘iﬂhethéﬁd‘m? QEERIY Seckhenr iy ouéprbe idie gRdio data,
conpatibility, i.e.whith itsheutpR€Myattti acqldisatios seeetdad2l, aothe target

reproduction audi 0 i dRtaafidf L ures of the reproduction audi 0
data file 11 and tlhe EI\/I% dat #%ngi}%4%%gggé‘dl ng to Enbodinent 2 of the 15

present invention are the sane as those of corresponding el enents shown in
Figure 4, and therefore tlecddedtnd pb Eabodiherteaf of sheprésatt idserriasar, i bed

above, t he r eph 0duGhi.pn ag rgl%vqﬁ%eelngﬂgggm%?g %ﬁllfgfﬁé’?%“e%ﬁx £ p r12geaudl 0

data recorded in the Crea

decodi ng the conprél§§8€|e%u&u§lﬂd%a§a2§lr%ﬁ’@éé ih BheeEMR)idsta; Eﬁt‘@d‘ EWD dat a
20. It is preferablepiédtirttiveanstpiroduebimatiRapatobdBrea ndioutl atidhodt

encoded by an enco@kB83ing the data format of the EMD data 20.

15 (Embodiment 2)
1. Structure of an information recording medium
according to Embodiment 2 of the present invention

A data format for an information recording medium
20 according to Embodiment 2 of the present invention includes
a management information file, a reproduction audio data
file, and an EMD data file. Such a data format ensures
reproduction compatibility and allows audio data included

in EMD data to be copied at high speed.

25
Figure 12 is a schematic diagram of an information
recordingmedium 120accordingtoEmbodiment 2. Forexample,
the information recording medium 120 is a DVD-RAM disc. The
DVD-RAM disc 120 includes a reproduction audio data file 11
30 to which reproduction-compatible audio data (first audio

data) is recorded, amanagement information file 140 towhich
reproduction control dinformation mainly related to
reproduction of the reproduction-compatible audio data is




met hod, which ensures reproduction conpatibility, e.g., an LPCM nethod. 25
Figure 15 is a diagramillustrating a detailed structure of the management

information file 140. The managenent information file 140 .includes audio
data information 150 for managing information related to 30
reproduction-conpati bl e audio data. A piece of audio data information is
provided so as to correspond to a piece of reproduction-conpatible audio
data. 39 The audio data information 150 Tntl udes reproduction control
information 51, which is related to reproduction-conpatible audio data,

and EMD data i nfoniRikagalaha HenEMR:datd 1h0dBhi0N ditrhtaiiggoan O

EMD recordi ng net ha g link i nformation audi o
data |ink informati 2. reﬁ‘?éd?@p?s()&ﬁci?o‘?’?%ﬁp%? information 51, the EMD

recor di ngnet hodt ype 60, and the EMD data |ink infor matl on 61 10 are the
sane as those described |rNe§tngq5|ag@ relroz}o ggg&f q]&?eg dRbLEN
I'nc es

In OI’I'TB.'[IOI’]l ormation

thereof is om:[{ted Tg %ﬁ MD dat a_ |
whi ch represents a RoTRFT e‘s’?“a\"t p05|t| on of the corrpressed audl o data
21 in the EMD data 20, WhICh is indicated by the EMD data |ink 15

information 61. Figure 16 to sh UdIO
data information 150, theﬂrlgh#% 15(;%?%#5@&1% |%j[ e- auggéhggtggg dtgﬁg zﬂ \

data 20, and al so 28 quoagfeﬁgtoegh? RVBr RA fi&ﬁcl 129 QfHiguret R2 - aSdmdlamt a
i nformation 150. Atodwmdodibent dhoties EMbetataopyiingladds cothadirasseéd audio LPCM

audi o data, fiom agidd A ,DYR:iciP'id BEmpldiired QcBolMASTAY an MP3 method,
and reproduction control information 22 associated with the

compressed audio data 21.

When the EMD data 20 is distributed, the distributed

15 EMD data 20 is recorded to the EMD data file 14 as it is
distributed. The compressed MP3 audio data 21 included in

the EMD data 20 is decoded so as to create LPCM

reproduction-compatible audio data. The LPCM
reproduction-compatible audio data is recorded "to the
20 reproduction audio data file 11. Information, which is

converted from the reproduction control information 22
included in the EMD data 20 so as to be decodable in the
DVD~-RAMdisc 120, and information, which is used for managing
the EMD data file 14 and the reproduction audio data file 11,
25 are recorded to the management information file 140. As a
result, the distributed EMD data 20 is recorded to the EMD
data file 14, and the reproduction-compatible audio data
for ensuring reproduction compatibility, i.e., audio data
decoded by an LPCM method, is recorded to the reproduction
30 audio data file 11.

Figure 14 schematically illustrates how audio data
recorded in a CD or DVD-Audio 30 is recorded to the DVD-RAM




25 disc, only reproduction conpati bl e-audi o data nmaybe recorded to the

DVD- RAM di sc and EMD data may not be recorded. In such a case, the audio
data information 150 may not include the EMD data information 151.

Al ternatively, when copying audio data, i.e., LPCM audio data, froma CD,
a DVD, or the 30 like, to a DVD-RAM di sc, the reproduction conpati bl e-audi o
data may be recorded to the DVD-RAM di sc. Moreover, in addition to the
LPCM audi o data recorded to the DVD-RAM dis@8 as it is out put fromthe CD,

DVD;, or the like, MP3 audio ----------- - --------
data, which is crea the LR dio t acc rdr to an
MP3 net hod, nay be Pg%%%gg%gg%g%gqta to %%WﬁAd%I hs l?n &heral ,
the END recordi ng nEetRifiad b the Ct ep D¥Behedicn 39 11 LPBYtauSHosiateen Thel D
nunmber or name whi chPcpedid deis 6&@uﬂ:}tﬁﬁm&he@Dd:lr&iVDJAhhﬁtL@n3($5[§§:‘€d%zfd¥d

i di EMD d I
Dot e | iy et Forthel PR AR ISR RS o0y 9 06 0%t B0, co

provi des an i ndr cati1on of

froma CD or a°DVD,th& F'BE'Brd’é’dllas data. EVDinfoveding  fest horhagipe Ghe
Mor eover, i nfor mat i xeproduceonlasdha@itestde llﬂi@&@cﬂﬁd&&@b&h@ﬁ&hég&rfén@f the

conpr essed audi o daf g, érngtl&e%%geﬂoas l\t,h ngs ggrgat% t.k(_-,%e%%ﬁ?ﬁ?%em and

information, which |1 ndicates € recor
conpressed 15 audi F'Patata file e‘éord%ﬁtlaa@stlh’é Eh@r&HQP@u@*‘a?tC@ Fppkatible

informati on 152. Fiapdie datd foarmidmeﬁngcﬁ@&eau@tmxﬁ%aﬂa@ibltmey Ilnfeor mation
recordi ng medigm ( ﬁﬁ%@ cc r 0 L.n the
i nfornation r!ecord::e}r49 |%|rlrl18%éd¥a%% Ia:l %re %o t er 58%?4% lgﬁcﬁ%ilaata

directory 11' and aE—ﬁH‘ﬂa‘tJa di rectory 14 are |ncI uded in place of the
reproduction audio data file 11 and the EMD data file 14,

The structures of the reproduction audio data file 11
and the EMD data file 14 according to Embodiment 2 of the
15 bresent invention are the same as those of corresponding
elements shown in Figure 4, and therefore the description
thereof is omitted. As described above, the reproduction
compatible-audio data is created by copying audio data
recorded in the CD or DVD-Audio 30, or the like, or created
20 by decoding the compressed audio data 21 recorded in the
distributed EMD data 20. It is preferable that the
reproduction compatible-audio data is encoded by an encoding
method, which ensures reproduction compatibility, e.g., an

LPCM method.

25 ‘

Figure 15 is a diagram illustrating a detailed
structure of the management information file 140. The
management information file 140 includes audio data
information 150 for managing information related to

30 reproduction-compatible audio data. A piece of audio data
information is provided so as to correspond to a piece of
reproduction-compatible audio data.




respectively. Each piece of reproduction-conpatible audio 25 data and ENMD
data maybe recorded as a file under a corresponding directory. According
to Enbodi ment 2 of the present invention, reproduction conpatibility is
ensured by reproducing the 30 reproduction conpati bl e-audi o data and ENVD
audio data link information is used for copying audio data included in the
EMD data 20. Therefore, it is possible to provide an information recording
medi um whi ch can be copied by even 41 a cop%ing apparatus which cannot
decode the data format for the EMD data 20. 2. Structure and operation of

an information 5 recordingyappalghys aggoy di fEQmﬂ@o%dil%”t %ngf&dt ge

present invention Next, an_ 1nformation recor_lng apparatus accor |ﬁg to

Enbodi ment 2 of t he"PrESERELIPMmRARLTeA, inferaatian Bldsvhish ds relatadateo an

i nformati on recor di reprvddictihod-8mpatiblde awEscrideed., Fiagdr e EMD | Slagabl ock
di agram of an i nforyyJ,R8+1& di a cor dj t nbaodi ment
2. The 15 infqgrmation rec%r_ﬁ?%'ag%fr%@ﬁégﬁ%in%géwa}ﬁgg‘ gﬁgg&?g}lgﬁ #On

section 92, a Peprddlictsaridaameshod ivge ned i BYP drbadinh infesnabirm 83, an

audi o data conver sian EMDtawhidl @4taanchka infeaeitdongisecti on- 185. The audio
data conversion section 184 includes an elenentary extraction section 187,
20 and a reproduction audi 0 data conversion section 98. Next, a recording

operation for recording t W& EREPrediction epnfimolbipternpatiannhki cthe EMD
di stribution systemetordireyméttodruypei 60, 4RTOediMDGarRdiinRi h86rmdtilonbe1
described. Injghe 25.¢RSQaRE a%%g%gﬁggcéim%d%m%gh%nggt (] gfﬁleéz)efo}’:\'g i ch
i ncl udes repr oductthon control Intormatl on and conpressed audil O
e description thereof is omitted. he EMD data link
information 152 includes information which represents a
recording start position of the compressed audio data 21
in the EMD data 20, which is indicated by the EMD data link

15 information 61.

Figure 16 illustrates link relationships among the

audio data information 150, - the reproduction
compatible-audio data, and the EMD data 20, and also
20 illustrates information included in the audio data

information 150.

As described above, when copying audio data, i.e.,

LPCM audio data, from a CD, a DVD, or the like, to a DVD-RAM

25 disc, only reproductioncompatible-audio datamaybe recorded
to the DVD-RAM disc and EMD data may not be recorded. In

such a case, the audio data information 150 may not include

the EMD data information 151. Alternatively, when copying

audio data, i.e., LPCM audio data, from a CD, a DVD, or the

30 like, to a DVD-RAM disc, the reproduction compatible-~audio
data may be recorded to the DVD-RAM disc. Moreover, in
addition to the LPCM audio data recorded to the DVD-RAM disc

as it is output from the CD, DVD, or the like, MP3 audio




data 21, using the information recording apparatus 181, as in a simlar
manner to Enbodi nment 1, the acquisition section 92 acquires the EMD data
20 and out puts the conpressed 30 audi o data 21, the reproduction control
information 22, and the EMD data 20 to the audi o data conversion section
184, the reproduction control information creation section 183, and the
recordi ng section 185, respectively. 42 The elenentary extraction section
187 extracts only elenentary portions from&he conpressed audio data 21
output to the audio data conversion section 184 and outputs the 5

el ementary portiongakq, tv';’}ﬁdhei’é %%ttggrbga egs%éﬁgc%[%/@bého&d Seglion 98.

Simlar to Enbodi nent In the re conversi on-section
98, the conpressed a&ﬁﬂf@“ﬁiﬁ?aﬁ‘?fpgrwlﬂﬁr dvt e recerdnd A5y EMRrdatento ar e
extracted, is contbetk¥D-RMMOdasc o data encoded by an encodi ng nmethod 10
(e.g., an LPCM net hod), which ensures reproduction = conpatibility, as
repr oducti on npati bl e-audi o data. Thereafter, the audi o data conversion
section 184 oﬁputs the FBprasdSEelon themFPi Hresoxdéng aethod o tyme 60
recording sectionreprédentiss didoribitian syen Bermtdibe: dt-ondrpuwhidb

el ementary extract éﬁébﬁﬁ.%ts' 22\ gt%é el OF 14 ugféiiﬁrﬂu)élg}ld%%q ar ¥o:ngn o'vg&'f%

i nput audi o data|€Moutg repro ion ata conversi
section 98 as it g- tI]iErté'{eoabwleﬁdﬁﬁ‘ér#t@ﬁr‘&ﬁfot@fbﬁD(ﬂmp@“@aW}alch

conversi on secti ortngﬁrldeb an Hedieptionoflicom@aéesdenaldts @@tandneadtsa by

el ementary pait i ONSe 3 YR8 SR H %ﬁgggs\@?ﬁ%'r%cgégl f,d or

conversion, no con\gcgwm On operations are pe or e
data. The reprodudiStHPocHme §0-i MogeR¥er oAnEPERAion . %%@%SW%SS acreat es

reproducti on cont rgcordfing neltaranp&di t iaas of i tiec dombtds slelicat @iy @duegt iien
conpati bl e-audi 0 GRrab88s the EMD data 1ink information 61 and information,
whichindicatestherecordingstartpositionof the compressed
15 audio data, is recorded as the EMD audio data link
information 152.

Figure 17 is another schematic diagram of the

information recording medium (DVD-RAM disc) 120 according

20 to Embodiment 2. In the information recording medium 120

of Figure 17, a reproduction audio data directory 11' and

an EMD data directory 14' are included in place of the

reproduction audio data file 11 and the EMD data file 14,

respectively. Each piece of reproduction-compatible audio

25 dataandEMD datamayberecordedasafileunder acorresponding
directory.

According to Embodiment 2 of the present invention,

reproduction compatibility is ensured by reproducing the

30 reproduction compatible-audio data and EMD audio data link
information is used for copying audio data included in the

EMD data 20. Therefore, it is possible to provide an
information recording medium which can be copied by even




EMD recordi ng nethod type 60 which represents the type of a method for
recording the EVMD data 20 and is based on the reproduction control
information 22 included in the EVMD 30 data 20, EMD data link information 61
which indicates a recording' position of the EMD data 20, and EMD audi o
data link information 152 which indicates a recording start position of
the conpressed audio data 21 included in the 43 EMD data 20. The
reproduction control information creation- 4kction 183 outputs these data
to the recording section 185. The recording section 185 records

reproduction 5 CO”%EBB%%&%#&&&%%@%%‘S&%%@E é&%a%ﬂeodgéé FokhaY gflro_sci on

section 184, an out put pr ovi e repro Ion.  con
i nformation creatiofes&MPi ¢H288: and the EMD data 20 output by the
acquisition section 92 to the reproduction audio data file 11, the

managenent information fil ] %Qu%g.(prean B&hégga@tgﬁ ao%ic laﬁéinf&ﬁ?&%ﬁai vely,

in the information recordi ng nedi um 18b. prece

repr oduct i on- cBnpatieFPELiRFRRPIALAS agraritey BrBrbedimens A@f the prassnded as
a file under the lmveapteduction audio data directory 11' (Figure 17) and
the EMD data directory 14' (Figure 17), respectively. Next, an operation
for recording audio data recorded in a CD or a DVD-Audio to the

i nformati on recordi ng medNgft18® ifpayatign meeording ARPT G UserRPUH g
apparatus 181 w | | tb&mtedtiérdied.of il Mitiéntiinivent BOC wiRitPre dod@idi di@s oaudi o
data input theret he _audi o i . th I Skkiops,segtion 92
is output to ?ﬁe agaF% ggtggbgﬁ@%&@??ﬁgge%gg%%%f§4$m§ﬁhe 3%%fa9%%§ %% t he
audi o data conver sP8FCERaG-0on 184 is 25 the sane as that of the audio data
conversion section 184 in the case where the EVMD data 20 is input to the

information recording appapatdis gl LNhJRCALGEGOE S8SEht R on
recording apparatus 181 according to Embodiment 2. The
15 information recording apparatus 181 includes an acquisition
section 92, a reproduction control information creation
section 183, an audio data conversion section 184, and a
recording section 185. The audio data conversion
section 184 includes an elementary extraction section 187,
20 and a reproduction audio data conversion section 98.

Next, a recording operation for recording the EMD
data 20 distributed by a music distribution system to the
information recording medium 186 will be described. 1In the

25 case of recording the EMD data 20 (Figure 2), which includes
reproduction control information 22 and compressed audio
data 21, using the information recording apparatus 181, as
in a similar manner to Embodiment 1, the acquisition
section 92acquirestheEMDdata 20andoutputsthecompressed

30 audio data 21, the reproduction control information 22, and
the EMD data 20 to the audio data conversion section 184,
the reproduction control information creation section 183,

and the recording section 185, respectively.



thereof is omtted. 30 The reproduction control information creation
section 183 creates the reproduction control information 51 associated
with the reproduction conpatible-audio data and outputs the reproduction
control information 51 to the 44 recording section 185. The recording
section 185 records the reproduction conpati bl e-audi o data out put by the
audi o data conversion section 184 and an output result provided by the
reproduction control information creation s¥tion 183 5 to the reproduction
audio data file 11 and the managenent information file 140, respectively,
in the information recording nedium 186. Note that each piece of the
reproducti on conpati bl e-audi o _data may be recorded as a under

reproduction audi o data di F’E&ISF‘?H'&W exftraghinn chEtl‘?ParJrﬁgreXtFﬁ‘étﬂa’f‘Jan or mat
for the informti oeleeetraiygprtieds finoi 2he despredyed dudiddatst eLUotutpet of an

nformation recor donehd iy GACOLIRYGrd Lo aBOM P Niaa2afl ddipuRECERA!

i nvention Eg’)bt ai ned. 15 Accor g% resent

i nventi on, i's Bg,grgertjqagytp@rﬁw tl??l’éelfqﬁ’ﬂb‘f’ﬁ'h??ﬁﬂdlr%adi[ WYSHREHIm 120
to which t he r epr odaction 98onimibhe - tau@mbodiatem tamdl :trhehEl\@pmbauatﬂcﬁh are
recorded and in whighd F@atrsa%gl%@@ioﬂ ”éé’éﬂi%}x' 98, fid ecamﬂeeeeabsuafé erred

for these data. Moreover, in the 20 informatlon record g medi um 120, if at
| east the managemeﬂ'? a 2} SF%t'ih&ﬁhfWee eiﬁ’ﬁ“&:%ﬁb@“ﬂ“é‘&?&e re extraghedi on
conpatibility w t hiampnreptetivaiogueipadata encaded byens eneddiny metipsdduci ng

the reproductjigon- cpgRAL,i bhﬁ a:&ifiin@ ﬂ@fcﬂoaﬁndwhwﬁ %\Qu@ugl rdAlodubt fdn

information i s used for Eg npressed audio_data_21 included in
the EMD data 20 wi FHER b & '6761 n@st P@Pﬂafl‘écﬂﬂ%a?o‘mﬁthbhg gt Yatidtao. 3.
Structure and operEBiemeafdbrarthenfodivaidada conversion section 184 outputs

the reproduction compatible-audio data to the recording
section 185. Note that when the audio data input to the
15 elementary extraction section 187 includes only elementary
portions, the input audio data is output to the reproduction
audio data conversion section 98 as it is input thereto.
In the reproduction audio data conversion section 98, if
the input audio data including only the elementary portions
20 conforms to an encoding method which is used for conversion,
no conversion operations are performed on the input audio

data.

The reproduction control information creation

25 section 183 creates reproduction control information 51
associated with the reproduction compatible-audio data, the

- EMD recording method type 60 which represents the type of

a method for recording the EMD data 20 and is based on the
reproduction control information 22 included in the EMD

30 data 20, EMD data link information 61 which indicates a
recording position of the EMD data 20, and EMD audio data

link information 152 which indicates a recording start
position of the compressed audio data 21 included in the




reproduci ng apparatus according to Enbodinent 2 of the 30 present

i nvention Next, an information reproducing apparatus according to

Enbodi mrent 2 of the present invention, which 45 reproduces audi o data
recorded in the information recording nedium 120, will be descri bed.
Figure 19A is a block diagramof an information 5 reproducing apparatus
191 according to Enbodinent 2 of the present invention. The information.
reproduci ng apparatus 191 includes an acgu3Xsi-tion section 192, a control
section 193, and a reproducing section 194. The control section 193

i ncludes a reproduchjon.copjrol,.informati.qn 10 repr.o 1,Qn _C |
section 196. The agéqﬂl?idskﬁ% (QJIﬁ sler{:lF irgﬁr%lftg‘g&lﬁorn Jégoglﬁgﬁ%}é%tné’ﬁtc%rr# 3Fmati on
file 140 fromthe istcéinntisSroutavse dhage dabatathe Xecandinserfion RS .
managenent information file 140 15 to the control section 193. The data
format for the managenent, information file 140 1S_as own_in Figure 15.
Next, the reproduction cotrilnthreolrelcr? Jl’lﬁgatf%%tlroé’pgg%ugff’%%&]scoﬁ?grodagg(k:! Yon 196
in the control Ssectdosrabzle-agdie dadasoutimrtnbnddensndic SréR mMANVEeFsiPRe 140
so as Ito_ r fet rieve sagdién daisa éxflgefl_fmth i:@éhé_ﬁ@prwi&éu bgcﬂﬂédﬁ@ﬂo@l&bﬁgaﬁ%i on
control informatio soci at w.th . audi o data t e rom
t he managenent inf %Pﬁ%f‘?%lnn e 1%‘.’reﬁ:f onrségﬁrzoo uc]tq%dr?%ggnelrﬁgﬁ%%% o‘??mti on
reproducti on cont r 80tPEt fycthemcmd satien restipnk?3 fooithat Feprodigtéan
indicates a recorduddo At EOTe Of1,t BRe ahtdiagefah @, idfoRit Nén rFANEOUHE] i ON

contr o L0 o L o bl Sl VPR, U0 PRIy, I patsed

control section ut's” a _con o] acqursi
192 such that the 36¢ igsiedban d86ti on 192 acquires the audio data' from
t he

Eachpiece of the reproduction-compatible audio data

and the EMD data 20 may be recorded as a file under the

15 reproduction audio dai:a directory 11' (Figure 17) and the
EMD data directory 14' (Figure 17), respectively.

Next, an operation for recording audio data recorded

inaCDor aDVD-Audio to the information recordingmedium 186

20 using the information recording apparatus 181 will be
described. The acquisition section 92 acquires audio data

input thereto. The audio data acquired by the acquisition
section 92isoutputtotheaudiodataconversionsection 184.

The operation of the audio data conversion section 184 is

25 the same as that of the audio data conversion section 184
in the case where the EMD data 20 is input to the information
recording apparatus 181, and therefore the description

thereof is omitted.

30 The reproduction control information creation
section 183 creates the reproduction control information 51
associated with the reproduction compatible~audio data and
outputs the reproduction control information 51 to the




i nformation recording nmedi um 120 based on the link information and outputs
the acquired audio data to the reproducing section 194. The control
section 193 outputs - 46 a control signal to the reproduci ng section 194
such that the reproduci ng section 194 reproduces the output audi o data.
Figure 19B is a block diagramillustrating part of 5 another information
repr oduci ng apparatus according to Enbodi \r;ﬁrer;qnt 2 of the present invention.
The information reproduci ng apparatus sho in Figure 19B is the sane as
the information reproduci ng apparatus 191 shown in Figure 19A except that
a cont rollgcs),ec:]i on &Eolgz@mmsgagﬂﬁ _?Egur @h&g_'&idcﬁ:ﬂhéfﬁcﬁgg)nf Imnriadber@@nt r ol
section shown n FEigure , e .control .section I, 01C.

determ nati on secttlhg’nrefgrt?,d ugﬁlcﬁ\/ﬁo%a(ﬁlgﬂﬁé?%dlroe%?%%l?gt %Fl bgowlh}%r %ﬁdﬁiS
section 199, and adpEpreriYerséen ceatien 1s4 andran entypwpiresutt ipsAVESed r ol
secL i gn 196. 6The]c d@ﬁ&h&iél&w%ﬂé&ibti_%ﬁ%bh@ﬁoﬂ-ﬁﬁfml _deﬁctg@tﬁm_ dgondisg |

met hod type o] e ata.i.nfornatiqn inglu ata
information 50 in &ﬁi %the & F%é ucéctlf)%na%%ﬁt ggfagl Sr %ta}nﬁtb%ﬁ %%gég%s{%%‘?at ed
Wi th audi o data toipEoregiiienudddei HOmriggpectivelns v tha emfiorEai@n her or
not cgrrprgssig aUdk‘chhﬂiﬂnglmedimﬁl' weed | vdtee G4t daken2@iceee E the
repr oduced. ar t en the determ.nation section te es
Lhat the compr essoa aanes 5 ohbe (2 plh I8 n R naf Fe' Hbot il A8 LT
reproducti on cont r Bhder dheorenregduetignmadio cdaita direskma 11{ o IResuch

acqui si ti gn ag_cti 08 xﬁ&&ll&ycktlhbga%td %rﬁﬁ@ugﬁft%w inggehémbnl%caﬁq:uig es the
conpressed audi o clu i.n.the ata ase . dat a
link information %Eé&%“n&lzguflﬁﬂ%slbf elgcqllu' @d:ugtg%?eggeg gﬁ‘ i OE£%$21 to
t he 30 reproduci ngre¥ddigs neyurrpecqusiingolo Faweianenn2 ehtifin gresent

invention" is obtained.

15 - According to Embodiment 2 of the present invention,
itispossibletoprovide the informationrecordingmedium 120
to which the reproduction compatible-audio data and the EMD
data 20 are recorded and in which the management information
file 140 can be referred for these data. Moreover, in the

20 information recordingmedium 120, if at least the management
information file 140 can be decoded, reproduction
compatibility with any reproducing apparatus can be ensured
by reproducing the reproduction-compatible audio data, and
the EMD audio data link information is used for copying the

25 compressed audio data 21 included in the EMD data 20 without
decoding the data format for the EMD data 20.

3. Structure and operation of an information
reproducing apparatus according to Embodiment 2 of the
30 present invention

Next, an information ©reproducing apparatus
according to Embodiment 2 of the present invention, which




a control signal to the reproducing section 194 such that the reproducing

section 194 reproduces the acquired conpressed audio data 21. -- ---
------- -- 47 \Wen the determ nation section 198 determ nes that the

conpressed audi o data 21 cannot be reproduced, as in the case described
with reference to Figure 19A, the 5 reproduction control information
reproduction control section 196 outputs control signal to the
acquisition section 192 such that the acquisition section 192 acquires
link information, which indicates a recording position of audio data, from
the reproduction ceapraludesfardidtdara fekolted 16l tHieth fdrniafit onteicordnid

information 50, ang (A=Y udj ta fromthe information recording
medi um 120 based on f elﬁﬁhk%ln 5%n§%%g%$e§6 as to output the acquired

audio. data to the reproducing section 194. The control section 197
outputs a control signal Faghite reapreddCbierkl Hiagehn ot 144 isifelmbtidn t he
reproduci ng sectio F%g r i di gggﬁ Fi gur 9C is
a bl ock diagran1iI?est?%%ﬁﬁggg§%ggg?éq@?ﬁ%ﬁ&gﬁgﬂﬂgg)Fﬁ?orn&?ﬁ&%%%é§¥%ducing
appar at us accor di ngresEdtt o EnediaBnt 2 ofhe helpfaFationny &ePrefucie

i nformation recor dapihragpar 89 Lsndlddestahalcgdis Nt fonsdx1b9C193, 4 BentdIe  as
the information re i.ng p tys t t a on I j.on 1911
illustrated in Fi g%ér%reﬁfgclleg' g%”%f gr le:%}t%o‘ﬁr&gﬁgt ﬁée_&%@n }gﬁ'sté%‘% 8§1§€L
illustrated in Fi giffe@199B19Fhincdmdesnar 5ePEAMGtaAn 1990t e [igdesmation

det er m nat i odosectreprodifid?ion aonkEbl dadctibapL®siuct i on control section 1913,
and a reproduction control information reproduction control section 196.

The determ nation section 1912 decodes the EMD recording nethod type 60 of
the EMD data i nformation 'lilgalacqulsltlon section 192 acquires a management

information file 140 from the information recording
medium 120 and outputs the management information file 140
15 to the control section 193. The data format for the
management information file 140 is as shown in Figure 15.

Next, the reproduction control information

reproduction control section 196 in the control section 193

20 decodes the management information file 140 so as toretrieve
audio data information 50, which includes reproduction
control information 51 associated with audio data to be
reproduced, from the management information file 140. The
reproduction control information reproduction control

25 section 196 acquires'link information, which indicates a
recording position of the audio data, from the reproduction
control information 51 1in the retrieved audio data
information 50. The control section 193 ocutputs a control
signal to the acquisition section 192 such that the

30 acquisition section 192 acquires the audio data from the
information recording medium 120 based on the link
information and outputs the acquired audio data to the
reproducing section 194. The control section 193 outputs




30 included in the audio data information 50 in which reproduction control
information 51 associated with audio data to be reproduced is nmanaged, so
as to determ ne whether or not the EMD data 20 can be reproduced. As a
result, when 48 the determ nation section 1912 determ nes that the EMD
data 20 can be reproduced, the ENMD data reproduction control section 1913
outputs a control signal to the acquisition, section 192 such that the
acqui sition section 192 acquires 5 the EMD data 20 based on EMD data |ink
information 61 and outputs the acquired EVD data 20 to the reproducing
section 194. The cén¢omdirodesigml 16l1thecoutpmddicingosectidlon 3Pgraicht bhathe

reproduci ng secti oRhd 84pSstalbing@bctiéh 10ARPHYGAE: GRA] DRt hBAi6 aptLduces
t he output EMD data 20. 10 Wen the determ nation section 1912 determ nes

that the EMD data 20 cannot be reproduced, as in the case described wth
reference to Figure 19B, FhgurephdBdix ki blpakodtagdam ihfwrtmatiog pegpraetiuct i on

control secti g 19GntHdIIL S Rriat O Froau8iRy 45pdME uaC LSHALAN &SCLI On
192 such that the C 'S:n%' on gectl on 192 acquires link infaornation, which
i ndi cates a recor dp%o%ﬁ? i HnCof “udATESGRE 21 0¥ ACP e The pSGEBRF P
control informati orelEbdugdhgderpanatubestamoti on Flgguwrei APBr hmttihen sbfe saxd

acqui res the audi ot & ot iéh 2QpRbahdRld ORppaERFel NG 1Medh i 12(, based

on the link inforl{gatlonl%%o as to output the acquired audio data to the
reproduci ng secti o 1E4. e SEERTT oF"lect i SAPHRLL AR SI2% % ot® si gnal
to the reproddci nfisneei 0B 1ig4dsiftdrentyafront hize coptnelicenyisedid3oshddv
reproduces the acoif Feduaddign. 25 data. According to Enmbodiment 2 of the
present invention, any information reproducing apparatus can reproduce

audi o
The control section 197 includes a determination

section 198, an EMD audio data reproduction control
15 section 199, and a reproduction control information
reproduction control section 196. The determination
section 198 decodes the EMD recording method type 60 of the
EMD data information 151 included in the audio data
information 50 inwhich reproduction control information 51
20 associated with audio data to be reproduced is managed, so
as to determine whether or not compressed audio data 21
included in the EMD data 20 can be reproduced. As a result,
when the determination section 198 determines that the
compressed audio data 21 can be reproduced, the EMD data
25 reproduction control section 199 outputs a control signal
to the acquisition section 192 such that the acquisition
section 192 acquires the compressed audio data 21 included
in the EMD data 20 based on EMD data link information 152
and outputs the acquired cdmpressed audio data 21 to the
30 reproducing section 194, The control section 197 outputs
a control signal to the reproducing section 194 such that
the reproducing section 194 reproduces the acquired

compressed audio data 21.




data wi thout decoding the data format for the EVD data 20, 30 as |ong as
the information reproduci ng apparatus can decode at |east the managenent

information file 140, thereby ensuring reproduction conpatibility. ---
T 49 4. Structure and operation of a copying apparatus
according to Enbodinent 2 of the present invention Next, a copying

appar atus according to Enbodinent 2 5 of tt}e present invention, which
copies audio data recorded in the i nf or mafi’on recor di ng medi um 120 into
another information recording medium wll be described. Figure 20Ais a
bl ock diagram of a copying 10 apparatus 201 accordi-ng to Enbodi nent 2 of
the present invention. The_ c i apparatus 201 in e ._acgui.sition
section 202, a control se(%le%%%éd%%egﬁgn%r}ogu eﬁ% Onsgé: ggﬁe%fes eatcontrol
section 203 incl udébecampppsaed audiondatsl 2dceanmnt Pecrem¥rdusedui a$ tiron

se?t i on 202 acqui r eRe 12age MABAGETRIL viirtfhorxmtair@ﬁcéi ke FAghtemdae the

I nformati on rgcord] Lum 120.a Qutput s .the acqui.red. managenent
information file 585{,‘% c{@gagﬁntcro gfcré]:gctlfl%‘g iy f’gugg:éoen, c _tel_:og'ata
format for the man8gerom LPAfewtaittison £Prrd signalstedwn acquirsiiian 15. 20

The coloy dat aI cont et tiHAHC L bKuAG Halt ﬁlf&a@@iéitsréi@ﬁonh%@ﬁﬁaﬂ ﬁmaaq&ﬂgss_ a
contro S| gna to sif.lon .sectlon sucnh t t_the ISIIlOon
section 202 retri e%%gf géﬁf#ma R n‘?%lrc(rirla rl’%lrlca%gf ?rﬁ?lcl?ggan? r"f’ots%g?grﬂ .ff) dat a
25 information 15021 ondrER. tirerERe deaproductipmh eopspebdiiegmatsomddaged,

from the nmanagenenindiridesnsi ti9¢ ahile aafa aRdormation 86, EMa aufiivedaiha | i nk
Lnformat] on 152 I eh@dCdatd erbil tns"RfiThded Ol QLEBLAANY f8dia 130 L
on the link information, so as to output the acquired audio.
data to the reproducing section 194. The control
section 197 outputs a control signal to the reproducing
15 section 194 such that the reproducing section 194 reproduces

the acquired audio data.

Figure 19C is a block diagram illustrating part of

still another information reproducing apparatus according

20 to Embodiment 2 of the present invention. The information
recording apparatus illustrated in Figure 19C is the same

as the information recording apparatus 191 except that a
control section 1911 illustrated in Figure 19C is different
fromthe control section 197 illustrated in Figure 19B. The

25 control section 1911 includes a determina‘tion section 1912,
an EMD data reproduction control section 1913, and a
reproduction control information reproduction control
section 196. The determinationsection 1912 decodes the EMD
recording method type 60 of the EMD data information 151

30 included in the audio data information 50 in which
reproduction control information 51 associated with audio

data to be reproduced is managed, so as to determine whether

or not the EMD data 20 can be reproduced. As a result, when




outputs a control signal to the acquisition section 202 such 30 that the
acqui sition section 202 acquires conpressed audio data 21 included in the
EMD data 20, which is recorded in the information recordi ng nedi um 120,
based on the acquired EM audio data link information 152 and outputs the
acquired 50 conpressed audio data 21 to the output section 204. The
control section 203 outputs a control si gn%I to the output section 204
such that the output section 204 outputs t & “conpressed audio data 21. 5
Figure 20B is a block diagramillustrating part of another copying
appar at us acr:]cor di ngné Qd&%ﬂ%%ﬁﬂén 2s&ftilone1yns e@@iarmhﬁwnth@m.uﬂwamgg{i ng
appar atus shown in | e is the sa t copyi ar at
shown 10 in Fi guredigi ex%aé%?e 18215 c@%n[{F’Sfﬁq e‘%‘l i%on %%ggﬁg%hc%%oﬁ gure
20B is different feemitiane l84ftquibusecaiamtzol stunad tonthd qgasisppionThe
control seclti on 20dedticinudes ;@cﬂe@&&rﬁ%@a&msiﬁo’lﬁ%‘é&@anZQBzogaqL}ﬂAa data
copy contro ctign , < an co ontrol -section :
determ nati on%esec |%%9§0%gt eczgd%%se?‘%:ém%(ra g%r |nr]1{glﬂe?ﬂ%%t%1°§}pgl dof t he
EVMD dat a i nf or mat i 9H-PIEE | ¥he udednined: MDaudiatr @8t ato i her MEPFrBAUSES or
(rjranag; ng EIVDf dat ahe&éﬁ@nb@g@ppggd, c&g:x%@. afe‘cﬁdibxﬁﬂ.bgll n@)@@tﬁéﬂ@ﬁhheénﬁolﬂm | t he
ata format for the at to copi ed can ec : result,
when the determ nséjtqntl\)érrll) séej%t ?%% Sgra‘glf%lrnﬁi nseesccttlﬁ'élt Je‘?'ﬂes gga t’rhgé?na e for
the EVMD data 20 caperzedyetngeactiore I9NDremodueepheonittmait ENRErta 20209

outputs a conprol signal to the acquisition 25 section 202 such that the

acqui sition section 202 uires. the EMD data 20 fr. th%' orna}ion
. . 30 T aaE el t
recordi ng medi um 120 base}no%het%%t%naajf%n % 1‘:?nm‘1§rnéi 'on 8L and out put s
the EMD data 20 cannot be reproduced, as in the case described

with reference to Figure 19B, the reproduction control

information reproduction control section 196 outputs a

t he

15 control signal to the acquisition section 192 such that the
acquisition section 192 acquires link information, which
indicates a recording position of audio data, from the
reproduction control information 51 included in the audio
data information 50 and acquires the audio data from the

20 information recording medium 120 based on the 1link
information, so as to output the acquired audio data to the
reproducing section 194. The control section 1911 outputs
a control signal to the reproducing section 194 such that
the reproducing section 194 reproduces the acquired audio

25 data.

According to Embodiment 2 of the present invention,

any information reproducing apparatus can reproduce audio

data without decoding the data format for the EMD data 20,

30 as long as the information reproducing apparatus can decode
at least the management information f£file 140, thereby

ensuring reproduction compatibility.



acquired EMD data 20 to the output section 204. The control section 207
outputs a control signal to the output section 204 30 such that the out put
section 204 outputs the conpressed audio data 21 included in the EVD data
20. When the determi nation section 208 determnes that 4 - 51 the data
format for the EMD data 20 cannot be decoded, as in the case described
with reference to Figure 20A, the copy data control section 206 outputs a
control signal to the acquisition section ¥0Z such that the acquisition 5
section 202 retrieves the EVMD data information 151 included in the audio

data information 150 in wh cltih@EMDag@lopesBtidiP ofCa Cpyetyi sppreaeasd,
fromthe managenent_| nfgrmatl o f(i_l e %0 SO %31 to ac%hl r.e. END audi o data
link information 155°F8&12Y d@d MRt E ENDd Yaithe RFBTHEL AGKCA5T The control
10 section 207 outputs a control signal to the acquisition section 202

such that the acquisition zget ix0bpRd3g3pPHELESs a_&%ﬁ?&[i%@?@ﬂmﬁwﬁtiﬁneﬂﬁtﬁ 21
mat i on

included in the EMD data 20, ich is regorded in the.jnfo
recordi ng medi tm 126, &b%gﬁase'ﬁ%hl?ﬁeélt&t?&ui‘%Bﬂ’gE‘Rﬂ?Jeﬁde‘édjcf’aflﬁg? ifgicorded
informati on 152, and Iheouipisrsathen acgoerdicigc omgliaws a0 addito @arihen to

the output sectioRn28Amathte £OMFAhgSACIWM] 497108 Ridserdb&@ntrol  signal
to the output section 204 such that the output section 204 outputs the

conpressed audi o data 21. 20 According to Enbodi nent 2 of the present
i nvention, any copying appaves (R9Acabs cepybiérk ENDadeam 20 fa owephéng

recording nmedigim t @paaiHRr 26 €CAEEH A ngE FolU Bnb¥hihénd 2 decadiengrebendat a

format for the EMD,data .20, as Jong as .the copying a ratu an decode at
| east the manageneftV®P5-9™f or nutd oﬁoP?F%glﬁﬁj%ﬁﬁgﬁdgﬁgntl@u SSstPUcture

of an information p@@l@tajitﬁ.gngeqtm 202, acontrolsection 203, andanoutput
section 204. The control section 203 includes a copy data

control section 206. The acquisition section 202 acquires
15 a manadement information file 50 from the information
recording medium 120 and outputs the acquired management
informationfile 50 tothecontrolsection 203. Inthiscase,
the data format for the management information file 50 is

as shown in Figure 15.

20
The copy data control section 206 in the control

section 203 outputs a control signal to the acquisition
section 202 such that the acquisition section 202 retrieves
EMD data information 151 included in the audic data
25 information 150 in which the EMD data 20 to be reproduced
is managed, from the management information file 50 and
acquires EMD audio data link information 152 retained in
the EMD data information 151. The control section 203
outputs a control signal to the acgquisition section 202 such
30 that the acquisition section 202 acquires compressed audio
data 21 included in the EMD data 20, which is recorded in
the information recording medium 120, based on the acquired
EMD audio data link information 152 and outputs the acquired



according to Enbodi nent 3 of the present invention 30 A data format for an
i nformati on recordi ng nedium according to Enbodi nent 3 of the present
invention includes a managenent information file, a reproduction audio
data - --- - ------- 52 file, and a copy audio data file. Such a data
format ensures reproduction conpatibility and all ows audi o data included
in EMD data to be copied at high speed. 5 Eigure 21 is a schematic di agram
of an information recordingmedi um 210 accgpdlng to Enbodi nent 3. For
exanple, the information recording nedium 210 is a DVD-RAM di sc. The

DVD- RAM di sc 210 i Betpisiassed aﬁm&@u@tai 20 UEhe @I@&;autf iseetddn Zoa . whireh
O L o iar P S PHALA LR, (bt a0 A1 d80A: 8 dscordRd: 2

copy audio data fi se ond

recorded, and a nmaRgYeRINR04] ﬁ#@r ﬁh@t ohef PREPYY Bectiphi 24 PEEPBERcttieon

control infornati esmprRissey aediat @dtéo2x.eproducti on of the
reproduction-gonpatible audio data is recorded. 15 Next, the data recorded

to each file will be described in further detail. Figure 22 schematically
i 1lustrates how the END Dbowurs 20B0iS 3 hleshrdia@rap HHasbvetiFnpegt 9 210

shown in Figure 2lanothieft é@gylhg PPedic 08 Rcsota iyl t 8, Enldda bt daba t2e
i ncl udes conpres s%% d‘f 2 %111 V\/m h |s co res ggrgg‘?sorgh tqﬁ an MP3
Ction con f

nmet hod, and repro nforna i ORY oclated w
conpr essed audi o o’“"a‘tgétlrglonSLSAﬁbﬁ sae Equmt:apmq grarstfshdP & EhovRe

conpressed auodi o HdatFagdite 20N eRcept GirRadt 8dcditrogl BEcEBHROISSHowcdar di ng

Figure 20B is different from the control section 203 shown

in .Figure 20A.

The cdntrol section 207 includes a determination

15 section 208, an EMD data copy control section 209, and a

copy data control section 206. The determination

section 208 decodes the EMD recording method type 60 of the

EMD data information 151 included in the audio data

information 50 for managing EMD data 20 to be copied, so

20 as to determine whether or not the data format for the EMD

data 20 to be copied can be decoded. As a result, when the

determination section 208 determines that the data format

for the EMD data 20 can be decoded, the EMD data copy control

section 209 outputs a control signal to the acquisition

25 section 202 such that the acquisition section 202 acquires

the EMD data 20 from the information recording medium 120

based on the EMD data link information 61 and outputs the

acquired EMD data 20 to the output section 204. The control

section 207outputsacontrolsignal tg the output section 204

30 such that the output section 204 outputs the compressed audio
data 21 included in the EMD data 20.

When the determination section 208 determines that




to an MP3 nethod and is included in the distributed EVMD data 20, is
decoded so as to create LPCM reproduction conpati bl e-audio 30 data. The
created LPCM reproduction conpati bl e-audio data is recorded to the
reproduction audio data file 11. The MP3 conpressed audio data 21 incl uded
in the EMD data 20 is recorded to the copy audio data file 13 as it is
distributed. 53 Lastly, information, which is converted fromreproduction
control information 22 included in the END3ara 20 so as’ to be decodabl e
in the DVD-RAM di sc 210, and information, which is used for managi ng the

reproduction audi o gt @atfd E6rrdt 2o2Nthd PAD COA 2Wdbdhriiat Be fddBadd, e
recorded to the manaa:l%gent information file 211. Asa result, th

repr oduct i on- conpat-Poi%e CAFHS TP WATR FeERSSRHSTY EpPUthi A%Pothe corPY
conpatibility, i.edataaemitrolasectdenoresl catpukdi agantrah siRORLnbehdws i s
recorded to the repreiuGhioAn dWdtff303 fikhenllindd GRPIRYRE: 8uH 0 10
data used for reali mgﬁgo hi h-spteed co QS/I n& i,e.,- the co essgﬁg azgdl 0
data 21 included i ACPHEPENSSFetaiores e E %éGFﬂéBf?’aﬂattﬁé’ncgﬁllﬁﬁ i¥%Yat a
file 13. Figure 23iscthenaudizalhyaiinifostattaes 160wimvbich dheEMD18ata 20 CD or
DVD- Audi 0 30 is regorgledohQed N MYRaGEY dirph O madhgbhon¥ Gngdrmati8d ar to

Enbodi nents 1 and 2 of the present _iTnvention, the audio data.recorded in
the CD or DVD- Audi %l]?ﬁ) 50 g0 E?—’éﬁl %ﬁ?&?ﬁeﬁgpaﬁud?ﬁéiitﬁdﬂ“giﬂf%r@ﬁéoﬁti t from
the CD or DVD Audret®iQieds inedbed8dDt datheinfpmadion iiGl.audthe dertrd) file
11 as it is qut puts&scidaC 269 MRl aThEnLHP Wi ghBEM o 2t Qcd@tditforl SO
conpressed by an MP3 conpression encodi ng nethqQd or the '#@ and. i s
recorded to the cofSFHEH 40HSUED Hhatethezdequisitgon; Sechinn: t thaPeaP  Hihagi ng
the reproduction cemtiresdefaufibalatd ahdnchededpy thediM data Z0. ¢hich s
recorded 25 to theidTRBEGRIE N in | tHeOI MBI AR 16k | 1R AEdind hediti® ol based
reproducti on- Conpat;[r{ Q:lh% g'ggllliore%agﬂDfe%di%n g{:lanﬂi.nk information 152, and
15 outputs the acquired compressed audio data 21 to the output
section 204. The control section 207 outputs a control
signal to the output section 204 such that the output

section 204 outputs the compressed audio data 21.

20 According to Embodiment 2 of the present invention,
any copying apparatus can copy the EMD data 20 from one
recording medium to another recording medium, without
decoding the data format for the EMD data 20, as long as
the copying apparatus can decode at least the management

25 information file 140.

(Embodiment 3)
1. Structure of an information recording medium
according to Embodiment 3 of the present invention
30
A data format for an information recording medium
according to Embodiment 3 of the present invention includes
a management information file, a reproduction audio data




reproduction conpatibility, i.e., the LPCMaudio data, is recorded to the
reproduction audio data file 11, and conpressed audi o data used for
realizing high-speed copying, 30 i.e., the MP3 conpressed audio data, is
recorded to the copy audio data file 13. The structures of the
reproduction audio data file 11 54 and the copy audio data file 13
according to Enbodinent 3 of the present invention are the sane as those
of the corresponding elements shown in FidiZe 4, and therefore the
description thereof is omtted. As described above, the 5 reproduction

conpati bl e-audio d r£ a r he CD
ormIZ))VDI Audi ou3:) o‘:‘}st'"tiaL ﬁl %Pﬁ @éﬁgapllso (g%dafglcf b;g%(g%: ?%&a ﬁ%w%‘;‘spggésed

audi o data 21 i nclFGBEANGEicRecpRatibbLt Bt arfr dars Q‘@ﬁlq flatg Wé?@‘?‘&bl e

t hat the reproductiianEMmrizat bbebaudipiedadta highesgested by 10 an encodi ng
met hod, which ensures reproduction conpatibility, e.g., an LPCM nethod. As

descri bed above, conmpressed audio data created _by extracting el enentary
portions of the conpressediggs @1 is ajaehemptipfiidgram 95 aphioVmalien 20 or

by copying audi o ‘dateoxrdie@mebaduinn2 B0 4ddoraihlyth EMbodixentti Be, Fow exempléled as
copy audio data. 'Eh&%ﬁo&n“aﬂl%f&e%%ai@@é{ai‘ﬂgHﬁtﬁgn%%ﬁai&d #le

structure of the nanagenent ornati nmanagement
information file 2RYP7HAM iR 230dins1ydes a Fepreangtiomandir fiﬁtﬂ\ﬁﬂéﬁ 11

i nformation rel at etlo tvﬂnrchprepimﬁuanonemﬁgmtmbne -audiico ddak a(fixrstaaadgss. A
piece of audig datgatd ”RQrf@JrQQd%ch r&%ﬁgbdﬂltarglféf £6HiePoLE, O a

pi ece 25 of reproductlon conpati ble a at a. e audio data in mat i on
240 includes repr ¥t itacdAererd i iemaei ﬁcB’id%QS(ﬁf}dataed‘a\R\aﬁﬁm?rh%

information f£ile 211 to which reproduction control
information mainly related to reproduction of the
reproduction-compatible audio data is recorded.

15
' Next, the datarecorded toeach filewill be described
in further detail.

Figure 22 schematically illustrates how the EMD
20 data 20 isrecordedtotheDVD-RAMdisc 210 shown inFigure 21.
Similar to Embodiments 1 and 2, the EMD data 20 includes
compressed audio data 21 which is compressed according to
an MP3 method, and reproduction control information 22.
associated with the compressed audio data 21.
25
When the EMD data 20 is distributed, the compressed
audiodata 21, which is createdbybeing compressedaccording
toanMP3methodandis includedinthedistributedEMD data 20,
is decoded so as to create LPCM reproduction compatible-audio
30  data. The created LPCM reproduction compatible-audio data
is recorded to the reproduction audio data £ile 11. The MP3
compressed audio data 21 included in the EMD data 20 is
recorded to the copy audio data file 13 as it is distributed.




reproducti on conpati bl e-audi o data, and copy audi o data 30 informati on 241.
The copy audio data information 241 includes a copy audi o data type 242
and copy audio data link information 62. Note that the copy audi o data
type 242 neans information for specifying an encoding nethod, e. g. , an
MP3 - 55 encoding nethod or the |ike, used for encoding copy audio data
desi gnated by the copy audio data |ink information 62. Figure 25
illustrates link relationships anong the 5 ®udi o data information 240,

reproduction conpati bl e-audio data, and copy audio data, and al so

i I'lustrates inforngliQfy, 1@1%%&916:{‘ &Hf?kfﬂglgon%gr%eangﬁ%aﬂmg%% get ween

Specifically, Fi gure 25 schemat| ca ustrates

Fi gures 21 and 24. °f% FPblﬂ'réF%aFémhr%t heeludedefmt the fMRgHERR AO tsﬁeas
i nformation recor ditegbasiticotaRld iaCehs divDgRAN dikodioperind3infdrmatthen,

i rectory 11 gnd. S RAcHEELYE 20 ydhadl SR (Ehrotus RPN AT ROLELR
of the repr odugt i oﬁndéfBﬁFBPﬂaF%lcf {2t filegAg. F‘ﬁ%rﬁ‘é‘b‘ifie&ﬁﬂ repaneoemeRt 13,

respectivel y. Each ipfetmatofonrfipeodur! i Asacesnat j béerofuditfon dadmpaganbl€opy
audio data may be Lggos ﬁgga%lﬂhféds%rgg%?ro&u&t%forneé&%qfl%g_lgféegt ar y 20

Accordi ng to Enbodi esent i nvent

i of
provi de an infor rra?}qg ° Aatddschge BRELNG tQUCHP e PP BRI F‘éﬁ-‘ecorded
compatibility i s ehstkhedepyodeptiatitudi®p ddtzef 1lepnadueid ampeespad ahbee audi o

data when at j@ast qgfs RAGPCREN - LAY LU hiln! Ll Wbl decaded, and copy

audio data is used such that the corrpr sse i nC ude
EMD data 20 is copF‘é‘EF’Wséf?eﬁu%l‘b@;ﬁFnﬁl afsardedsin the EMD data 20, is
recorded to the copy audio data file 13.

Figure 23 schematically illustrates how audio data

15 in a CD or DVD-Audio 30 is recorded to the DVD-RAM disc 210

of Figure 21. Similar to Embodiments 1 and 2 of the present

invention, the audio data recorded in the CD or DVD-Audio 30

is LPCM audio data. The LPCM audio data output from the CD

or DVD Audio 30 is recorded to the reproduction audio data

20 file 11 as it is output as the LPCM data. The output LPCM

audio data is also compressed by an MP3 compression encoding

method or the like and is recorded to the copy audio data

file 13. Lastly, information for managing the reproduction

audiodatafile 11 and the copy audio data file 13 is recorded

25 to the management information file 211. As a result,

reproduction-compatible audio data for ensuring

reproduction compatibility, i.e., the LPCM audio data, is

recorded to the reproduction audio data file 11, and

compressed audio data used for realizing high-speed copying,

30 i.e., the MP3 compressed audio data, is recorded to the copy
audio data file 13.

The structures of the reproduction audiodatafile 11




whi ch cannot decode the data format for the EMD data 20. 30 When recording
any audio data to theDVD-RAM di sc 210, only the reproduction
conpati bl e-audi o data may be recorded to the DVD-RAM di sc 210 without
recordi ng copy audio data thereto. In such a case, the audio data to be
recorded may 56 not be encoded by an encodi ng net hod whi ch ensures
reproduction conpatibility.. The audio data information 240 may not include
the copy audio data information 241. 5 Thus?4it is possible to provide an
information recording nediumin which additional audio data can be

recorded to the DVDaRAMHY 86p2taby dte gl Qémfmngow En@uemeﬂatsa
whi ch is not recorde? %Qereto t hereby realizin ong- tinme recording, and
which allows a user ﬁoB’éeesWetlﬁg?nth’nt Grendtife SP@%rBﬁuE‘P‘?%’n of ‘the

conpatibility or re&bFresHondgng efemertecshiainnip F2gust Mucind ’ehe‘szompemﬁtl on
of an information &@&&&@tﬁenaﬁi&fe%%s oA dang étsodEEPPPdéEE%oée ofy

present 15 invention E §éan I nfornation _recordi ng apparatus accor |ng

to Enbodi nent 3 of THE AR GHPRREPTaudRe Frtcedsr gEeahedl 8Y eMBEN% an
i nformation recordi aglivedatmradsrded in the CI20r d¥DeRubbd. 305i guithe2likes a

bl ock di agram of angi nfOrfrd-ireR b{ze&é’éﬁlﬂg %HQ%@:B;S‘%;%L& %ﬁﬁg& d&é‘tga Pl
Enbodi nent 3. The |jnformatjon recor at us

acqui sition 25 sectPHHus¢ 1’%11:?%&1556{:?‘%6%‘? '&%6919?615 2Nt ol hekS BHG%?’@é’t%n
section 273, an audil@mtdéhe mpmednsiion segidtihlB84audind datariecendodsgl dgcti on
275. The audi godat aarp&mb%rlabaetﬁé‘&tm%h%‘hsu'r@&L:Hﬂféalﬁih%h%ﬁﬂaﬁwlntyg

extraction section 97 muctl on audi o data conversi on section
and a copy audio dat-d- 38" PERPAsect i on’ 99.

As described above, compressed audio data created

by extracting elementary portions of the compressed audio

15 data 21 included in the EMD data 20 or by copying audio data
recorded in a CD, a DVD, or the like, is recorded as copy

audio data.

Figure 24 is a diagram illustrating a detailed

20 structure of the management information file 211. The
management information file 211 includes audio data
information 240 inwhich information related to reproduction
compatible-audio data is managed. A piece of audio data
information 240 is provided so as to correspond to a piece

25 of reproduction-compatible audio data.

The audio data information 240 includes
reproduction control information 51 associated with the
reproduction compatible-audio data, and copy audio data

30 information 241. The copy audio data information 241
includes a copy audio data type 242 and copy audio data link
information 62. Notethat thecopyaudio datatype 242means
information for specifying an encoding method, e.g., an MP3




Next, a recording operation for recording the EMD data 20, which is
distributed by an electric nusic 6 57 distribution system to the

i nformation recording nmedium276 wll be described. Simlar to Enbodi nent
1, when recording EM data 20, which includes reproduction control
information 22 and conpressed audi o data 21, using the 5 information
recordi ng apparatus 271, the acquisition sectlon 92 acquires the EMD data
20 and outputs the reproduction control i"nPértrati on 22 and the conpressed
audio data 21 to the reproduction control information creation section

273 and the audio d@ﬁ@od&%@:ﬁéﬁid&”o?% 9£‘keg4use&oﬁcfleﬁﬂegair\/éalc\l)?y-mﬁlo
el enentary extract |§ Ctl 0 extracts ementary portions from

t he conpressed audi 331231“‘58?71&?&'5 he Soffiﬁéu‘é’cfﬂfiatﬁélt’&kéd?ﬁ%fng PP S2ct i on

94 and outputs the 15 elenentary portions to the reproduction audio data

conversi on section 98 andFiJi&eCQBﬁlﬁﬁgtPa%tflrﬁ@il(\—ffi'l_sid?ﬁhiﬁgta'rngﬂg%%e
t he reproductkﬁn audi o data conversion section ressed audlo

data 21 from whi ch F4ECefeife ARLIEMaTIPR| BHY r%?’é"‘%%&?&&t‘é‘ﬂ“ﬂ@q%‘ﬁ\ﬁéﬂlé’d into
repr oduct i on- conpatdatiae &3 aepli sudtiad datonbnd pilsg :itld.uamraue@dnﬁgrmmﬁbm

e.g., an LPCM net %m\&’ea% ﬁ{é'séiﬁ&ﬁo G&Pa RﬂESI—;héﬂo%O gti l?:’pleb%ﬁ’lcallrzift
copy audi o data Coﬁé rsi on section the comp resse audi 0 at a from

which only the ele 4P y2 Fbﬁf’}f‘?’?ﬁfsw&lléyé%tl?ﬁﬁﬁfs 7 Ledghinid hefveeRopy
audi o data, which ddgfhwess2X @and 25. conpressi on encodi ng nethod, e.g., an
MP3 net hod, ampgl is used for a copying operation. Lastly, the audi o data
conversion section 94 outpuyts the reproduction conpati bl e-audio data and

the copy audio 30 data td EHESr&toldi AROERRR | WFherps iongHi@orpmt “hhdheaudi o

dat a information recordingmedium 210 according to Embodiment 3.

In the information recording medium 210 of Figure 26,
a reproduction audio data directory 11' and a copy audio

15 data directory 13' are included in place of the reproduction
audio data file 11 and the copy audio data file 13,
respectively. Each piece of reproduction-compatible audio
data and copy audio data may be recorded as a file under
a corresponding directory.

20

' According to Embodiment 3 of the present invention,
it is possible to provide an information recording medium
inwhichreproduction compatibility is ensuredby reproducing
the reproduction compatible-audio data when at least

25 management information f£ile can be decoded, and copy audio
data is used such that the compressed audio data 21 included
in the EMD data 20 is copied by even a copying apparatus,
which cannot decode the data format for the EMD data 20.

30 Whenrecordinganyaudiodatato the DVD-RAMdisc 210,
only the reproduction compatible-audio data may be recorded
to the DVD-RAM disc 210 without recording copy audio data
thereto. In such a case, the audio data to be recorded may




input to the elenentary extraction section 97 includes only the elenentary
portions, the input audio data. is output to the reproduction audio data
conversion section 98 and the 58 copy audi o data conversi on section 99 as
it isinput. In the reproduction audio data conversion section 98 and the
copy audi o data conversion section 99, if the input audio data including
only the elenentary portions conforns to an fi 5 encodi ng nethod which is
used for conversion, no conversion operati®hs are perfornmed on the input
audi o data. The reproduction control information creation section 273

creates reproducti C rol inforpation 51 .10 assqQcigted with the

repr oducti on conpatltlg&%u Pgoggfag?aagodvngﬂﬁpg &5&%0 yﬁgu%%zfﬂﬁﬁFgﬁ

i ndi cat es the type ZsPradnetimndonpssibilityendiw avgliodeyadadoonesiar 24Ad copy
audi o data link infagrfotineifde ¥ Qopyndida) @atd {QEHn@ditAgnPosi ti on of
the copy audio data. The reproduction control information 15 creation
section 273 outputs these data to the recording section 275. The recording
section 275 reeords the rdusdudti 88 peowiddts Bloe pagdide dar aintegatipy t he

audi o data conver sireBor@thd asddian 94, whieh G tavdap sadid @td @Bnodéput
1 on creatl gn section

result provided by e dyct L.on_ Lol .j.nfornmat

273 to the reprodﬁ%??%%edéﬁgi%edg?g Wélﬁi,éﬁ%thg%ﬁymgﬁﬁ%O a ae'cf_)PYe 13,
and the managenent arfi®Aahawhdchiisenol recordeshteeratsl. ythenebyheedlizdngmat i on
rfecorﬂi ng medi um 276ng-Bimethe: loﬁ:aﬁ@ggamgwma%@w%é&g&ytd&wd_ s@vgﬁ%fieiai ece
of the repr ctiqp- atible audio data . t.he cop udi ata as a
file under tﬁgdjr ep?gdeg%ﬁ% Snr%r&%cgﬁ?% GSFP%%%%lﬁqflor %ﬁgl?ﬁcellocng&%gﬁdi o]
data directory 13' ree@ziadti vel y. 30 '

2. Structure and operation of an information
recording apparatus according to Embodiment 3 of the present

15 invention

Next, an information recording apparatus according
to Embodiment 3 of the present invention, which records audio
data to an information recording medium 276, will be

20 described. '

Figure 27 is a block diagram of an information
recording apparatus 271 according to Embodiment 3. The
information recording apparatus 271 includes an acquisition

25 section 272, a reproduction control information creation
section 273, an audio data conversion section 94, and a
recordingsection 275. Theaudiodataconversionsection 94
includes an elementary extraction section 97, areproduction
audio data conversion section 98, and a copy audio data

30 conversion section 99.

Next, a recording operation for recording the EMD
data 20, which is distributed by an electric music




Next, an operation for recording audio data recorded in a CD or a

DVD- Audio to the information recordi ng nedium 276 using the information
recordi ng apparatus 271 will be - 59 described. The acquisition section
272 acquires audio data input thereto. The audi o data acquired by the
acquisition section 272 is output to the audi o data conversion section 94.
In this case, the operation of the audio data conversion 5 section 94 is
the sane as that of the acquisition sectiorb®4 in the case where the EMD
data 20 is input to the information recording apparatus 271, and therefore

the description thegreof.is omitted. In such a nner, the data fo t for
the information rec F%Fﬁ%uﬁﬁﬂﬁ%Xﬁ&ﬁ%ot%82%%?£Q§P4E3°363¢8F5%§9Pﬁt Hpeﬁo an

i nf or mati on recor diviglrkedéesaribedr dShgilantERpbodiment 3, whepirecordingt

i nvention" is obt aimdbldalhﬁcm,di Nghich Ermaﬁf.iu aBst %epfodd&igﬁeseahgml 210
invention, it is p ible to provide the infqrmation.recqrding. Lum 21

15 to which the re%%%aﬁ%?F%ﬂ§ génﬁﬁ iﬁ?%REﬁiﬁfg 83%%9a?ﬁf%i%%'c8%§gsat o data
are recorded ahd i AnfArmtione neerufdmont arnarespaetlon thee grppigihion

referred to for thesetded a2 Ascqifseki Red aby egatd@oausid d@t@;@onﬂ%\,\;i OR
et her

20 section 94 may ge confiqured ungﬁpat t_is,possible to choose. v
both or either one S?r?éhfﬁigﬁf88§5? OISR i ?Ri%ﬂﬁ%fqﬁgngana ?he copy
audi o data are out gata 2Mienthéeeprdivctixn cophvel sindarnetidrosreatinvm put s
only either one ogtethase 228disadaha, ddago’ @REadUehi&RsiERANtdItibhf 94 ati on
25 creation tiog 273.Qutputs to the recording section 275 only the
repr oducti on controf it ornetf on associated with the audio data out put by
t he audi o data conversion section 94. |In this case, the recording section
275 records the audio datRe eMBin6hitdrS OxitIHtiBY dela@iah b Vet tGOMBY Si 0N
section 94, 30 and1lie. 1 eRL QAUE! L ON: SANEROL ol AL TRE AR, alRh Coh b Stk PUt
to the audio data conversion section 94 and outputs the
15 elementaryportions tothereproductionaudiodataconversion
section 98 and the copy audio data conversion section 99.
In the reproduction audio data conversion section 98, the
compressed audio data 21 from which the elementary portions
are extracted is converted into reproduction-compatible
20 audio data conforming to an encoding method, e.g., an LPCM
method, which ensures reproduction compatibility. In the
copy audio data conversion section 99, the compressed audio
data 21 from which only the elementary portions are extracted
is converted into copy audio data, which conforms to a
25 compression encoding method, e.g., an MP3 method, and is

used for a copying operation.

Lastly, the audiodataconversion section 94 outputs

the reproduction compatible-audio data and the copy audio

30 data to the recording section 275. Note that when audio data
input to the elementary extraction section 97 includes only

the elementary portions, the input audio data-is output to

the reproduction audio data conversion section 98 and the




by the reproduction control information creation section 273, to a
correspondi ng audio data file and the managenent information file 211,
respectively. 60 As a result, in the case where the audi o data conversion
section 94 outputs only one of the reproduction conpatible-audio data and
the copy audio data to the recording 5 section 275, additional audio data
for music can be recorded to an information recording nmedi umas conpared
with a case where both of these audio dat &@88are recorded, thereby realizing
| ong-tine recording. Moreover, it is possible for a user to choose whether
poonsure [eproduCLhgp (FATRA ! LhiVel o 0p iR 260 | DGR LIG LREST 4110,
when recording audi 0 &t Nt or At T on 1ecor din

Structure and oper &b¢ @ﬁPESPd%JiOﬁf@Mm fake qoapeBeiRdl ﬁgcmﬁét@%déél@orm ng
to Enbodi nent 3 of cohwe audibo m&a%ﬁnﬁmgaﬁlmﬁbxtgg ARf tHOABLt Qudio

reproduci ng appara i n h re I nvent on
whi ch reproduces a &y% gﬁ?&ﬂ, e‘grblryde]g e'I% néar%f B(t)rg olqlonégrgécoé"?n @& In
medi um 210, wid | b%nwé@mWéliOthgGhe‘LSZ‘mq 50%cbnm¢@1mnaqr<aﬁ%veréﬁion

information reproshuratfon RedbEsrAdle@6a0tKE NGpLEe Lndasigaeat 3 of the
present invention. The information reproducing 25 apparatus 281 includes an
acqui sition section 282, a control section 283, and a reproducing section
284. The control secti orllE83repRIdvgEion F@p#@@hcﬂmﬁﬁr%®ﬁ¥¥blG#Qﬁﬁyoﬁat|on

reproduction cont radctsent 278 «t@btesOrdfoReAbS &d)moieqtnmeﬁn&&%rﬁsqw res a

managenent gl of MRk Pafld 6231 I LIG O OLRTIRLL00 [ LCH NG, ¢ TogT UM 210

and outputs the acqui red nmanagene
section 283. The &9PX apgp.ﬁgptqa 5ype 242, which indicates the type of amethod

used for encoding copy audio data, and copy audio data link
information 62, which indicates a recording position of the
copy audio data. The reproduction control information
15 creation section 273 outputs these data to the recording

section 275.

The recording section 275 records the reproduction

compatible~audio data output by the audio data conversion

20 section 94, thecopyaudiodata, and an output result provided

by the reproduction control information creation section 273

to the reproduction audio data file 11, the copy audio data

file 13, and the management information £ile 211,
respectively, in the information recording medium 276.

25
The recording section 275 may record each piece of
the reproduction-compatible audio data and the copy audio
dataas afile under the reproduction audio data directory 11°'
and the copy audio data directory 13', respectively.
30

Next, an operation for recording audio data recorded
inaCD oraDVD-Audio to the information recording medium 276
using the information recording apparatus 271 will be




- 61 the managenent information file 211 is as shown in Figure 24. Next,
the reproduction control information reproduction control section 286 in
the control section 283 5 decodes the managenent information file 211 so as
to retrieve audio data information 240 in which reproduction control
information 51 associated with audio data to be reproduced is recorded,
fromthe managenent information file 211. The reproduction control

i nformation reproduction control 10 secti-or59286 acquires |link informtion,

whi ch indicates a recording position of audio data, fromthe reproduction
nat i on

control information 51 jnclu |ntheretr|eved at a

240. The control S(%EFFB}P%3QJ§&?RR“§S& L o] e ?Zggf’q‘%retsh%u‘% %t tion
section 282 such thaput Hbetétacqlhsiauibo dtetdayuized tm:qu«,e rae*auaautﬂeprda_t a
fromthe informat »seeti&fs%dllegu mﬁé&d&%%%eaﬁé&esldn@ectwﬁwmtl on

and outputs the ac uUE'Red audi o a to the e&be é section 284. The
control section 28 Pufgsey PP‘B?atslloé‘nﬁlf 1 l?e%ff'iif"dﬁ’(?flﬁ%r%]eocrh on
284 such that 20 thectipr Oduiss the saut asrtha8 4L acded tipe segthen udi o
da}g a. tF' gure 28|3db.§ taema%mgtka&wmd Jé&l@g rz%Hé‘%ﬂi% o QE? ﬁ@@%:hffhmn t
i nformation reproduc par at us, accordi n 0 e presen
i nvention. The i nfﬁ??ﬁ%l(?‘ﬁ ?@p?’é?ﬁ‘ﬁ'dﬁgflng aﬁng%edrﬁs)orfhg%’? OFSEFRY l'ESB i's
the same as the ibierendt Lorenispeddudnngrcipparanes , 28k §hbwf0matFﬁQ}Ure 28A

except that a contigd SAidRAt2E] SRQWrdiflg Fhediwn 288 | gedédfiyentid rom
t he control t| op

2 shown control section 287
i ncl udes a deter mi nat ?si:ﬁucglé?t PS@“Z%’%P%%QO? ESFBHEJCIH 8f %%F?%?rémg
i nfformation reprotudimbodimentt Bolfstint ires286. imieatder &rig whthdped.

According to Embodiment 3 of the present invention,

itispossibletoprovide the informationrecordingmedium 210

15 to which the reproduction compatible-audio data and the copy

audio data are recorded and in which the management
information file 211 can be referred to for these data.

As described above, the audio data conversion

20 section 94 may be configured such that it is possible to
choose whether both or either one of the reproduction
compatible-audio data and the copy audio data are output.

When the audio data conversion section 94 outputs onlyeither

one of these audio data, the reproduction control information

25 creation section 273 outputs to the recording section 275
only the reproduction control information associated with

the audio dataoutput by the audio data conversion section 94.

In this case, the recording section 275 records the audio

data, which is output by the audio data conversion section 94,

30 and the reproduction control information, which is output
by the reproduction control information creation section 273,

to a corresponding audio data file and the management

information file 211, respectively.




62 section 288 determ nes, based on the reproduction control information
51 associated with audio data to be reproduced, whether or not the audio
data nmanaged by the audio data information 240 can be reproduced. As a
result, when the 5 determ nation section 288 determ nes that the audio data
can be reproduced, as in the case described with reference to Figure 28A,
the reproduction control information reproduction control section 286
outputs control signals such that the acgufidsi-ti on section 282 acquires
audi o data 10 based on the audio data information 240 and the reproducing
section 284 reproduces the acquired audio data. According to Enbodi nent 3

of the present invention, if the managenent information file 211 can be
decoded, it 15 i s possi bIA to Tesglbdudl HeRli AT EC dhGe@UROt ARtE

i nformati on recor dicogversh dhisedfiond 94 Sutpat silod 1gnshe pe ridiel pepmiduattopyi ng
apparatus accordi Ehodi e gﬁﬁﬁ i (A 3 , a
copyi ng appar at us %glél%‘?tl n tnglE:‘g| %él%edn’%ﬂ%cogf t té)dpa!r%?gnij’th%ir}:r%eﬁ??%%,
whi ch copi es alidi osagtien &8 rdditionalnaudier drtraf oo rus e 6RPREFEFRENEH 210

into another inforeedd OAL6EROTI@NNELdTRAl H§Imedlilun &2 cdmparededth 2bc&sgur e
29A i's a block di agﬁgﬂ?&tﬁofi?.lﬁé’sl;enagldi%%%lé%trﬂ%e%gi'd%gfgﬁéy'é%@;e%lﬁmg' ment
3 of the present [nventron. € copyl ng appar at us 1 1 ncludes an

acqui si tion secti ohoBoXime EepeydingsedidrsAven3 1tahd 2AFHRIFUEOBRE Y88Fi on
294. The control sectdmvsddhdieruteensucemepdatiact taniconpaticitliidy e296.
The acqui sitign SCELLRN, &3, FC0M £Soohy RN AIRIPRLobALAIATELRY dakherg 11

fromthe information Tecordrin Ium utputs t'he acquire

managenent the information recording medium.

3. Structure and operation of an information
reproducing apparatus according to Embodiment 3 of the

15 present invention

Next, an information: reproducing apparatus
according Embodiment 3 of the present invention, which
reproduces audio data recorded in the information recording

20 medium 210, will be described.

Figure 28A is a block diagram of an information
reproducing apparatus 281 according to Embodiment 3 of the
present invention. The information reproducing

25 apparatus 281 includes anacquisition section 282, acontrol
section 283, and a reproducing section 284. The control
section 283 includes a reproduction control information

reproduction control section 286.

30 The acquisition section 282 acquires a management
information file 211 from the information recording
medium 210 and outputs the acquired management information
file 211 to the control section 283. The data format for




63 } information file 211 to the control section 293. In this case, the
data format of the managenent information file 211 is as. shown in Figure
24. 5 The copy data control section 296 in the control section 293 decodes
t he managenent information file 211 so as to retrieve audi o data
information 240 in which reproduction control information 51 associ ated
with audio data to be copied is recorded. Zhe control section 296 10
outputs a control signal to the acquisition %ébtion 292 such that the
acqui sition section 292 acquires, based on copy audio data |ink
information 62 incl tidetanapemeat Gatsimiadn faudi £11064 as ERb IRFL Qre24Q,. audi o
data froma file designated by the copy audio data link information 62 and
outputs the 15 acquired audio data to the output section 294. The control
section 293 outputs a contV&ft.si ditgl tuspredectdvnputcondepi onigbarmetkdhnt hat

t he ogt put secti gn 2éprodout part Soﬁth:eylawd-lti Qoﬁaafjﬁ ix@tﬁ@@lbhefoi BEQEIBH 8B f
recording 20 medi UBedge ' block di agramillustrating part o
anot her copyi ng appar at ug%gg&%?g?éﬁ%rftacol %%%?lrﬁg’%{flf &Efﬁfs T ve

i nvention. The copyi¥Capptd dofernciar 240 25 Mhigherau®ductidre waechs t he

(Zzggyi Rg appar a}: us ngf]?c;%amndisu fém&a}:é’@/ﬁi%(‘a@a&ot&?&l %%ﬂﬁéﬁo&%@&%i on
shown in Figurg i rent fromthe.control. sectio shown
in Figure 29A. 30 The coﬁ?%gff%éﬁfﬁgﬁm259mwﬁgiﬁﬁ@?mggagP eng}fbnThﬁection
298, a reproduct i off BRI entEeil oinEepyatont r sepradsttion 299tmal a

copy data conl®ol sectiam ZBE6acdittresdel gk NnFakingbi&EC WheBh 2081i¢Rk8E M nes,
22; ?gd?n audi o dat %e@érdirﬂj %rog%:icg)rp c?t4 Qiuﬁig O&étaa'{,e%rvgmt tl].hg‘ ugelzp(%:o %E: igr? be

control information 51 included in the retrieved audio data

information 240. The control section 283 outputs a control

signal to the acquisition section 282 such that the

15 acquisition section 282 acquires audio data from the

information recording medium 210 based on the link

information and outputs the acquired audio data to the

reproducing section 284. The control section 283 outputs

a control signal to the reproducing section 284 such that

20 the reproducing section 284 reproduces the output audiodata.

Figure 28B is a block diagram illustrating part of
another information reproducing apparatus according to
Embodiment 3 of the present invention. The information

25 reproducing apparatus shown in Figure 28B is the same as
the information reproducing apparatus 281 shown in
Figure 28A except that a control section 287 shown in
Figure 28B is different from the control section 283 shown
in Figure 28A.

30

The control section 287 includes a determination
section 288 and a reproduction control information
reproduction control section 286. The determination




whet her or not copy audio data is recorded in the information recording
medi um 210. As a result, when the determ nation section 298 determ nes
that the copy audio data is recorded, 5 as in the case described with
reference to Figure 29A, the copy data control section 296 outputs a
control signal to the acquisition section 292 such that the acquisition
section 292 acquires audi o data based on ac%gy_audi o data link information
62 and out puts the acquired audio data to t he out put section 294. Wen
the determ nation section 298 determ nes that no copy audio data is
recorded, the repreduddri @BsCastidrflinesf BB icANtES Pepeoatictionsechtrml 299
outputs a control gi .0 t j Sl Lo sect.i o 9 he
acqui sition secti o%hggg‘llaé%gﬁi ?ggggg%ﬂrao%ghc“&qgnﬁ%éoc%n%aﬁ g?eg-%gﬁéfagéeéiét a
recorded in the rePfP8ERRR iBnratidthe aysiaffr ranpgsddPBHrithen@uféprdifdct i on
control informati ofhnBdrmatichugler caf bd&epucdicedat aad f peswmti, onhed Gheand
out puts the qui r ti . i - i.0 0 o} ut
section 294. % Acggged‘fnﬁglat@ggérﬁ?%g%%%d%g?ﬁ% psr Jég%%?u!{en\?gﬁt??oﬁtg if at
| east the managenefit? ibgf BPRRAGUSAA f iASeln thegafepdeIpTRGdvwith refereisssi bl e
to copy audi o dat ate ectijgued 28n,! hehenfpretuetion eecontidly Mpdbumatibd. 25
(Enbodi nent 4) 1. f i nf [. oS, i j . rdi ng
o Enbod ment 4 of “{Hhekiad odiirbh, Atibh “Sad ZREbHLD LT bR

i nformation recor df¥fd HQET- Uihe aeewirditAgn tectipe R Acasises eNEip ddant

i nventi on i ndloudesbas®dnam ape raudt o idaftarinfoirnatiod @4andhabhaudppodiaiiagf i | e.

Such a data for mafedqahi 267 L3RGahbblP hecaigliNgaadadl! fye audio - 65

According to Embodiment 3 of the present invention,
if the management information file 211 can be decoded, it
© 15 is possible to reproduce audio data recorded in the

information recording medium 210.

4. Structure and operation of a copying apparatus
according to Embodiment 3 of the present invention

20
Next, a copying apparatus according to Embodiment 3
of the present invention, which copies audio data recorded
in the information recording medium 210 into another
information recording medium, will be described.
25

Figure 29A is a block diagram of a copying
apparatus 291 according to Embodiment 3 of the present
invention. The copying apparatus 291 includes an
acquisitionsection 292, acontrolsection 293, andanoutput

30 section 294. The control section 293 includes a copy data
control section 296. The acquisition section 292 acquires
a management information file 211 from the information
recording medium 210 and outputs the acquired management




data included in EMD data to be copied at high speed. Figure 30 is a
schematic diagram of an information recordi ngnedi um 300 according to
Enbodi ment 4. For exanple, 5 the information recording nedium300 is a
DVD- RAM di sc. The DVD RAM disc 300 includes an audio data file 302 to

whi ch reproduction-conpatible audio data (first audio data) and the EMD
data 20 are recorded, and a nanagenent infepmation file 301 to which
reproduction control information 10 associated with audio data included in
the audio data file 302 is mainly recorded. Next, the data recorded to
each file will be deferndiden fild wlther tHete@ortrolSsddtgione233. s¢hettaits cal |y

|1 ustrates how t NeaEdDendahes Hrhst bLEAL ARHabonditer MR dise B0 shown

in Figure 30. In Enbod 0 includes conpressed audio

| Tt
data 21, which is ¢8npt eﬁg@&a é%ch‘rgd‘lrﬁgz‘f'o an MP3 met hod, 20 and

reproductl on control information 22 associated with the conpressed audio

data 21. When g he END dat 8ng0cdsy dughridmbed silia i sbei hied oEMpdlata 20
is recorded to the audi o data fi as it di stri buted.

| nformation, whi ch®FEHe8ngert d’°ﬁ?%ﬁPFW@nP8ﬁ‘F%‘b‘h&PFWact&ﬁPr%’ilq ALSrSfat i on
22 included in theagEMdo de¢tarizirescawtiot odde désdHetalHtd onn24te iIDVOHIAM di sc

300, and i nf or mal bebodtilebh icondpedl shebrARNR! BY dNRAUELe thaydid © 302,

are recorded to HI\]%‘ q:ag%mant information file 3 0O As aresult, only
the distributed EMSdat® 26 PEPIYEOU&eoTded heTb?/[f‘PéA‘m% SECEHOn 2%
therefore it 10s powdibyite & contredl digeall dogtte aeruisdtidn sgotiob @92Fuplr e 32
schematically ill L@Iartaftﬁé A’E&Ml%li@!han AR ioh 2ok Qdqll r&VDHAEHO0B bdpy

recorded to the DVD}ﬁA {:as (ELJ.nS)c information 62 included in the retrieved
audiodata information 240, audio data froma file designated
by the copy audio data link information 62 and outputs the

15 acquired audio data to the output section 294.

The control section 293 outputs a control signal to
the output section 294 such that the output section 294
outputs the audio data to another information recording

20 medium.

Figure 29B is a block diagram illustrating part of
another copying apparatus according to Embodiment 3 of the
present invention. The copying apparatus shown in

25 Figure 29B is the same as the copying apparatus 291 shown
in Figure 29A except that a control section 297 shown in
Figure 29B is different from the control section 293 shown
in Figure 29A.

30 The control section 297 includes a determination
section 298, areproductioncontrol information copy control
section 299 and a copy data control section 296. The
determination section 298 determines, based on audio data




of Figure 30. LPCM audi o data output by the CD or DVD Audio 30 is recorded
to the reproduction audio data file 302 as it 5 is output as the LPCM audi o
data. The information, which nanages the audio data file 302, is recorded
to the managenent information file 301. As a result, only the LPCM audio
data is recorded to the DVD-RAM di sc 300, and therefore |long-tine
recording can be realized. 10 Figure 33 is % diagramillustrating a
detailed structure of the audio data file %)2 The audio data file 302

i ncludes the distributed EMD data 20 and audi o data created by copying
audi o data recordedififorma€iyn 240VEssariatbe bitke andid Sddtagttbeb84dpsed,

di agram 11 ust 1 ati Nhendel i Abord! I it adls HIRANICHRD L, il gL a8 1 O

file 301. In the managsmant infornati on I ece at a
i nformati on 340 i s J5FEYAYRY "EGTAR 319 -c At B SRSt d*’hz%np'ﬂé‘%:ée?ﬁ)r‘@fna&&ﬂilo dat a
i ncluded i n the audiegtidaha298d detc30dned thatiile @opdaiudib ifadanst terorddq,

| ncl udes repr oguct I4ans 6 A Glee HBLOLIRI RIE4LeaRS0R @B%g%&hzﬂ‘ld'tﬁedat a

i ncluded in the audlo‘g&a , an audi o audi o
data |ink informat%°8¥ q‘? c?ﬂ?%&?ﬁt%%% 29Pi ?fktBWo?n‘éf{qt(’fﬁ 3signad. t
indicates a recor dithg poguisbnicof sadiondzezn mwagﬂmhﬂ)ytﬂé\eacwuoldata
nformation 340, esfotidh 'ABORANNGLC BhA1 UG Basd b LBETSIAY 8

orrratl on 340

address of the audiQ data. For éexanp
30 manages the END'URFAM36rmehiem §d; %“%ISPBP‘}‘?%Eh? rﬁcﬁl“ﬁ‘ﬁ?ﬁl@ﬂd%%datﬁn’é? cates

a recordi ng pb&iti the ohitpotpeesized 204di dhdatthekternthaitiad secttiba 20D dat a

20. When the audioadeddnined! oAl RS Sdf TRAMPSaatel 95 0akBorig! ©
copying audi o 67 datag (Eorde in a C[fg&a DVD, or the | keo %g aﬁ]déjo dat a
eproduction control information copy control sectlon 299

outputs a control s:Lgnal to the acquisition section 292 such
that the acquisition section 292 ‘acquires reproduction
15 compatible-audio data recorded in the reproduction audio
datafile 11basedonthereproductioncontrol information 51
included in the audio data information 240, and outputs the
acquired reproduction compatible-audio data to the output
section 294.
20
According to Embodiment 3 of the present invention,
if at least themanagement information file 211 canbe decoded,
it is possible to copy audio data recorded in the information
recording medium 210.
25
(Embodiment 4)
1. Structure of an information recording medium
according to Embodiment 4 of the present invention

30 A data format for an information recording medium
according to Embodiment 4 of the present invention includes
a management information file and an audio data file. Such
a data format realizes long-time recording and allows audio




link information 343 indicates a recording position of the created audio
data. The audio data type 342 specifies a nethod for encodi ng audi o data
(e.g., MP3) indicated by the 5 audio data link information 343. Note that
when the audi o data information 340 nmanages the EMD data 20, the audio
data information 340 may include EM data information 52 which includes
the EMD recording 10 nethod type 60 and_E%/p data link information 61.
Figure 35 illustrates a link relationship between the audio data

i nformation 340 andaudi o data, and information included in the audio data
i nformati on 340. Spetd fineahdeg ihSEMD glata 36 behepuedcat Ihighl bpeedat es a
rel ati onship between Figures 30 and 34. Figure 36 is another schemati C

di agram of the information recording nmedi um 300 accorgl nrg g le rrent 4,
20 In the information recbt@ttey3fed arfichepabic glgeran 8 ARt
directory 302" is reminddedmediy 306 actotdingedimbodimeat 4.l eF@t)@faﬂlEé:@h pi ece

of the EMD datza 2 0 _ (—gl updefrmpkhe
audi o data di rect &i@b@mﬁﬁg’?%ﬁ%@ﬁ%@?‘%ﬁﬁ%&@% apvd E{!AM l T

odj nent . 4 of gﬁ&e ent
invention, two pi YERsRAYrALRFIBE0 FHAUdrE FHbeUALe SAY8dTHT 3[°ﬁe 2 E’l ece
of nusic, thereby realodnctiprl-eogpatila andididaga (VMiredvawdio datak apdssi bl e

to provide an inf OFEP 9 ek GR6 U B0 JRAGME it Bl iigh C PG ARRAGRALII O
data 21 included in t can_ be repro ucegr go |q_%l.[based on
the audio Iink infdendft ont%4?%fhde€6mwc§?°?ea%?n? %‘(%We

informati on flol e 333ochatdibwut thdaeticdi datatinelddedis bheandod datéhélENBOéat a 20.

------- - - -5 B8 radolgLyre and operation of an information
recordi ng appar at ulsS ac%:%%(rjl ng to Enbodi nent 4 of the present

Next, the datarecordedtoeachfilewill be described

in further detail.

15
Figure 31 schematically illustrates how the EMD
data 20 isrecordedtotheDVD-RAMdisc 300 shown inFigure 30.
In Embodiment 4, the EMD data 20 includes compressed audio
data 21, which is compressed according to an MP3 method,
20 and reproduction control information 22 assoclated with the

compressed audio data 21.

When the EMD data 20 is distributed, the distributed

EMD data 20 is recorded to the audio data file 302 as it

25 is distributed. Information, which is converted from the
reproduction control information 22 included in the EMD

data 20 so as to be decodable in the DVD-RAM disc 300, and
information, which is used for managing the audio data

file 302,arerecordedtothemanagementinformationfile 301.

30 As a result, only the distributed EMD data 20 is recorded
to the DVD-RAM disc 300, and therefore it is possible to

realize long-time recording.




invention 5 Next, an information recordi ng apparatus according to

Enbodi nent 4 of the present invention, which records audio data to an
informati on recordi ng nmedi um 375, will be described. 10 Figure 37 is a

bl ock diagram of an information recording apparatus 371 according to
Enbodi ment 4. The information recording apparatus 371 includes an
acquisition section 372, a reproduction_cpatrol information creation 15
section 373, and a recordlng section 374. xt, a recording operation for
recording the EMD data 20, which is distributed by a nmusic distribution
system to the informatiBhgurecdrdichgmatthalhy3ii3 usitkatée hdesodib@dta?0 Wen

recording the EVD gakac?ly il ghald Gl s ok GRIQHG R0 yiRaal @sd BOBM Ml i on
22 and conpressed audi o using _the irnformation record (ﬁg}taﬁparat us

371, the acquisiti®h? 1%%%&?8n @?QMQBﬁ&R?%E??qﬁ?WEM§?ﬂ&QPQRP%HQF flts the
reproduction contri$ regbodethttbothe 2epnodudieobMndiat dafd fide2302 s it

reproduct i on gont r gl o'u@%n?f B RO HRALLAN, SREL OndT A eibE, [8ABATI N0

section 374, respective he reproduction control ormation creation
section 373 creat d42NAg5SE HeéHd%?l@a‘fae%%Jc?dd"@?r & TeGRATeA to See panaaetiton 22
out put by the acquirsiotrmeticre£iic030272 Asad rasdin, datythy pecB4Rdieldated to

the compressed audiurdlalaed ko dihvilitl LN Sge g 3harforAlRsfgC0r di ng

nmet hod type 60, audio_data formati on 343, which 1ndicates a

recording - 69 pd"s‘?cf’thn%fcatnhBec’a’rP&rlé§§ed audi o data 21 included in the
EMD data 20, 1&VD data link information 61, which represents a recording

position of the EMD data E%.@ur@n:‘xjs rfspré)dai:éé% illustrating a detailed
structureof theaudiodatafile 302. Theaudiodatafile 302
includes the distributed EMD data 20 and audio data created
by copying audio data recorded in a CD, a DVD, or the like.
15 ‘

Figure 34 is a diagram illustrating a detailed
structure of the management information file 301. In the
' management information file 301, a piece of audio data
information 340 is provided so as to correspond to a piece
20 of audio data included in the audio data file 302. The audio
data information 340 includes reproduction control
information 341 associated with audio data included in the
audio data file 302, an audio data type 342, and audio data
link information 343. The audio data link information 343
25 indicates a recording position of audio data managed by the
audio data information 340, e.g., a recording start address

or a recording end address of the audio data.

For example, when the audio data information 340

30 manages the EMD data 20, the audio data link information 343
indicates a recording position of compressed audio data 21
included in the EMD data 20. When the audio data
information 340 manages audio data created by copying audio




control information 341 associated wth audio data. The 5 reproduction
control information creation section 373 outputslthese data to the
recordi ng section 374. The recodi ng section 374 records the EVMD data 20

out put by the acquisition section 372 and an output result 10 provided by
t he reproduction control information creation section 373 to the audio data
file 302 and t he nanagenent infornation;f%%e_301, respectively, in the
information recording nedium 375. Note that the recording section 374 may
record each piece of EMD data 20 as a file under the 15 audio data
directory 302'. Nexdtta aececded iingacqrer at DV, bar thieddkd| nigheaadibo dktta

recorded in a CD ok; |0 s N i [Walo } 75
usi ng the informat ?éﬁy%%&ﬁ r%té)gaﬁgﬁﬁ g? %‘gé{‘%tlh%c&mgﬁfﬂ%geg%ﬁ?%g?h %The

acqui sition secti ofif¥2dagdie datagudine autihe idaiat tVRerit% SBRELHIR%Et s t he
acqui red audi o datmethlc £dreeneadindi aglizeditaone3g4,. MPBE ihdpeathi by diecont r ol

informati on creeati icZga%gc irﬁpiﬁ%g’rﬁﬁ%h%%%n audi o data type 342
I 0

associated with the au ata output fromthe acquisition section 372 to
the recording section 374, audio data link information 343, and
reproduction control i nfoNetsd titat wikh Aesoiistdad aviintbrma tioradnh madafea. The

reproduction contrgle ff ggg%zi&q_ﬁlggragagghggg iﬁ%ﬁ:;)%{‘jgo%nzfgﬁlﬂa soikdagse data

to the recording section ! e recodi ng sec records the audio
data - 70 output BP SRERLSHATBATiGh Yotbith IrIudne e SIPpHECTRIRe;
provi ded by tthe reprthddctyms 60orhd EMD dhaanbinkoinEoemdtiom 63ecti on 373 to
the audio data file 302 and the nmanagenent information file 301,

respectively, in the information 5 recordi ng nmedium 375. Note that the
recordi ng section 374 Figure 35 illustrates a link relationship between

theaudiodatainformation 340andaudiodata, andinformation
included in the audio data information 340. Specifically,
15 Figure 35 schematically illustrates a relationship between

Figures 30 and 34.

Figure 36 is another schematic diagram of the

information recordingmedium 300 according to Embodiment 4.

20 In the information recording medium 300 of Figure 36, an
audio data directory 302' is included in place of the audio

data file 302. Each piece of the EMD data 20 and audio data

may be recorded as a £ile under the audio data directory 302°'.

25 According to Embodiment 4 of the present invention,
two pieces of audio data are not recorded for the same piece
of music, thereby realizing long-time recording. Moreover,
it is possible to provide an information recording medium
in which the compressed audio data 21 included in the EMD

30 data 20 can be reproduced or copied based on the audio link
information 343 by decoding at least the management
information file 302, without decoding the data format of
the EMD data 20.




may record each piece of audio data as a file under the audio data
directory 302'. According to Enbodi nent 4 of the present invention, 10 it
is possible to provide an information recording nedium fromto which the
conpressed audio data 21 included in the EMD data 20 is reproduced/ copied
by decoding at |east the managenent information file 301, w thout decoding
the data format of the EMD data 20. Nbrgogf[J only a piece of audio 15
data is recorded for a piece of nusic, and therefore a |l arger anmount of
musi ¢ can be recorded, thereby realizing long-time recording. 3. Structure
and operation of an information 20 reproduci ng apparatus according to

Enbodi ment 4 of the presgntsdiuantd ogndeXler i BE Mk OBied:ARAAEYCI NY
apparatus accordi ng Enbodi nent 0 tﬁe.present I nvention, which 25
reproduces audi o ERCPTAARSRERALGLNSEATSOrAtYT FRAEMBImeRs dioh SR RFGSERT 300,

wi |l be described.irkegtiien38A is a bl ock diagram of an information
reproduci ng agparatus 381 according to Enbodiment 4 of the 30 present

invention. The information reproduci ng apparatus, 381 includes an _.
acqui sition section 382, NeXterl HpfommatippFesgsdinggrratals RRRATI Sect i on
384. The control t>EnbodMmS&BE 4 G thecherse ssem taimshen t et awhiiagr oshectis @udéont r ol

71 - section 386. qlhg %Qtﬁiieh;an m%%%ﬁOeeéézaﬁ@%éﬁamasﬁ@,naafﬂfnbe

information file 301 fromt ormation recording 5 medium 300 and
out puts the acqui F&§°FEPefrenent information file 301 to the control section
383. In thisiease, the data format of the managenent information file 301

I's as shown in Figure 34r"igure 37 is a block diagram of an information
recording apparatus 371 according to Embodiment 4. The
information recording apparatus 371 includes an acquisition
section 372, a reproduction control information creation

15 section 373, and a recording section 374.

Next, a recording operation for recording the EMD
data 20, whichis distributedbyamusic distribution system,
to the information recording medium 375 will be described.

20 When recording the EMD data 20, which includes reproduction
control information 22 and compressed audio data 21, using
the information recording apparatus 371, the acquisition
section 372 acquires the EMD data 20 and outputs the
reproduction control information 22 and the EMD data 20 to

25 the reproduction control information creation section 373

and the recording section 374, respectively.

The reproduction control information creation

section 373 creates, based on the reproduction control

30 information 22 output by the acquisition section 372, an
audio data type 342 related to the compressed audio data 21
included in the EMD data 20, an EMD recording method type 60,

audio data link information 343 , which indicates a recording




10 The audi o data reproduction control section 386 in the control section
383 decodes the nmanagenent information file 301 so as to retrieve audio
data i nformati on 340, which manages reproduction control information 341
associated wth audio data to be reproduced, fromthe managenent 15
information file 301. The control section 383 determ nes whether or not
the audi o data can be reproduced based on the audio data type 342 rel ated
to the retrieved audio data information-38®.- Wen the control section 383
deternmnes that the audio data can be reproduced, the control section 383

20 output's a contr gl @Abe  fhd REmASACE! bi@ib SaEh! £ RAuauENin (AL (he
acqw sition sectio % i_ acquires a

ata from g %h mation recording
nmedi um 300 based ofMR Aata gl -oF¥Pafata H’i‘?klflf'l‘?’?ﬂaﬁ&f’f‘oﬁlsﬂ BT PIE t he
acqui red audi o data rdcortiirg rept ol iofgtise EMD ofa 13840, Tared cenredictdient i on

383 25 outputs a COBI{Qh gh%‘aﬁaﬁ nidfr f %BBQQ&'L‘%!&“%%&C&&&’% WRdasuahe that
the reproducing section 3 repr oduces  t he outg audi o data,. Fi g ée 38B
is a block di %ranﬁr‘?ﬂqc’@é‘ﬁ%‘?‘i‘ nGOBEFAL of REOFFaLABE h&GrePhi SR ndfFhh° %3 oduci ng
appar at us accor di nentpmtsEnhesk iant o theerbodwiimgt seatiwp3dduci ng appar at us
shown in Figure 38Bis the sane as the infor mati on reproduci ng apparat us

381 shown in Figure 38A except that a control secti ﬁ‘z 3%w3
Figure 38B is different f?’@ﬁnltel?édé%tﬁeﬁftlogeﬁ“i 5ﬁcg§§5 tﬁ’(‘f\/\ﬁ% %dPe 38A.
The control secti coutds? bychedesuasileter seabtdro3 725k ehiantp888resd tEND
data repr odugpi on oRtegl HPEht AbpiBlact oAl AedaiaR 1oAPEALtAGIohON

e

control section term nation section tg’ﬁ’S audi o d
i nformati on 340 i rPSAYLER 3THriGaths Pyfie ArtPofils rﬁ%"rﬁﬁ A RTEEC at ed

with audi o data tdnfermepiadutisie 301, respectively, in the information
recording medium 375. Note that the recording section 374

may record each piece of EMD data 20 as a file under the

15 audio data directory 302'.

Next, a recording operation for recording audio data
recorded in a CD or DVD-Audio to the information recording
medium 375 using the information recording apparatus 371

20 will be described. The acquisition section 372 acquires
audio data input thereto and outputs the acquired audio data

to the recording section 374.

The reproduction control informatidn creation

25 section 373 creates an audio data type 342 associated with
the audio data output from the acquisition section 372 to

the recording section 374, audio data link information 343,

and reproduction control information 341 associated with

the audio data. The reproduction control information

30 creation section 373 outputs these data to the recording

section 374.

The recoding section 374 records the audio data




10 is nmanaged. Asa result of the decoding, when it is determned that the
EMD data 20 is recorded in the information recording nedium 300, the
determ nation section 388 decodes the EMD recording nethod type 60 so as
to determ ne whether or not the EMD data 20 can be reproduced. Wen the
determ nation 15 section 388 determi nes that the EMD data 20 can be
reproduced, the EMD data reproduction contypl_ section 389 outputs control
signals such that the acquisition section 382 acquires the EM data 20
based on the EMD data link information 61 and the reproducing section 384
reproduces the END«ddputy. the@cihibsiittioe skeitdom 872 iapd sreouipnt 388ult

determnes that tRhgoEMabdalarkd rbirdfictiBa%HRI ol Nt raRfiof Bhefon
recordi ng nedium 300 _or cannot bhe reproduced, as_in the ﬁase descri bed
with reference to FeGure® ﬁé o Hhe gt data Fdgr d0aR1D RS aTGIERght

section 386 det er mingermiHond fdiet 3@l auckspeddtively y pin 3t r bifpredtiont he

audi o data i nfor mteesr34Yy mdiRINST5. ORoPOlnhPeRUMLSHBNLE SRtiBR 374
reproduced. When the audio datg ,regroduct_l on control. se‘gﬁé on 386 _.
determines that thERFECETIEEC PASHS HE FHHPS F e istorns B8R dn 387

out puts 30 control detgyndirecsach 3d2dt t he acquisition section 382 acquires
audio data fromthe information recording nedium 300 based on the audio

data link informati on 343 _and the . reproduci ng section 384 re r(ﬁguces t he
acquired audio data. --- Aggc-’r-q:kng-t-"-g-b°d?§‘en5\cﬁ8ﬁcﬁhﬁgp’fe(§e€ﬁﬂ6‘§fi he4 of

the present ikventibris ppfstild ¢agiraviidenamdgérematior oepatding fpdEuB01l can
Ee decodgd, dt het cgm%%@ﬁ&p@%ﬁ c%b?egéfed Qﬁ{i&'&l?@tiﬁnzi E%Eg/%ﬁ%gu?ﬁ 5 can
be,reproduced w gy oRg05h 1A g SR agl ol O 406 Elafdtet s
management information file 301, without decoding the data
format of the EMD data 20. Moreover, only a piece of audio
15 data is recorded for a piece of music, and therefore a larger
amount of music can be recorded, thereby realizing long-time

recording.

3. Structure énd operation of an information
20 reproducing apparatus according to Embodiment 4 of the
present invention

Next, an information '~ reproducing apparatus
according Embodiment 4 of the present invention, which
25 reproduces audio data recorded in the information recording

medium 300, will be described.

Figure 38A is a block diagram of an information

reproducing apparatus 381 accordiﬁg to Embodiment 4 of the

30 present invention. The information reproducing
apparatus 381 includesanacquisitionsection 382, acontrol
section 383, and a reproducing section 384. The control
section 383 includes an audio data reproduction control




according to Enbodi nent 4 of the present invention 10 Next, a copying
appar atus according to Enbodi nent 4 of the present invention, which copies
audi o data recorded in the information recording medium 300 into anot her
information recording nmedium w |l be described. 15 Figure 39A is a bl ock
di agram of a copying apparatus 391 according to Enbodi nent 4 of the
present invention. The copying apparatus 391 includes an acquisition
section 392, a control section 393, and anh @utput 20 section 394. The
control section 393 includes an audio data copy control section 396. The
acqui sition sectioed®fon Hggui res a managenent information file 301 from
the information recording nmedium 300 and out puts the managenent
information file 301 to the control section 393. In this 25 case, the data
format of the managenent (Theoxemtiisdhién Isec80dn 382 asqwhmsnaimankigguert 34.
The audi o data copyne@mdQlonSeEiid0396sidh t RBeCOM IR at $651 iHRR3qB glecodes
the managenent_ inforgatiqn file 301 so 30 as to retrieve audi o data

i nformation 340 i n™&ATEh LA ERYS tharerinet BRraESTSR I oXua bt ed
with audio data t&ibe ¥dpteihe sontrok declidn A8t hannerniazgement thendlararat i on
file 301. The cont f&mé@%&'%%&ﬁag‘%&t $nEQMLtQbnSEINAl91" 15 Wy shown ~ - -
- - ---- 74 such thaé. the acquisition section 392 acquires audi o data

from the informatioh Jeqé’EFd?ﬁg medi um 300 based on audio data link
i nformati on 343_ included in the retri eved_ audi o _data i nformati on 340 and
the output seetion 394 Ouﬁ'ﬂé'ta%dﬁgﬁaiaaz%g%bﬁﬁgtf&pbgnfi@éﬁséet:@d?p%agrin

i nfornation record{n megi Lﬁ_m Fi %ure i_.s a_block diagramillustrating
he’control sectioh 383 decodes the managemeilt information

part of

file 301 so as to retrieve audio data information 340, which
manages reproduction control information 341 associated
with audio data to be reproduced, from the management

15 information file 301. The control section 383 determines
whether or not the audio data can be reproduced based on
the audio data type 342 related to the retrieved audio data
information 340. When the control section 383 determines
that the audio data can be reproduced, the control section 383

20 outputs a control signal to the acquisition section 382 such
that the acquisition section 382 acquires audio data from
the information recording medium 300 based on the audio data
link information 343 and outputs the acquired audio data
to the reproducing section 384. The control section 383

25 outputs a control signal to the reproducing section 384 such
that the reproducing section 384 reproduces the output audio
data.

Figure 38B is a block diagram illustrating part of

30 another information reproducing apparatus according to
Embodiment 4. The information reproducing apparatus shown

in Figure 38B is the same as the information reproducing
apparatus 381 shown in Figure 38A except that a control




anot her copyi ng apparatus accordi ng to Enbodi nent 4. The copying apparatus
shown in Figure 39B is the sane as the 10 copyi ng apparatus 391 shown in

Fi gure 39A except that a control section 397 shown in Figure . 39B is
different from the control section 393 shown in Figure 39A. The control
section 397 includes a determ nation 15 section 398, an EMD data copy
control section 399 and an audio data copy control section 396. The
determ nation section 398 decodes audi o -dda-informati on 340 in which
reproduction control information 341 associated with audio data to be

copied is recordedy %Sa'edﬂ} the sﬂg&g&g&.gﬁﬂfeg&b@ &%ﬁ%gnﬁg%g%gqﬁ%ggng{ﬁt t he

EVMD data 20 is recor n the i on recor
determ nati on secfPeFLB0G8dcshAres iphBiguy® Ba&Bor di ng met hod type 60 so as
to determ ne whether or not the EMD data 20 can be decoded. As a result,

when t he determ nation se%éo&n:*t%gld%cetri%ngg., %g’é’tgﬁ%ftged Ftlgpqux%tlai S0 can

be decoded, the EMD data cogy cont uts con i gnal s
such that the ScqufeFtiosn3s e@ﬁW@@‘?ﬁ@W%Wﬂé’@W@eﬁ%@@ntﬁﬁed on

EMD data |ink infatdeinh andbd m Ecbﬁr(ﬁuﬁdllibnse&iﬁﬁﬂ 284t o [maes cmepressed
audi o data 21 incl [ 2 o0 angt 30 r mat
(Imtlﬁe er m ngélon g k (Pe(%ggsd dd&ﬂg ttilat t he

recordi ng medi um FBh 288cti of et erm nes
EVMD data 20 is notlrffé’éﬁ'ﬁﬂéﬁnl:"rﬂot he 3mf orwiidhon reeRFCIHAELIE  neREHAL300 or

t he EMD dat a 20 Cainformbeioe etk sorsat8d Wieh acase ddeacid bedeptddudeal er ence

to Figure 394 ema,ﬁﬂa%cﬁat o SRR 600 R b0 290: 041 RUL ST O

signal s such that Qi it on Sect I'fes au romthe
5 information recdmdt WEBEQ Isaprénd dndine HficampEARR TePARSHREL i on

343 included in thedaurdl mo«d,attaeldéwrmmhaﬂrbrséactlmmamhee@ﬂeputhsmm on 394
outputs t he acqm rz%@oi‘&_{jlil& m@%kgd type 60 so as to determine whether or not
the EMD data 20 can be reproduced. When the determination
15 section 388determinesthattheEMDdata 20canbereproduced,
the EMD datareproductioncontrol section 389 outputs control
signals such that the acquisition section 382 acquires the
EMD data 20 based on the EMD data link information 61 and
the reproducing section 384 reproduces the EMD data 20.

20
When the determination section 388 determines that
the EMD data 20 is not recorded in the information recording
medium 300 or cannot be reproduced, as in the case described
with reference to Figure 38A, the audio data reproduction
25 control section 386 determines, based on the audio data
type 342 related to the audio data information 340, whether
or not the audio data can be reproduced. When the audio data
reproduction control section 386 determines that the audio
data can be reproduced, the control section 387 outputs
30 control signals such that the acquisition section 382
acquires audiodata fromthe informationrecordingmedium 300
based on the audio data link information 343 and the
reproducing section 384 reproduces the acquired audio data.




to another information recording nmedium 10 According to Enbodi nent 4 of
the present invention, if at |east the managenent information file 301 can
be decoded, it is possible to copy the conpressed audio data 21 incl uded
in the EMD data 20, which is recorded in the information recording nmedi um
300, w thout decoding the data format of 15 the EMD data 20. (Enmbodi nent
5) 1. Structure of an information recordin9 medi um accordi ng to Enbodi nent
5 of the present invention 20 Figure 40 is A Schematic di agram of an
information recording nedium 400 according to Enbodi nent 5. For exanpl e,
the information recording nedium400 is a DVD-RAM di sc. The DVD-RAM di sc

400 includes an audio data file 4Q1 d.a 25 n ment i i s file
402. The audio data file 5kﬁ9r4%88|SJQ@OFéﬁ?%%Eﬁ??gﬁ? gﬁ%%ﬁggﬁiggﬁil 0 data
(first audio datalf ahdeasipthepfiageterbifumendonfiie 3dienn begreadgfagenent
informati gn fi Ihe ﬁ&?e rminﬁgaséemhuég@ daRRar Qﬂ_U_ﬁidl 'maegpm r@le EMnfaHﬁmtzbond
associ ated with the reproduction coppati bl e- [ ta. X e data
recorded to easch f?éfne%\%i ?prﬁguﬁggc%gggagp eﬁm? ur ﬁcglre g%?%iﬁ%.m%lg CEJ‘i:itrggllgjre 41

schematical ly il usD degs 2w the EMD data 20 is recorded to the DVD - RAM
di sc 400 shown in Figure 40. In Enbodinent 5, the EVMD data 20 incl udes

conpressed audio 5 data 21, wmhich is_c ressed according to RasTet hod,
and reproduction control nfSrAg ?%%aﬂgr%segggﬁ%? eog\"/"vi ??f%qﬁlg é%r%[lrpegsed
audi o data 21. Whearcomdimyaidrhodinand di of rilisuprdserhanyestian conpressed
audi o data 2io¢included in the EMD data 20 is
Next, a copying apparatus according to Embodiment 4
of the present invention, which copies audio data recorded
in the information recording medium 300 into another

information recording medium, will be described.
15
Figure 39A is a block diagram of a copying
apparatus 391 according to Embodiment 4 of the present
invention. The copying apparatus 391 includes an
acquisitionsection 392, acontrol section 393, andanoutput
20 section 394. The control section 393 includes an audio data
copy control section 396. The acquisition section 392
acquires a management information file 301 from the
information recording medium 300 and outputs the management
information f'ile 301 to the control section 393. In this
25 case, the data format of the management information file 301

is as shown in Figure 34.

The audiodatacopycontrol section 396 inthecontrol

section 393 decodes the management information file 301 so

30 as to retrieve audio data information 340 in which
reproduction control information 341 associated with audio
datatobecopiedis recorded, from the management information

file 301. The control section 393 outputs control signals




decoded, the decoded audio data is recorded as reproduction
conpati bl e-audio data to the audio data file 401. For exanple, the
reproduction conpati bl e-audio data is audio data encoded according to an
LPCM net hod. The MP3 conpressed 15 audio data 21 included in the EVD data
20 is also recorded as copy audio data to the audio data file 401 as it is
distributed. For exanple, the copy audio data is MP3 audio data.

I nformation, which is converted fron1the'r§ﬁrbduction control information
22 included in the distributed EMD 20 data 20 so as to be decodable in the

gvtD- - RfAIV: di Z 8 1400, saad th-b.gftgfe[@ét%l.ﬁ.rbit%ﬁ Célad'tigﬂ_s:’?%h E%ltl_i@é@fﬁhfiﬂo ZdaQaauiis 0
ata file , arg recorded_to the managenent inforpation file . a
result, the repr odglé T dhec SHRTRsien aﬁﬁﬂ%ga%? PeqIHPH00 BasEe?® B 8duct i on
conpatibility, i.edatd PCvkdudioomaiaien 328 nwludhé igophe acrlivdestad saudiki ch

enabl es hi gh- speedy&Qpyh f¥matios 340V BN bALHR SecBidh BOAYHARALE @nkhe
DVD- RAM 400, and t her.ef orﬁ,lh %és gosm ble. t en%ure regr‘g{juctl n
conpatibility> and*7BHEPIEUALYAZEDERARERSH TR CHGLEPY FPECH 'égc'ﬁee‘ﬁélf“i'cal |y
illustrates how audio data recorded in a CD or DVD-Audio 30 is recorded to

the DVD-RAM disc 400 of fidi#ee3df is! ) nEBLRH1ABPEN 31 1kbBeraiOpsat 3
recorded in the CD ort DVD- Audio 30 is LPQ\/I auglo g%tg‘. T(%].e 7 LP&}gI audi o
data output from tHSBB" STOHBYRY ARRAT25BS iASPELLRY RodshEadct i8R

conpati bl e- audi o d®Pying apreratds cshbwinainfiieauré039Bsisg tthies same mst thehe LPCM
audi o data owbput dop@fhgt HgpdrRtAE $MD-Midh0130ri g 39aCERBERSS@ALbY @
conpression 5 enc%g)l ng te g e%gg’, an NP3_pet hog o) ?%ﬁ'%g betrecor_ded
as copy audio dat &P ?ﬂgs é’% PB ¥t 5RPYR &y B19Un S POPHT | FOrt AER%gi ng
the audi o data fi[the4oaniepl seotiterd 398 shewn man&gewent398nf ormation file
402. As a result, the reproduction conpatible-audio data, which ensures
The control section 397 includes a determination
15 section 398, an EMD data copy control section 399 and an
audio data copy control section 396. The determination
section 398 decodes audio data information 340 in which
reproduction control information 341 associated with audio
data to be copied is recorded. When the determine section
20 398 determines that the EMD data 20 is recorded in the
' information recording medium 300, the determination
section 398 decodes the EMD recording method type 60 so as
to determine whether or not the EMD data 20 can be decoded.
As a result, when the determination section 398 determines
25 that the EMD data 20 can be decoded, the EMD data copy control
section 399 outputscontrolsignals suchthat theacquisition
section 392 acquires the EMD data 20 based on EMD data 1link
information 61 andtheoutput section 394 outputs compressed
audio data 21 included in the EMD data 20 to another

30 information recording medium.

When the determination section 398 determines that
the EMD data 20 is not recorded in the information recording




10 reproduction conpatibility, i.e., LPCM audio data, and the
data, which enabl es hi gh-speed copying, i.e., M3 audio data, are recorded
to the DVD-RAM 400, and therefore it is possi bl e to ensure reproduction

conpatibility and realize high-speed copying. In this case,
reproducti on conpati bl e-audi o data may be recorded to the

copy audi o

only the 15
audi o datafile

401. The reproduction conpatible-audio dataygis preferably audio data,

whi ch is encoded according to an encodi ng met hod,

.e., an LPCM net hod,

and ensures reproduction conpatibility. The copy audio data is 20
preferably conpresdediuecifrdpngiiieoErn dP8 2mrpnestsibende@nizgdi ag imethod or
the like Figure 43ahs @sdraladhth ebialddto fydeldishd vnd pbldlage ol the

audio data file -401. The au io data f I ncludes re

conpati bl e audi o d5PRY#PPtHol segtion 396#ﬂUtPé’r’Ec‘f ‘&‘H’&f"éu‘b"r%‘adét

#n. In Figure 43, the acrqepmadmcnlmtaonpwz lalcquiel @udad ad#tia xmdmttiee coioy

roductlon

audio data #1sar elﬁf&ﬁﬂa&qoﬁr%&x&@ﬁn %1%95@0 o5 sgb!sdxp aﬂﬁgof&‘mﬁt 1§k

t oget her as an audio_d % portion 43 Sim]larl % roduct1 on
conpat i bl e- audi o daPEesting 2 1eeHiAed i bhe Fx JeP@%taai”éf ’8’:&1@8 $4bm t he
sane piece of nusi an@rtiefangitosectiogeBheoudaputs thnda@ndated potibol datad32.
Moreover, the reptodiiithel £RFDAIRLR- ARG R dARmand the copy audio 78

data #n are created fromthe sanme piece of nusic an

function

t oget her as

an audi o data portion 433. The audio data portion 431 includes the
repr oduct i on donpat i bl e- abdeardigat o Eibdilimedbes ofidheimelsade iangntigpy, audi o

data. In this 5 waﬁ@ilem&h@dégeﬁ@h@lﬁ?&ﬁﬁ%%%&mg 501 &%BQQHE&&&”

conpat i bl e- audi o dq:

e included in an audiLo

represents a piece or° Prﬁéﬁ‘r:lbi?—'l §5irRY £ ei%mrﬁ’rﬁﬁﬁ"gq anede PﬁH"r %f

in the EMD data 20, which is recorded in the information
recording medium 300, without decoding the data format of

15 the EMD data 20.

{Embodiment 5)

ortion which

thGLYTet ai'l ed

1. Structure of an information recording medium

according to Embodiment 5 of the present invention

20

Figure 40 is a schematic diagram of an information

recordingmedium 400accordingtoEmbodiment 5.

Forexample,

the information recording medium 400 is a DVD-RAMdisc. The

25

30

DVD~RAM disc 400 includes an audio data file 401 and a
management information file 402. The audio data file 401
includes reproduction-compatible audio data (first audio
data) and copyaudio data (secondaudiodata). The management
information file 402 mainly includes reproduction control
information associated with the reproduction
compatible~audio data.

Next, the datarecordedtoeach filewill be described
in further detail.




10 structure of the nmanagenent information file 402. The managenent
information file 402 includes an audio data information table 440 and a
nmusi ¢ reproduction information table 441. 15 The audi o data infornmation
tabl e 440 includes audio data information 442 related to all audio data
recorded in the audio data file 401, 1. e. , reproduction conpati bl e-audio
data and copy audio data. The audio data information 442 is provided such
that a piece of the audio data i nf or mati on 842 20 corresponds to a piece of
audi o data recorded in the audio data file 401, i.e., reproduction
conpati bl e-audi o data or copy audio data. Simlar to Enbodi nent 4, the

audio data 25 information.442 includes an di o.data type, 342 an udi o
data link information 343FighEe Al Sﬁ?gl‘ia%é’ éhgu?tsra’ﬁ\é%f 8?%?‘?%%‘@&1i ch
speci fies an encodfAta ik kpeecaxdgd toghe DVPIRAMAIas 400showndadilggravifi.o dat a
i ngi cat ted by3t he amﬂimtbodaﬁéhd isn,kmaxilélmb r&&'tlapﬂo fj‘.ﬁfélua-%? caiggi:@sgai Qu(il:ii.d;kaO
i nformation i ndicates a recardi ng position of audio da mana y
the audi o datg@i nf g?ﬁ%tzﬁdnwﬂﬁ — .59‘?" e8P AP ML é?ta%éﬁﬁeg‘ggb(gﬁa
recordi ng end addr 83&repredustigdicontinehinf@marienn2d peseeigrtedusitihorhe
information tabl e 4ddprdsaehugiasid grgmire nmusic reproduction information
443, which manages information related to a piece of nusic, i. e. , a
unit of reproduction of audio data. The nusic reproduction 5 information
443 is provided to each pikere bhe aBM¥Podghna20 | hel ddetribvtedpi dde MP3nusic

which is a uniot ofcdigpesdegtiafio dhka ﬁrySi:@maa_aOﬂmﬁﬂ@gbmnhgzmd ars 443
er

o bt Fon s (RN AR 0 ARPLTRLL SR ey o oy O
type 444 is a fl afRprEabiaiuddredalinetpethe audio data file 401. For
example, the reproduction compatible-audio data is audio
data encoded acéording toan LPCMmethod. The MP3 compressed
15 audio data 21 included in the EMD data 20 is also recorded
as copy audio data to the audio data file 401 as it is
distributed. For example, the copy audio data is MP3 audio
data. Information, which is converted fromthe reproduction
control information 22 included in the distributed EMD
20 data 20 so as to be decodable in the DVD-RAM disc 400, and
information, which is used for managing the audio data
file 401, arerecordedtothemanagement informationfile 402.
As a result, the reproduction compatible-audio data, which
ensures reproduction compatibility, i.e., LPCM audio data,
25 and the copy audio data, which enables high-speed copying,
i.e., MP3 audip data, are recorded to the DVD-RAM 400, and
therefore it is possible toensure reproduction compatibility

and realize high-speed copying.

30 Figure 42 schematically illustrates how audio data
recorded in a CD or DVD-Audio 30 is recorded to the DVD-RAM
disc 400 of Figure 40. In Embodiment 5, the audio data
recorded in the CD or DVD-Audio 30 is LPCM audio data. The




the audio data indicated by the nusic reproduction information 443 is
audi o data for use in reproduction (first 15 use), i.e., a first block
type, or audio data for use in copying (second use), i.e., a second bl ock
type. The audio data information nunber 445 is assigned to the audio data
I nformation 442 so as to specify the audio 'data information 442. The
reproduction start tine 446 and the 20 reproductlon end tinme 447 represent
atime for starting or ending the reproduction of audio data managed by
the audio data information 442 indicated by the audio data infornmation

nunber 445. 25 Fi guyfpemdRidib bHes batss: fﬁnﬁéﬂe%iﬁ& Wnﬂiﬂdlg: BhespedbPaedat a
file 401, the audio data information table 440 enus'uﬁlg.é roducti on

i nformation tabl e £%1FePROYSHIGH; ﬁ%‘?ﬁatf%blﬁl%l?q;o é-lﬁitﬁdﬁ‘ét’ftb% 3 ton
#1-1 (first nusic fidpréeuasi Dn iisndwrpuit | e EPEC ahidbs ddte enixiut fatm 30

i nformation #1 whi gheS@poi-fisatiifo RPL %U eanprégggatmbgec@%gsﬂ@ﬁa #1.
The audi o data_information #2 specifies B’E audi o "'dat a For

exanple, in the cafgcﬁﬂje‘?%mf*ﬁlé"%ﬁa%enﬁﬁtm % fie F8r2g itPeb ?16?"8?:9?‘?1
i nformati on recor diasgopydawihio dih te cbediuddot datianbiotk mMelt. Singorimheiem esent

invention is conf !Eeis”xﬁ&a%% Hl kﬂétéﬁlﬁddéﬂa R Qe Qoi‘hs aré&ix%aoﬂéhtrpe5
bet ween the audio data fil he managenent inf ormath{itp e 402 is
ie

as illustrated in Eﬁléﬁﬁeé“eﬁ‘% H?ﬁf’?“ﬁ@l?‘?rsftllﬁnéoz'of L5 Gr aFes S of
nusic, e.g., the audprodimttaonporcbmpatiide-shdim | daFagur shd8h i ensepemduced,

prescribed aydi o Qéﬁz?odlﬁz\h@ﬁ donphPibiaadyl, N (e ﬁlﬂh& Q%;[‘&J dFRANGg e

Firstly, the nusic reﬁpro uctiron rnformation #1-1 gferred and the audio

data information 49%PY gt @fdyy which enables hlgh speed Gopying, 1.e..
MP3 audiodata, are recorded to the DVD-RAM 400, and therefore

it is possible to ensure reproduction compatibility and
realize high-speed copying. In this case, only the
15 reproduction compatible-audio data may be recorded to the
audiodatafile 401. Thereproductioncompatible-audiodata
is preferably audio data, which is encoded according to an
encoding method, i.e., an LPCM method, and ensures
reproduction compatibility. The copy audio data is
20 preferably compressed according to an MP3 compression

encoding method or the like.

Figure 43 is a diagram illustrating a detailed

structure of theaudiodatafile -401. Theaudiodatafile 401

25 includes reproduction compatible audio data #1, #2, #3, ...,
#n, and copy audio data #1, #3, ..., #n. In Figure 43, the
reproduction compatible-audio data #1 and the copy audio

data #1 are created from the same piece of music and function
together as an audio data portion 430. Similarly, the

30 reproduction compatible-audio data #3 and the copy audio
data #3 are created from the same piece of music and function
together as an audio data portion 432. Moreover, the
reproduction compatible-audio data #n and the copy audio




the music reproduction information #1-1 is retrieved according to the
audi o data i nformati on nunber 445. Whether 15 or not audi o data can be
reproduced is determ ned based on the audio data type 342 included in the
audio data information 442. Wen it is determned that the audio data can
be reproduced, audio data, which is present at a recording position
address indicated by the audio data link information 20 343 is read. The
audi o data can be reproduced from one poi"nt78 intinme to another point in
time according to the reproduction start tinme 446 and the reproduction end

time 447. At houghgab@t#ShaNBridtdal Sl s antd i dBESH £ m 816 @ EhhOtion
information #1-1 (first nusic reg&lgduc i

on informfjion) and_ 25 the nusic
reproduction i nfor MRETHFHES s SUGHY M PONTEBP ottt i gﬁ’ei ﬁF§+°m 4%h) are
i ncluded in a nusi pobtisgk 431THaclledes "thesi xemioduktiom anempalidbderaptoduct i on
information correggendiNgut Qoddendldhe1 ¢! anPUdpyoRudR) alsal | rustriat ed in
Fi gure 45, the5 reproducti on corqt(xﬁti %g audi o data #1 and teheo 90Y; %udi o]
data #1, which ar &M udEPY N Po QAT SSHRY S A30-°PAPE" audo dat a
representing the seorradiibde-afidinidata mafienatepe cidwduded 81 ananddatddiiae- audi o

data #3 and the copy-13Wdl Ghiel drpPesdii £ pak8e id¥nivded. i n the audio data
portion 432, are audio data representing the sane piece of nusic, and the

reproduction conpatible-audio data #n and the copy audi o data #n, whi ch 5
are included in the audi oFteuze gdrtison 438gnare AlLtlisirddting pefetzidi®d ng t he

same pi ece OfionusigrdotutBeoki @it Rbnaddpdyi@nti@B6And @lonA 4361 4021 iThe
desirabl e that themarneprodUﬁt i'OP cgrrgat ifb%e- di o ata #1, gédﬂ)ndda#én are
reproduced and t hd@PEISUeRE LD FAPL 13T, T2 AiV¢ Ahcar8eRiofr 8Pt oded By
decodi ng 10 the bligdlermppéom44bieAd? and Fininie veprofvethen inferpaid dat a

i ndi cated by the maspiie agproduction information 443

15 The audio data information table 440 includes audio
data information 442 related to all audio data recorded in
theaudiodatafile 401, i.e., reproductioncompatible-audio
data and copy audio data. The audio data information 442
isprovidedsuchthat apieceof the audio data information 442

20. corresponds to a piece of audio data recorded in the audio
data file 401, i.e., reproduction compatible-audio data or

copy audio data.

Similar to Embodiment 4, the audio data

25 information 442 includes an audio data type 342 and audio
data l1link information 343. The audio data type 342 is
information which specifies an encoding method, e.g., an

MP3 method, for encoding audio data indicated by the audio

data 1link information 343. The audio data 1link

30 information 343 indicates a recording position of audio data
managed by the audio data information 442, e.g., a recording

start address or a recording end address of the audio data.




is reproduction conpatibl e-audio data or copy audio data is determ ned.
Accordingly, it is possible to reproduce either the reproduction
conpati bl e-audi o data or the copy 15 audi o data based on the bl ock type
444, |t is preferable that the reproduction conpatible-audio data is
reproduced when the block type 444 is the first block type and the copy
audi o data is not reproduced when the block type 444 is the second bl ock
type. However, the copy audio data may be 28 teproduced or the reproduction
conpati bl e-audi o data may be used for copying so long as either one of two

audi o data, which represept tRg;3anE.RiSaestin mi%!fsrma&da'xse@aﬁm 441
reproducti on or cog |n 25 As descri bed above, the nusic re?roductlon

i nformation 443 isE P HiAeFe FheoeRELTR HUSLE EﬁpﬁﬂﬂﬁFﬁlﬂ%I%P OTFRELOHE e t hat
t he bl ock type 444whichahswagasauifdetatboreaelntadi Bce pdkcawdi misdat al.eAs shown

in Figure 43, evengiyf;t Ia? r%ﬁiggum%g%fté?ﬁlg‘d@tg daa nﬁfsh@:@ %o&t’f@ﬂl‘éﬁes the

audi o data 30 portions i ncl udes rep duction
conpati bl e-audi o dh?%?%leﬁpg/‘%&& Brﬁ‘é’f‘%Fdf &P eaeh s%’i?é’epf’gcéu &i c,
together with the audiwledairna paete of mhi3ic wihchiis a noludésepnbguetipnece of
reproduction audio data for the 82 sane piece of nusic, when the bl ock

type 444 is decoded, the sane piece of nmusic.is not reproduceﬂ W ce.
Figure 46 is a diagram i| FRRMHELT FEPEREUSH R R P magigp 44 1hE ‘é‘%eéirrént

information fil e 48dkn typeeddet ainl aufiio G tinGormat idpe nagblen 44%t.aa

i nformation 4pbl e A40-a0deiofstdMSife 206 0%{:55}&&&&@58@%@91&@@4@ 441,
the managenent information file 402 further includes a playlist

information table 460 and a nusic infornation table 461. The audio data 10
information table 440 andThdelonkstype éps dducflanwhidioindi¢ares wheiher444

have been descri bggeabgygi v thts efi9a8Rs€ed Oby the music reproduction
information 445 is audio data for use in reproduction (first

15 use), i.e., a first block type, or audio data for use in

copying (second use), i.e., a second block type. The audio

data information number 445 is assigned to the audio data

information 442 so as to specify the audio data

information 442. The reproduction start time 446 and the

20 reproduction end time 447 represent a time for starting or

ending the reproduction of audio data managed by the audio

data information 442 indicated by the audio data information

number 445.

25 Figure 45 illustrates relationships among the audio
data file 401, the audio data information table 440, and
the music reproduction information table 441. In

Embodiment 5, music reproduction information #1-1 (first
music reproduction information) specifies the music data
30 information #1 which specifies the reproduction
compatible-audio data #1. The audio data information #2

specifies the copy audio data #1.




Fi gures 44 and 45, and therefore the description thereof is omtted. 15
The playlist information table 460 includes playlist information 462 in
whi ch each piece of recorded information is associated with a playlist

whi ch defines the order of reproducing one or nore pieces of nusic
recorded in the information recording nmedium 400. The playlist 20

i nformati on 462 includes nusic information punber 463 corresponding to
(one or nore pieces of) nmusic which is reproduced according to a
correspondi ng playlist. The nmusic information nunber 463 is recorded
according to the order offorusixempbe bein efhieddewed. withrel ithemugnagemdtr mat i on

table 461 includes ﬁ%hﬁatl'oﬂf AR ”oﬁ%e""*lé\ T J’u&o%dﬁéc#ﬂ{l%;”ﬁéaﬂﬂn
related to each piece of nusic an IS recor or mat |

recording medi um 488.2°898950gite FRPAFIRSRE 0P QFGEh?ri&WWé% Hrentigp is
reproduction i nfor sabfigunedriser idGbstrateld dia tfigunender ofrelpitéorshigf nusic

reproduction inf OrHBH:&PnL‘%%Jd%&dH@é‘f:gié‘9101%%'&&%9%%&}%%%%%& 0 a

pi ece of nu5|c spe & % e rmusic I nformation nu I S recorded.
The music. - obFbUANA Ui 35 bHIREERER nBhoued 5s i FReEiERE Mfrber
of pieces of nu5|cofepr@ﬂurality|pﬁémegabfomm&48 fergnanagenguwﬂud&ﬂxdata 5

Figure 47 represenﬁgrﬁﬁh@hhgqﬁnﬁﬁfugggggrthe pﬂ&ﬁl% égérlﬁ musi c

reproduction informatjon ta |st lon 4

Figure 47 illustratddio geg ﬁpfrl%wepraw%lceﬂnf-ermﬁ .feﬁlawwaeﬁexfs def i ned
such that ré@roductlon Is perforned in the order of EMD data 10 (nusic

#1), data recorded in a CRLRY, Guilius:80prB8@bhon ENARL A B1ShGH3)

Note that the audlo ata_ informatio
erred and the audlo data information 442 indicated by

the music reproduction information #1-1 is retrieved
according to the audio data information number 445. Whether
15 or not audio data can be reproduced is determined based on
the audio data type 342 included in the audio data
information 442. When it is determined that the audio data
can be reproduced, audio data, which is present at a recording
positionaddress indicated by the audio data link information
20 343 is read. The audio data can be reproduced from one point
in time to another point in time according to the reproduction
start time 446 and the reproduction end time 447. Although
not shown in Figure 45, the music reproduction
information #1-1 (firstmusic reproduction information) and
25 the music reproduction information #1-2 (second music
reproduction information) are included in a music block.
The term "music block" means music reproduction information

corresponding to one audio data portion.

30 As illustrated in Figure 45, the reproduction
compatible-audio data #1 and the copy audio data #1, which
are included in the audio data portion 430, are audio data
representing the same piece of music, the reproduction




table 440 is omtted fromFigure 47 for the sake of clarification of
description, and the nusic reproduction information is recorded according
to the order of reproduction. 15 That is, nusic reproduction informtion
associated with a first piece of nusic is recorded and nusic reproduction
information associated with a second piece of nmusic is recorded in the
next place. Figure 47 is intended to be an _.exanple and the present
invention is not linmted to the data 20 ¥&*mat shown in Figure 47. The
music #1 is associated with nmusic reproduction information #1-1 (first

musi ¢ reproduct i Oncbﬂﬁﬂlfm@aeal@agta%hﬁaﬂcﬁQf&ﬁU&C&h@ib aaf;gr#sawmr#l 2
(second nusic 25 re rodugY égg I nformat | on whi ch are_included in_a nusic

bl ock 4700. The nu&fg 3% Bhe ERiLe Fcﬁ?‘?ﬁ"ﬁ 43%r ape.andip data
respectively associrepesseantihgtihe sepr pilect oémusdenpaid fthe-mardiodudeten #1 and

the copy audio dat aoﬁﬂatlmbcauaﬁ{ aatélq!rpgﬁéi the écjb% aﬁﬂ&%@éuﬁﬁ Gﬁ’icﬁl
portlon 430. The 30 ﬁ-g i.S associ ated nusi ¢ _reprodu
i nformation #2° whi Eﬁe |1§1° Réed ddathe aét‘dr’rﬂs‘il":l:tabPBJETrl9?“7(ﬁ’z3 fe @ gl ata

reproduction i nf or pepfesent2ng stias souieatpddced 6f) mineic.r egnodbet Lbght of
conpati bl e-audi 0 daércthd e EBrlaSudedC! %@déélx%ﬁle%‘i&%t&%@&%%&h@ﬁ&ﬁt a

portion 431. Simlar IIy rbge nmusi ¢ _#3 #g%sjsom ted nmusi ¢ repr.oduction
i nformation #3-1 afdPadbleyaider drtr | r}cl and; ar?rﬁ:ﬁp(?oﬂ}“a%q{ apdoe The
musi ¢ reproduct i oerRVHwiiwataten#¥3#3 anddn#aBedodirepredpesd | vBY eSodiggpci at ed
with the reprduct i bG8ty Qa@uﬁk&vnd%am#éarea@q t PG BRI B dhwidat a #3,

rove, “tre oo oot bHEieHER ol Ehe e o S et A dat a
#1 represent the si@mnwepredectifonnuenpati®iletbsadio dattheot (comprudietdaha
conpati bl e-audi o diaf @etdrmifbd.NerAcUVPaIAYI O it is possible to reproduce
either the reproduction compatible-audio data or the copy
15 audio data based on the block type 444. It is preferable
that the reproduction compatible-audio data is reproduced
when the block type 444 is the first block type and the copy
audio data is not reproduced when the block type 444 is the
second block type. However, the copy audio data may be
20 reproduced or the reproduction compatible-audio data may
be used for copying so long as either one of two audio data,

which represent ‘the same piece of music, is used for

reproduction or copying.

25 As described above, the music reproduction
information 443 is provided to each piece of audio data.
This means that the block type 444 is also provided to each
piece of audio data. As shown in Figure 43, even in the case
where the audio data file 401 includes the audio data
30 portions 430, 432, and 433, which includes both reproduction
compatible-audio data and copy audio data for the same piece
of music, together with the audio data portion 431, which
includes only a piece of reproduction audio data for the




data #3 represent the sanme piece of nusic.
pi ece of nmusic is

a 15 single nusic block. The single audio data portion includes

reproducti on conpati bl e-audio data (first audio data) and
(second audi o data) or includes only the

As is apparent fromFigure 47, a
represented by a set of a single audio data portion and

copy audi o data
reproducti on conpati bl e-audi o

data (first audio data). The single nusic §J ock includes the first nusic
reproduction 20 information, which includes a first block type, and the

second nusic reproduction information, which includes a second bl ock
type, or includes eamy piwce bEShusmss whézepmbdumbd:}ortyplentmrwé ige@odud)j ch

includes the first dpogknd wgcfz‘g’é o{s trnﬁzl gyﬁﬂ{dl{c%@mﬂ (%]I on

informati on #1-1 and #3-1

II’S

specifieé

that audio data associated with each of these is for use in reproduction
(first use). Each of the Figice refpiecuctinonam iidfos tedtiiog tie Ztandtwds 2

includes a sec®nd bEage ﬁl&t&ﬁgenﬁéﬂ't%f%@mﬁ@f&l i s 40¥kn

with each of these_i

music #1 is 2,

with the nusic #2 iﬁféhsma%ﬂdntlﬂ.ﬁe Wﬂjﬁfrt@farrzfﬁélﬁé

. epdéfﬂfi aSﬁPC'ﬁted
nunber of pieces oFdéﬁ%f§{§g %h %&Ey%?%%gP%%8%ﬂ€¥$§%a5£n 40,2 aagihttﬁe

t h@umﬁeprwumnc inEprmedhioti tablienfMd L pathe rmaasgemrat ed

associated with th #3 g e thi pi ec of C
reproduced, the nu igoﬁﬁléhm?iﬁ Hm851°%§aéik1%f ‘1 ‘%%ﬁﬁ

3 = 2+1) of t

e n&#ﬁéﬂmﬁﬁlgméebﬁﬁ &ﬁoanmﬂh@nmepc@dnc@duutnonﬁmﬁnamatnpn
associ ated with theatflier au ﬁadesse@ﬂddas@ﬁqaeial a%ede#%leﬁveefé«}énéehecool eces

of nmusic reprodu n |n ded in i by. t he
ol ayl st i nfor mat irtes 1A 485 S ererets W freStimldon fngd
is specified as i rkf @aﬁtﬁgdaudlo data which

15

20

25

30

The playlist dinformation table 460 includes
playlist information 462 in which each piece of recorded
information is associated with a playlist which defines the
order of reproducing one or more pieces of music recorded
in the infqrmation recording medium 400. The playlist
information 462 includes music information number 463
corresponding to (one or more pieces of) music which is
reproduced according to a corresponding playlist. Themusic
information number 463 is recorded according to the order

of music to be reproduced.

The music information table 461 includes music
information 464 which includes information related to each
piece of music and is recorded to the information recording
medium 400. The music information 464 includes music
reproduction information number 465 in which the number of
pieces of music reproduction information 443 for managing
audio data corresponding to a piece of music specified by
the music information number 463 is recorded. The music

IE&%Eéﬂ%ﬁfokﬂ&@LﬂPt'on

0

e 47),

A



is reproduced at the beginning of the third nusic #3. As a result, audio
data is reproduced such that the nunber of pieces of the audio data
corresponds to the nunber of pieces 15 of nusic reproduction i-nformation
recorded as the nusic information 464 (Figure 46) associated with the
third nusic #3. However, in the exanple of Figure 47, the third nusic #3
i ncl udes the reproduction conpati bl e-audi o ta #3 and the copy audio data
#3, and therefore either the 20 reproduction conpati bl e-audi o data #3 or
the copy audio data #3 is reproduced based on the block type 444. In

consi derati on of smeptoquetidny infdwmatdphosiuiicr0A65 Caygralribs echdudunbeat a i S

preferably reproducad,; sk s%’}:%?%?d@ﬁ%ﬂiirﬁ%gométﬂn 418 BLGEGAkin

i nvention, the nusic_regro uction or mati on
3

conpati bl e- audi o d&t%§iPs

r managi ng reproduction
Yorded to the nusic reproduction inf ormat ion

table 441, first, and then the nusic reproduction information for managi ng

copy audio datg i 1ecor dedguih 4ol il eI bes Bt thdriPull a6k S Yo

444, it is possible to con ure the au at a

as to retain

both the reproduct FhaEdhp A9 hedygis rapredugidopiaespition taklg 64Hat a
when recordi ng EMDaddt thandayel st nimdokyatien 46epr qighice 087 cimpatirltes audi o

dat a when recordi ngxlg*%%yggig?ﬁsetc%ggﬂﬁﬂoﬁ %% vﬁll'r%%c?% g}&e{%rﬁé

data format is usefu ornati on reco

a SY&h @

recordi ng

n d
nusic, which is rEB?Es’é‘%ﬂré’&usyi%diSoP&é#%rf?eé’cémégeiﬂr%?@,f E¥Betfi®ie?r with

nmusi c,

whi ch IG r efmesintiad , bjataVbedatdzd anca @p (MiOIdT#R) prand,eagaih Ng

medi um f or recor di i BEhC(RisA6eFEY: PREEStnkP 4 LOS %2R S ralnELaM € 47,

a case

where a si ng:lﬂ?le 440 is i i

omitted from Figure 47 for the sake of

clarification of description, and the music reproduction
informationisrecordedaccordingtotheorderof reproduction .

15 That is, music reproduction information associated with a

first piece of music is recorded and music reproduction
information associated with a second piece of music is

recorded in the next place. Figure 47 is intended to be an

example and the present invention is not limited to the data

20 format shown in Figure 47.

The music #1 is associated with music reproduction
information #1-1 (firstmusic reproduction information) and
music reproduction information #1-2 (second music

25 reproduction information), which are included in a music
block 4700. The music reproduction information #1-1 and
#1-2 are respectively associated with the reproduction
compatible-audio data #1 and the copy audio data #1, which
are included in the reproduction data portion 430. The
30 music #2 is associated with music reproduction
information #2which is included in a music block 4701. The
music reproduction information #2 is associated with the
reproduction compatible-audio data #2 which is included in




pi ece of nusic corresponds to a single audio data portion (including
reproducti on conpati bl e-audi o data and copy audio data' or including only

t he reproduction conpati bl e-audi o 15 data) has been described. Next, an
exanple in which a single piece of nusic corresponds to a plurality of
audio data portions is described. Figure 48 illustrates rel ationships
anong the audio 20 data file 401, the nusi¢ reproduction information table
441, and the mnusic information table 46I,8 efore and after conbining

pi eces of nmusic. Note that the audio data information table 440 is omtted

fF rom Fi ggr e 425f or thlbeegﬂdé@ctqan@baa pbk-e2dr qm;lwl‘]| Sih@lidﬂ.ﬁﬁf td inadtic @3d i n
igure 48, a si ngl e_audi o dat orfion in es .0 the repr tion
conpat i bl e- audi o dg £5° ffjgﬁeedd‘ﬁ% U9t 5%%%‘? c% B8 1&%054%‘??&%1 Z*Bag%?’?he

present invention #3-hehichmrednebudddeinan ausioriveacksB30A- | AREITHAS 48. 30

In '('jb?f org conbi nLﬁQﬁr&ﬂ@Wﬂohniﬂ(ﬁﬂlé@i&&#&i—lleamisﬁg—z iéﬁé)rr@%)é@fﬁ.vtea@l e 461
is defined su t Si.C  #i.. .carrespongdi to the. pusic info igQn #1 is
r epr oduced, %d t%gesno m"j‘§F8 thco_er ES@B%‘%%‘%° qccf"}‘tl’eat%%%?:mlﬁrlltooé.na i#gn #i 87
i s reproduced. Theamdisthe #ponys agddeclatadidn tWhighsipge Aapledpdctinorihe

i nf ﬁr mation #i i SCi:éMub_ﬂi?n NaEiaC pol-eLén 4&|}Q 35 h@edﬂﬁib@_d#hbdnﬁe,aﬁﬁlaggat $ﬂ
with nusic reprodugtio nf or pat | i_inclu | TusicC C . The
musi c 5 reproduct :%er‘Fﬁon Slr”r‘r% i"é’h“%?f?lzé gg@%?:i%etead#\r/ivi.alh reﬁr_(?g%}gtall%g%%
conpati bl e- audi o ate #hcrentegenh the sant piekee sfgertiicon FPEFarlyhdbgysi c

repr oduct:)lti on 1ignf orario aac#ior% %gaggemla;_gddgbtdhtgr @pr &l ciHedBopy audio ]
conpati bl e-audi o incl uded j.n an_audi 0 ta portion 4801. In this
case, the nunber g‘fat% g%egepo]fesfagnjﬁ%? (?afngpP%%ectol%olﬂulgln#br mat i on i ndi cat ed
by the nusic reproduction information nunber 465 in the mnusic

As is apparent from Figure 47, a piece of music is

represented by a sét of a single audio data portion and a

15 single music block. The single audio data portion includes

reproduction compatible-audio data (first audio data) and

copy audio data (second audio data) or includes only the

reproduction compatible-audio data (first audio data). The

single music block includes the first music reproduction

20 information, whichincludes a first block type, and the second

musicreproductioninformation, whichincludes asecondblock

type, or includes only the first music reproduction
information, which includes the first block type.

25 Each of the music reproduction information #1-1 and
#3-1 includes a first block type, which specifies that audio
data associated with each of these is for use in reproduction
(first use). Each of the music reproduction
information #1-2and#3-2 includes a second block type, which

30 specifies that audio data associated with each of these is

for use in copying (second use).

In this case, the number of pieces of music




information #i is 1 and the nunber of pieces of nusic reproduction

I nformation indicated by the nmusic reproduction information nunber 465 in
the nusic information #j is 1. 15 In "after conbining"” shown in Figure 48,
the music information table 461 is defined such that the nusic

I nformation #1 corresponding to the nusic # and the nusic information #
corresponding to the nusic #j are conbined 20 and new nusic #i'
corresponding to new nusic information #i' _is reproduced. The nusic #i' is
associated with nusic reproduction infored 6n #i and #j. The nusic
reproduction information # and #J are associated with the reproduction

conpati bl e- audi 0 daicprobutidnldfortiBe AYQ 988 a4 dD 286l MLAGQ0ignd the
reproduction conpaggb#g-audéo dgta #i |nclud§d in %he udi o_ dat a go tion
4801, respectivel y. %11 i*® PHFRST 85 USRS FRRPIBPTHI® SRERTE B 25519533 on

i nformati on associvdtbdhs nusice®2 mssl cawd 'themewbed dfymudie ceptvidwichigons. 2.
30 l_n t hi sI manne[] : i@th@&@iﬁi}‘xfaﬁuéi&té@eﬁﬂhﬂ?é&?&ié #pfiyﬁal j[v&u)énQBe%Hﬂi:Q_ data
portions. In such a.case e nusic cepr ction infor qQn can.indicate
only part of aﬁdioPégceBSﬁS&SWﬁBH%?%t%‘%mB‘P”@Ee4of“’¥’3rﬁ & OOERGHPE 49

i | lustrates other b#Fladdioadhtpsharundit.ke., Jaudid) det thd hpbet0df plikeesusi c

reproduction infor getreAc repk8@hét HhlinfRdat Dén BYSHE1d 10N B tRd £habl e fﬁl,
e

with respect to before and after qnbl [ i eces. of nusic. Note that
audi o dat ai nf or mat PBf THINE ﬂﬂ‘ﬁlqg; oﬁ{‘@ﬁ%ﬁ?ﬁﬁ&.@{ﬂré‘:h&gpl?%?s He ™85S of
clarification of tRepHedmitiipnimforRatipre ingluded iint masier defibed Py tRkanpl e
and the presert inyeayiiyt iSrcktha®@bnlddP [tk totiDNQuRBLA 105 MR t1R1e¥Be i N
Figure 49. AItNOUQY: 1 ure 47), is specified as indicating audio data which
is reproduced at the beginning of the third music #3. As
a result, audio data is reproduced such that the number of
pieceé of the audio data corresponds to the number of pieces
15 of music reproduction information recorded as the music
information 464 (Figure 46) associated with the third
music #3. However, in the example of Figure 47, the third
music #3 includes the reproduction compatible-audio data #3
and the copy audio data #3, and therefore either the
20 reproduction compatible-audio data #3 or the copy audio
data #3 is reproduced based on the block type 444. 1In
consideration of sound (quality, the reproduction
compatible-audio data is preferably reproduced.

25 According to Embogdiment 5 of the present invention,
themusic reproduction information for managing reproduction
compatible-audio data is recorded to the music reproduction
informationtable 441, first, andthen themusic reproduction
information for managing copy audio data is recorded.

30

In this manner, by using the block type 444, it is
possible to configure the audio data file 401 so as to retain
both the reproduction compatible audio data and the copy




the audi o data portion described in con junction with Figure 48 includes
only the reproduction conpati bl e-audi o data, an- audi o data portion
described in conjunction with Figure 49 includes reproduction
conpati bl e-audi o data and copy audio 15 data. In "before.conbining” shown
in Figure 49, the nusic information table 461 is defined such that nusic
#1  corresponding to nusic information #i is reproduced, and 20 then nusic
#] corresponding to nusic information #j is_ _reproduced. The nusic #i is
associated wth nusic reproduction i nf or 7aBPon #i-1 and #1-2, which are
included 1in a nmusic block 4902. The nmusic #) is associated with nusic

[ epr Edzgg isonTihnf or NaEd.0y d:éitdalwt:ﬁéﬁl #&c;o%afdi\q/gi tﬁﬂ_&n a&ﬁca 1%!@3%@3%2 ity tH4ST C
oc : e nusjc reproduction. .iofor ion #i-1 an - e
associated with r ep%%{%ﬁfﬁlfgﬁon EWE%@%%Q&M%%&H@%%@&%% dat a
#i, respectively, ¥¢faddedréniméPuded in an audi o data portion 4900. The
musi ¢ reproduction information #j-1 and #j-2 are 30 associated with

reproduction cenpati bl e-audi o data_ # an C udi o data #|,
respectively, \%hi ch are i n¢fid &n?WarFucguﬁi%g%’a%z?rﬁﬁrﬁ%ﬁsﬁg%.quw afpj s
case, the nunber ofinfioxmationfrenusiing retionuter cecondingmusin, abidriiat ed
Wi th the 89 nusic #presertad®yt AfaiaBes 1Aoobbis et Al cHLSogetREF QAL I ON
i nf ormati on a5500|%&%g m“épchhe nusi c ﬁ% é%}z' In "after, conbini ng" shown
in Figure 49, the musi¢’ B4R hERTGITESDINY B 982 g 8PSy 1Rt AHER t he
musi ¢ i nformat i on FRcogdine Fedadinnfprt aechedings imtistc phekd-hy-pisde.

i nformati on #iocorresponding to the nusic #J are conbined and new nusic

#i' di t L.c_inf tion. #' i duced. Th [
4i' is associated with msrcodd FEEPLHAS T THAd: RS WP ARITAHEs and

musi ¢ piece of music corresponds to a sindle audio data portion
(including reproduction compatible-audio data and copyaudio

data or including only the reproduction compatible-audio

15 data) has been described. Next, an example in which a single

piece of music corresponds to a plurality of audio data

portions is described.

Figure 48 illustrates relationships among the audio

20 datafile 401, themusic reproduction informationtable 441,

and the music information table 461, before and after

combining pieces of music. Note that the audio data

information table 446 is omitted from Figure 48 for the sake

of clarification of the description, and in Figure 48, a

25 single audio data portion includes only the reproduction

compatible-audio data. Figure 48 is intended to be an

example and the present invention is not limited to the data
format shown in Figure 48.

30 In "before combining” shown in Figure 48, the music
information table 461 is defined such that music #1
corresponding to the music information #1i is reproduced,
and then music #j corresponding to the music information #j




reproduction information #1-1 and #1-2. The association between audi o data
and nusic reproduction information #1- 1, #1-2, # -1, and #)-2 is the sane
as that established before conbining. In this case, the nunber of pieces
of music 15 reproduction information associated with the new nusic #i'
created by conbining is 4.. In the case where the audio data portion

i ncl ude both the reproduction conpatible audio data and the copy audio
data, as in the case described with reference to Figure 47, conbining

pi eces of nusic can be readily 20 performed7 As described with reference to
Figures 48 and 49, pieces of nusic, which are units of reproduction, are

conbi ned, thereby i.npraving convenjence for user. Fi.qure 50.1s_anot her
schemati ¢ di agram of tﬁ?@rog%celi}f ormst f“gﬁl?e%jgrjcﬁ n%sﬁ?gdlguﬁj8486tféc%‘gsr%ﬁ ng to
Enbodi nent 5. | n EREre¢Hdrentingerneiondi#hdnedudediid @onusticfileoeke48Q0 - an
audi o data direct ofite4Cisiics #4NCidd@dsbd ddeC ewdth t hRsabdi geprdatiatfdd e 401.

Shown T Flgure 40 R AR toRc T STt e Jra BT S S L8 AR08 o HadTs Wt a and
copy audi o dath nE§phedyctdondaformationi #biangercidiedaidinoraproduatiatt ory
oL e o el Sl it 5o w0
mnagenent 1 nf of narPoHEFer SRR EhusR TSRBREFony Vi, 48, SenitiesRd with
conpati bility. H gherpuwgtiopwionyabiblerdiidio data #hAanpdudehinAndagdicopyi ng
CoEY ghed oy (reeTReERIGN oty parLikTdtamh dhnkde B sy
gzzi)gin:t edovmﬁl%ﬁ 1(:) ueSircepJf oau fﬂo-:ﬁortgu %‘ﬁ"ﬁ% E’Iéuﬁlnélc r%eéf abr%lnﬁhee II(r;:‘“il)spiyc audi o
data, respectivel yreRifdgrtienr esefermaidosanaupbeed6S mmsi cthe aptrgiseref ore
the same piece of ifAfdraitSoNOfL IBPrO0UGEdcHM fifibet0ok. pEeces t &8 M audi o
data is repr Oducedregrotdlelét:tl_gne 115?0%:"111%%5".8}1 i:i.r?é?:tcatecfiby the music reproduction
information number 465 in the music information #J is 1.
15
In "after combining" shown in Figure 48, the music
information table 461 is defined such that the music
information #1 corresponding to the music #1i and the music
information #J corresponding to the music #J are combined
20 and newmusic #1' corresponding to newmusic information #i°
is reproduced. The music #1' is associated with music
reproduction information #1 and #j. The music reproduction
information #1i and #Jj are associated with the reproduction
compatible-audio data #1 included in the audio data
25 section 4800 and the reproduction compatible-audio data #J
~included in the audio data portion 4801, respectively. 1In
this case, the number of pieces of reproduction information
associated with new music #1' created by the combining is.
2.
30
In this manner, a piece of music may include a
plurality of audio data portions. In such a case, the music
reproduction information can indicate ohly part of audio




of the reproduction conpatibl e-audio data, or vice versa. 2. Structure and
operation of an information recording apparatus according to Enbodi nent 5
of the present 15 invention Next, an information recordi ng apparatus
according to Enbodinment 5 of the present invention, which records audio
data to an information recording nmedium 476, will be 20 described. Figure
51 is a block diagramof an information recording apparatus 471 accordi ng
to Enbodi nent 5. The information recording apparatus 471 includes an

acqui sition 25 section 272, a reproduction8&ontrol information creation
section 473, an audi o data conversion section 94, and a recording section

275. The audi o dat nyersion section_ 94 |nc udes an el enentary
extraction section%gg8 d%%ESPO TS &R 2 RIES G5t W SHver si on section 98,

and a copy audio data 30 conversion section 99. Next, a recording

oloer ation for. regor di ng whgu_@/mg ﬁl&h@tﬁ@teé’@ﬂ@ti&ldﬂﬁhéhﬁﬂ@ﬂb@%ﬁﬂ

el ectronic nusic S hon, system to. the infornatian.recording

medi um 476 w | | é g%c&#b %tli t% o"EfDo d:el?écofiucl' elrrllfrme:l(':lo{rld"hg t he
EMD data 20, whi chtﬁhlﬁ dds arnélﬁmau@@pamfemm@m tabipoAfht Wbth pospant

conpr essed audi o dabaoea?b,reuéndlﬁfttbﬂ c%ﬂbﬂh@ﬁ@&illegesr@ﬁ?%@hag @Jlalﬁérﬁidts 471,

the acquisition 92 .aG |res 1 n

reproduction contrgﬁ%é&) ordr%ia i oﬁlﬁa &ettaﬁg[) gﬁ%’r Jetg: (flo?)1 lﬁ‘éﬁe h’%l to
t he reproduction cb?¥ Ebe spke Gf@éﬁrm@téamocfnth%@%ﬁmmtws afdoare 4Qudi o
data conversion sefs iiditefded tbObé eapeshmyr! ¥nd THiee @reBht alnyef¥is@Gld ON

section 97 1o" AC o 0D s ¢ EIBAL Bh¥a BOLEALBRoME O FillErE P! CRPAD ! ©

data 21 out put
the audiodataportiondescribedinconjunctionwithFigure 48

includes only the reproduction compatible-audio data, an
audio data portion described in conjunction with Figure 49
includes reproduction compatible-audio data and copy audio

15 data.

In "before combining" shown in Figure 49, the music

information table 461 is defined such that music #i
corresponding to music information #1 is reproduced, and

20 then music #3 corresponding to music information #j is
reproduced. The music #1 1is associated with music
reproduction informafion #1-1 and #i-2, which are included
inamusicblock 4902. Themusic #Jis associatedwithmusic
reproduction information #3j-1 and #3j-2, which are included

25 in a music block 4903. The music reproduction
information #1-1 and #i-2 are associated with reproduction
compatible-audio data #i and copy audio data #1,
respectively, whichareincludedinanaudiodataportion 4900.

The music reproduction information #3j-1 and #J-2 are

30 associated with reproduction compatible-audio data #3j and
copy audio data #J, respectively, which are included in an
audio data portion 4901. In this case, the number of pieces

of music reproduction information associated with the




to the audi o data conversion section 94 and outputs the 15 elenentary
portions to the reproduction audio data conversion section 98 and the copy
audi o data conversion section 99. In the reproduction audio data
conversion section 98, the conpressed audio data 21 fromwhich only the

el ementary portions are extracted is converted into 20

repr oducti on-conpati bl e audio data (first audio data) conformng to an
encodi ng nmethod, e. g. , an LPCM net hod, which ensures reproduction
conpatibility. In the copy audio data con®8rsion section 99, the
conpressed audio data 21 from which only the elenentary portions are

extracted is conve;;“rls:Lc ?Filig& \gy met% ggg,@e,gggg%qls%PdgegrQa h&ion

conformng to a on“éhnco and is
used for a copyi ngl%“@ttﬂéﬂ ai%ﬁyedtwhaﬁhﬁd“‘bsd‘tca#éoﬁ%e%w on section 94
outputs 30 the reproduction conpati bl e-audio data and the copy audio data

to the recording section 75,afNo£ecomE§t XVQ{]BQFMI ﬁe Fre l4gputth ,Quélhfl

el enent ary ext raction section 1 nc es” on enment ary port] ons,

the input audifo datrfdmmagieputabbe #61 tire @%ﬁ)‘rf@(ﬂiucf’t‘i‘%h i otheatBusic

conversion secti oniraadibhefi copYesjtidongaloatico muelsi i andctheonubid: as it

is input. In the yeproductlo a”d'%épdoatdﬁ §%V%flél %e(#g %E 28meikd he
I"on d

copy audi o data conversion se i nput audi ata I'hcl udi ng

only the el ement ar3ngust memic ddhicorrespending ORI FRIE %'s used
for conversion, noidsQfefHosu68d. OPRHain@is fle perissomEdten wmmlnmm;c audi o

data. The reppoduciyandGanisel LfGLIRNLEnErCatian 40 peclion fiic

creates, an audio ata | formati on 343, and an
audi o data i nfor malfteipé'rf’r‘5ll==1€|15ria@ir ipfgrmation ddspeerd thl-@achthf asweciabiBduct i on
conpati bl e-audi 0o HakaearRfhdibRlatapYdaMFie WRdraduction information #i-1,

#1-2, #j-1, and #J-2 is the same as that established before
combining. In this case, the number of pieces of music
15 reproduction information associated with the new music #i°
created by combining is 4.. In the case where the audio data
portion include both the reproduction compatible audio data
and the copyaudiodata, as in the casedescribedwithreference
to Figure 47, combining pieces of music can be readily
20 performed. As described with reference to Figures 48 and
49, pieces of music, which are units of reproduction, are

combined, thereby improving convenience for a user.

Figure 50 is another schematic diagram of the

25 information recordingmedium 400 according to Embodiment 5.
In the information recording medium 400 of Figure 50, an

audio data directory 401' is included in place of the audio

data file 401. A management information file 402 shown in
Figure 50 is the same as that shown in Figure 40. Each piece

30 of reproduction-compatible audio data and copy audio data
may be recorded as a file under the audio data directory 401'.

According to Embodiment 5 of the present invention,




15 The reproduction control information creation section 473 creates a
reproduction start tine 446, e.g., 0, of audio data and a reproduction end
time 447 (reproduction tinme of the audio data) in the case where a unit of
reproduction of each of the reproduction conpatibl e-audio data and the 20
copy audio data is a piece of nusic. The reproduction control information
creation section 473 also creates a block type 444 which is information
for distinguishing the use of audio data created by the audio 25 data
conversion section 94. Wen the block type9844 is the first block type, it
is indicated that the created audio data is audio data for use in

reproduction (for first use). W t bl t i dbl ock
type, it is indi ca?%%ro SAe o?kgm%arte%? edgg%l&% a%&%srgéﬁ?ﬁ%b%ggzéﬁgl%nuse in
copying 30 (for atkecbasagenept FaEoreptiiuctilen 408nt tHPTERY of RELTGY
creation section Adgrcius®i6h eadnPatibsl ity .nfidghisbead ddsbwiigcbf Sadioncl udes
a nusic reproducti i nf or mat.i.qn nber 46 Lng I ;

i ncluded in a pi ecg&oﬁ‘caﬁﬁ%‘?E‘?alfﬁgaggﬁ?%%ﬁs?%y%uﬁ@%?%f n o?gg??%%t%r eation
5 section 473 Sout pis Perdorned reasefdimgheeblreh Wrs apeLIFH §° 83%h Ay pe
342, the audi o datgnd pidcdddOnidild Qpraddct {ditimtstinatidaktasoafredstithn

number 445, the reproduction start ti 446, ..th dued i-8pvendil me
447, the bl ock type e4zfﬁ?r%n%f’ttlﬁél c?’r“lTsa‘lngll%f%urdﬁé)t ?%#1 %&@ .véﬂccgyar e,lcreat ed

with respect to 109atife zasbestively cvishoeenypsent thadiogeduese S on
section 94. The r e €hdi@roeeitheRand pite€of A8sibies hepregroducsd twice,

conpati bl e-aydi o data gnd the ¢ di i [Be redrd8iPUlondy the
audi o data cgﬂvergﬁ'&i’3@&?083%@,%?%%?%%% d‘?%u%gta?#?l ee40%r|8n then
informati on recor d:[ﬁq@hq%w?@oraﬁgmpatible-audio data, or vice versa.

2. Structure and operation of an information
recording apparatus according to Embodiment 5 of the present

15 invention

Next, an information recording apparatus according
to Embodiment 5 of the present invention, which records audio
data to an information recording medium 476, _Will be

20 described.

Figure 51 is a block diagram of an information
recording apparatus 471 according to Embodiment 5. The
information recording apparatus 471 includes an acquisition

25 section 272, a reproduction control information creation
Ssection 473, an audio data conversion section 94, and a
recordingsection 275. Theaudiodataconversionsection 94
includes anelementaryextractionsection 97, a reproduction
audio data conversion section 98, and a copy audio data

30 conversion section 99.

Next, a recording operation for recording the EMD
data 20, which is distributed by an electronic music




al so records an output result provided by the reproduction control
information creation section 473 to the managenent information file 402 in
the information recording nedium 476. 20 Note that the recording section
475 records reproduction conpatible-audi o data and copy audi o data, which
represent the sane piece of nusic, as a single audio data portion, and
the pieces of nusic reproduction information, which are associated with
both the reproduction conpati bl e-audio data 25 and the copy audi o data, as
a single nusic block. These audio data po?tion and nusic bl ock are
recorded as a set. Wen recording the nusic reproduction information 443,

whi ch i ncl udes the b“&ﬁﬁ %ﬁ%%4%Q%h@gﬁ?ﬁrmégld¥¥f%okﬁiﬁéﬂEﬁiﬂM’495”ber

445, the reproductlon S e reproducti on end 447, to

the information r@edries ﬁgswd:ieém @P@llﬁﬁéorﬁ'é@eiiwq’@t é’ec‘l’ffedhr?f’fg‘"drlégor ds
the nusic reprodugid o n&@fMd ormf%& aaraudesg reprofectionercd@rodf audi o

data to be reprodugedenIialy 15 JUSIBRLERIAMICH0 dhBEOSTRIDR dhe

nanagl ng audi o data'to be repro IS recor hen .nmusi c

reproducti on Pnf oriforgatien rﬁﬁﬁ§§Pﬁg aoeRiRtyst 4700 Hder opPEdTdd Rext is
recorded. 5 Wen tdwtiesoszli agqeEeds 0the475Mm edatas20ruand augpubsiudheon

| ormati on, whi clyBELUGES. {05 bl el onl ¥PEnd Bl SBRbHh RGN 2 for

use in reproductlon Ion information i ncl udes

t he second bl ock P@tﬁyﬁb'Vhdﬁ@a???ﬁ?@%&aiﬁﬂdéW&rP%r1%Eﬂ¥W%¥1ﬂFdﬁf <qjeeh
copying, the nusisecteph ofigctan thy oswdlo Glatianaddiengidheséotin Bhock is
recorded to Rge %Sﬁ égﬂ;q‘uctlon information table 441, and then the
musi ¢ reproduction’i Pormat i'on i ncluding the second block type is

recorded. 15
The elementary extraction section 97 extracts only

elementary portions from the compressed audio data 21 output
to the audio data conversion section 94 and outputs the
15 elementaryportions to thereproductionaudiodataconversion
section 98 and the copy audio data conversion section 99.
In the reproduction audio data conversion section 98, the
compressed audio data 21 from which only the elementary
portions are extracted is converted into
20 reproduction-compatible audio data (first audio data)
conforming to an encoding method, e.g., an LPCMmethod, which
ensures reproduction compatibility. In the copy audio data
conversion section 99, the compressed audio data 21 from
which only the elementary portions are extracted is converted
25 into copy audio data (second audio data) conforming to a
compression encoding method, e.g., an MP3 method, and is

used for a copying operation.

Lastly, the audio data conversion section 94 outputs

30 the reproduction compatible-audio data and the copy audio
data to the recording section 475. Note that when audio data

input to the elementary extraction section 97 includes only

the elementary portions, the input audio data is output to




The recording section 475 may record each piece of the reproduction
conpati bl e-audi o data and the copy audio data as a file in the audio data
directory 401' (Figure 50) . 20 Next, an operation for recording audi o data
recorded in a CD or a DVD Audio using the information recordi ng apparatus
471 will be described. The acquisition section 272 acquires audi o data

i nput thereto. The audio data acquired by the acquisition section 272 is
output to 25 the audi o data conversion section 94. In this case, the
operation of the audi o data conversion seécPon 94 is the same as that of
the acquisition section 94 in the case where the EMD data 20 is input to

the information reers deoqdPPRIALYSLd Ghta BHVERSISE WeRtibR FB86A! fHd ON
thereof is 30 omtted. te {hat the cqpé audi o dgéa C%%VGI’SJ on .section 99
does not necessari F§P¥E Pt 93476 CRBRPTr e AP0 7da?h 2117 i RS ¢ opy* audi o

dat a. Speci fi cal | ythe hrepaoductideat audipdaba sicaveretenr geclion P&ahgG thequi red
to output at |eastc8% @R6AHIG Lo &RTBAtddd@0oaUEs 0 dathe | ihpAtSallle pi ece
of nusic to ther ctordi ng (?,ecti OJ;@%ZS. lIn sg%h a rrgnnerb tpe dsatcg Jnornat
for the informati of*t%PELEFHIgGR B fi-FB6" GRS PPHEHTH PO RT (8t e of
an information reewrafiing mediodmhdcboirsdusefl for Bebydiskon. Bo ePnvertiqy esent

invention” is obtahnadtifasosd RRrEoridddl fROimp ! aliifo RIAASENT i nventi on,
10 it is possible to provide the information recording nedium 400 to which

t he reproduction conpatibl e-audio data and the copy audio data are
recorded and in which theTmmnagerehtctibnf gromdrpdn ifrifogma o aareatia®f er r ed

t1 g for tges;e;dat Q-sféﬁti@%?@‘ka EYeLtdsS aﬁ%@ﬂﬁda%@tﬁ&m%t é%lkﬁoﬂia&f‘aeﬁirﬂdc nusi ¢
reproauction inraornmatl on ssoclared W I, reprsoadu 1 0N
conpat i bl e- audi o dﬁ‘%&rgfﬁ%il?’hg‘%(jp?“%ﬁ&i %uc%fé’t é?g? é'g‘%ré’gngeﬂ/ number 445

with respect to each of the reproduction compatible-audio

data and the copy audio data.

15 The reproduction control information creation
section 473 creates a reproduction start time 446, e.g.,
0, of audiodata and a reproduction end time 447 (reproduction
time of the audio data) in the case where aunit of reproduction
of each of the reproduction compatible-audio data and the

.20 copy audio data is a piece of music.

The reproduction control information creation
section 473alsocreatesablocktype 444whichisinformation
for distinguishing the use of audio data created by the audio

25 data conversion section 94. When the block type 444 is the
first block type, it is indicated that the created audio
data is audio data for use in reproduction (for a first use).
When theblock type 444 is thesecondblock type, it is indicated
that the created audio data is audio data for use in copying

30 (for a second use).

The reproduction control information creation

section 473 also creates music information 464 which




whi ch represent the sane piece of nmusic, and therefore the sane piece of
music i s not reproduced twice, i.e., the copy audio data is reproduced
after the reproduction of the 20 reproduction conpatible-audio data, or
vice versa. 3. Structure and operation of an information reproducing
apparatus according to Enbodiment 5 of the present invention 25 Next, an

I nformati on reproduci ng apparatus according to Enbodi nent 5 of the present
i nvention, which reproduces audio data recorded in the information
recordi ng medium 400, will be described- 8% Figure 52 is a bl ock diagram
of an information reproducing apparatus 481 according to Enbodi ment 5 of

the present inventiofaclhg Ll NBLIOMCAEEE AIHGIAG: 96 FRRRE UGS AR
i ncl udes an acquisition Section 482, a contro section_483, and a
reproduci ng sect i opauFEingTREd ko dets| inagadefolr B Piehe| o dWS4Chusi ¢
reproduction informati on reproduction control section 486 and an audio
data 5 information reprodyeli 90, CORLGL, SCELYRR 48%eobRat fiid EASRt1on N
data format of the informalion ecor5lng medi um 4 I's as_shown in Figures
44 and 46. Thé acqRealiioRoA73 estpers 48 Xheckrrardng saatdgandft thequdio
iEfornationdfiIe 4&&t£tf§834§3ﬂHHéHdﬂ%ddﬁalﬂﬁmﬂhﬁomgatﬂﬁmﬁaﬂmﬁﬁhéamﬂdooutputs
t he acqui red mana | mat i i 3 i 483.
The nusic reprodu%a{%rr}llnlfjr? o%ﬁi nlr(ljuﬁn%re gpﬁgﬁ'ué?%%&éi%%gggg%g%gg%ﬁ 04%%486 in

the control secti dire4BePERASHASN tepd tHmAgdndie PHPFF PP ott4 PRAAES so as
to retrieve nmusi c misdpr eAESinaAioh 4@ MRhiLel 443 crebted withr ebspark tto t he

mist ¢ 10 the audio data created by the audio data conversion

section 94.

The recording section 475 records the reproduction

compatible-audio data and the copy audio data, which are

15 output by the audio data conversion section 94, to the audio

data file 401 in the information recording medium 476, ang

also records an output result provided by the reproduction

control information creation section 473 to the management

informationfile 402in the information recordingmedium 476.

20 Note that the recording section 475 records reproduction

compatible-audio data and copy audio data, which represent

the same piece of music, as a single audio data portion,

and the pieces of music reproduction information, which are

associatedwithboththereproductioncom@atible-au&hndata

25 and the copy audio data, as a single music block. These audio
data portion and music block are recorded as a set.

When recording the music reproduction

information 443, whichincludestheblock type 444, theaudio

30 datainformation number 445, the reproduction start time 446,
and the reproduction end time 447, to the information
recording medium 476, the recording section 475 records the
music reproduction information 443 according to the order




to be reproduced, fromthe managenent information file 402. The nusic
reproduction control information reproduction 20 control section 486 al so
decodes the bl ock type 444 assigned to the retrieved nusic reproduction
information 443 so as to determ ne, based on the block type 444, whet her
audi o data nmanaged by the nusic reproduction information is audio data
for use in reproduction or copying. 25 Wen the nusic reproduction
information reproduction control section 486 deternmi nes that the audio
data nmanaged by the retrieved nusic reprddaétTon information 443 is the
audi o data for use in reproduction, 30 the audio data information

reproduction contr gk a68€6 d88a43he HpridaBcE@Nt MRAt 38¢ u@Rc43Bro@idtines
audi o dat a |nfornat%on 42 t mhlch.audlo.d%%%:lgfqgnatloggpu ng %45
recorded in the nust 05‘1@%188 | B AHPE Lo A0 50 1Re BT USRI dd Y r om
t he managenent i nf&$ neeciogdedli |and40Ren Tivsigudépraarciiomforfeampbion for

reproduction cont rghnagi@et hedidtGatal 68 vlecegssadded augt oidakaotade 342
assigned 5 tq the retrieved audio data information 442 so as to determ ne

whet her or not audi o data nanaged by the audio data information 442 can be
reproduced. As a result ofherhettet elegpndinonseabiom 418 arediosddatmnsie0 can

be reproduced, theeydaactfbd in?behaBIIONWAER GReGLASN tHeOREFO 1IRGkI On 487
outputs a control ,signal..t ion section é8 such _that .t he
i

) to.the_ _acquisi
Scauisi tion  seot iPeamsgasing audfeaetorten i seRradas Ry g it
i nformation 343 asseceductioi thfoheatdedi ovidahaingludesorhatsesand2ockudi o
data correspondi NGvipe SndidEtiRgrdfio haMddReus&RMOAYGH IYRedt @ddyinghe 446
to the reproducthp end tinme 447, whjch are.recor %P |q:th misic
repr oducti on he muslc reproduction information Including the first block
is recorded to the music reproduction information table 441,
and then the music reproduction information including the
second block type is recorded.
15
The recording section 475 may record each piece of
the reproduction compatible-audio data and the copy audio

data as a file in the audio data directory 401' (Figure 50).

20 Next, an operation for recording audio data recorded
in a CD or a DVD-Audio using the information recording
apparatus 471 will be described. The acquisition
section 272 acguires audio data input thereto. The audio
data acquired by the acquisition section 272 is output to

25 the audio data conversion section 94. In this case, the
operation of the audio data conversion section 94 is the
same as that of the acquisition section 94 in the case where
the EMD data 20 is input to the information recording
apparatus 471, and therefore the description thereof is

30 omitted. Note that the copyaudiodataconversionsection 99
does not necessarily convert the compressed audio data 21
intoe copy audio data. Specifically, the audio data
conversion section 94 is only required to output at least




information 443, and outputs the acquired audio data to the reproducing
section 484. 20 The control section 483 functions as a determ nation
section since it determ nes, based on the block type 444 included in the
acqui red management infornmation file 402, whether audio data nanaged by
the nusic reproduction 25 information 443 is audio data for use in

reproduction or audio data for use in copying. Note that it is also
possible to set the control section 483 so _as to reproduce the audio data

for use in copying. 30 Figure 53 illustrat@s fhe procedure for a
reproduction process performed by the information reproducing apparatus

481. It is assunedréﬁﬁéa@taaﬁeoﬁﬁéﬁbie bead M@yl skise1opid& sLRiSdHICce

audi o data for use N, b ERI roduct h ﬁﬁ% step S531, the managenent
information file 403 IF’IFSSH:?F5FFF L8 8 mat i on recordi ng medi um 400. 5

At step S532, playlist information 462 designated by a user is retrieved
from the managenent lnfOrmﬁkheﬂankhh@r498edﬁeéf%%ﬂ&@kérth@:k&%rﬁé@ﬁnpf the

playlist infqrmation i g i.rs ece of nu5|c 10
is the music %rl tﬁ%cosr \flig'&’% 400f0 n‘!&ssicElg%dt i nﬁ&%t’gft UL PE I third
pi ece of nusic is m@mastllen #@copding apdB583ccnuding itnf Bnbmtinent 45 4L

corresponding to fASigEekBhPIIREheNoMMREbLESOMHed in the
retrievedplaylist 15 information 462 is retrieved fromthe nusic

information table 461. At step S534, nusic reproduction information
associated with a nusic blesicdiong rredimhoedinent @ ehéhapdesent invention,

10 itispossible toprovide the informationrecordingmedium 400
to which the reproduction compatible-audio data and the copy
audio data are recorded and in which the management
information file 402 can be referred to for these data. A
block type is assigned to each. of the pieces of music

15 reproduction information associated with the reproduction
compatible-audio data and the copy audio data, respectively,
which represent the same piece of music, and therefore the
same piece of music is not reproduced twice, i.e., the copy
audio data is reproduced after the reproduction of the

20 reproduction compatible-audio data, or vice versa.

3. Structure and operation of an information
reproducing apparatus according to Embodiment 5 of the

present invention

25
Next, an information reproducing apparatus
according to Embodiment 5 of the present invention, which
reproduces audio data recorded in the information recording
medium 400, will be described.
30

Figure 52 is a block diagram of an information
reproducing apparatus 481 according to Embodiment 5 of the
present invention. The information reproducing




20 data for use in reproduction is retrieved based on the nusic
reproduction information nunber 465 included in the nmusic information 464.
In this case, the nusic reproduction information nunber of the nmusic #1 is
2, the nusic reproduction information nunber of the nmusic #2 is 1, and 25
the music reproduction information nunber of the nusic #3 is 2. For
exanple, in the case of reproducing the third piece of nusic, a nunber, 4,
which is obtained by adding 1 to the sum ? of the music reproduction

i nformation nunbers of the nusic block indPuded in the pi eces of nusic
information 30 before the third piece of nusic information (i.e. , the
first ?nd S?C;md zg_ﬁ;ﬁft%%ugf4@%&&@%%&1@hh@§itimﬂSfcﬁ-:i.on Egz(,taeoﬂmgxd

pi ece of nusic) + .he ond piece of nusic) +.1 = S .S ed as
the first piece ofSTfilsio ﬁ%'r S Bﬁpwucllﬁgo%%%?iogn‘lgg’soglﬁgt'g vﬁrﬂ!tlh t he
third pi ece of nus$estiolhésdafineludanss cmpeps odeRTIMeLiAR oRAPTRAL 0D

cor Ir egpgndi ng to tdi-cauBeesn OlcoRtBEES s(défctEUﬁi 438hd eaﬁadlﬁiﬁi QRdiof axatmi i on

i ncluded in sic jnformati on associate ith the.thi pi sicis
used as music repr’d%ff“ggﬁoq’ﬁ?%oﬁé?%bﬂn?%&ro r?é’gf"ﬂré %ét}di oﬁgg?l?} cg%sss?ggi at ed
with the third piethe datanformat offnthédnésumplionoreqngiing medivmndo9 His

pi ece of nusic i NdUdBswn O ¥iduees & saa™ysic bl ock and an audi o data
portion, and therefore the reproduction of audio data included in the 10

playlist is ended after the reproduction of audio data nanaged by the
first music reproduction Thef ecaatdidrioassertiimnedsdiadauirpg a RRRAIPIGYe of

music. At step S53hfrothgtidOCkiti¥PeoA44ron JE6HdaE £6OmaSionl Srécoxitimgy M ne

whet her or not the audio, data_assocjated wth he retr] i .Co
reproduction info F’Bn‘“?osaﬁﬁd’lu%pﬂg? eic%efaocr‘%u&gg%imr?nrag%{rh%ﬁﬁg Fgﬁ.ﬁé Ten t he
det er mi nati on resdliflej 402 "tyEShe cortnalosessipr AAbSeds to step S536. When the

The music reproduction information reproduction
15 control section 486 in the control section 483 decodes the
management information file 402 so as to retrieve music
reproduction information 443, which is related to the music
to be reproduced, from the management information file 402.
The music reproduction control information reproduction
20 control section 486 also decodes the block type 444 assigned
to the retrieved music reproduction information 443 so as
to determine, based on the block type 444, whether audio
data managed by the music reproduction information is audio
data for use in reproduction or copying.

25
When the music reproduction information

reproduction control section 486 determines that the audio
data managed by the retrieved music reproduction
information 443 is the audio data for use in reproduction,
30 the audio data information reproduction control section 487
in the control section 483 retrieves audio data
information 442 to which audio data information number 445
recorded in the music reproduction information 443 is




determ nation result is "NO', the process returns to step 20 S533 and nusic
information is retrieved so as to reproduce the next piece of nusic. At
step S536, the audio data type 342 is decoded so as to determ ne whet her
the audio data for use'in reproduction 25 can be reproduced. Wen the
determ nation result is "YES', the process proceeds to step S537. Wen the
determ nation result is "NO', the process returns to step S533 and nusic
information is retrieved so as to reproducethe next piece of nmusic. 30 At
step S537, the audio data is reproduced based on the audio data link
information 343, the reproduction start tinme 446, and the reproduction end
time 447. 100 Not @sshgned.n firbs thxs manhgemerithdnéomametimnplfiital4a2. of nusic
bl ocks for a piece of nusi c steps S534 through S537 are repeatedly
performed on each nusic bl At _step 5538, whether or not each piece of
nusic to be reproduced, |cﬁ 1O Wy dé‘5°F'F|a1E’r?é’ FIeRGPRLE 190 COPHE ‘?Jron 462
is conpletely repr sdobiah i4870et ey denedes thkemdivedated dypend34? @ssiegsedt S

"YES', the repsodugp ltﬁ@ré@riév&ﬁﬂdl%fd‘ata\i\hﬁarrﬁm&e%ﬁ BbRatdodetkeaidd s
nusic infornation_is

rgltcri etlgg Sgrggetsz {)et uérgﬁ%’}aoflaéeﬁﬂg’fo pfi%E% BEORARG PY NbRe EHdte afligﬁ‘ ep
S535, it is also pm-‘féqlimaéflpo 442 cahSbeogpraddceddata so as to be used for
reproduction. However, in such a case, audio data for use in reproduction
is set so as not to ber roducigfofl n the case where the user dogg not use

a playlist, 20 the repro &Iieé‘ﬁ‘ RS e tiermipatidy Yheghthg apdiss

10 can be reproduced, the audio data information reproduction
control section 487 outputs a co:n'trol signal to the
acquisition section 482 such that the acquisition
section 482 acquires, based on the audio data link
information 343 associated with the audio data

15 information 442, audio data corresponding to a time period
from the reproduction start time 446 to the reproduction
end time 447, which are recorded in the music reproduction
information 443, and outputs the acquired audio data to the
reproducing section 484.

20

The control section 483 functions as adetermination

section since it determines, based on the block type 444
included in the acquired management information file 402,
whether audio data managed by the music reproduction

25 information 443 is audio data for use in reproduction or
audio data for use in copying. Note that it is also possible

to set the control section 483 so as to reproduce the audio

data for use in copying.

30 B Figure 53 illustrates the procedure for a
reproduction process performed by the information
reproducing apparatus 481. It is assumed that a user refers
to a playlist so as to reproduce audio data for use in




According to Enbodi nent 5 of the present invention, the nmanagenent
information file 402 is decoded so as to reproduce reproduction

conpati bl e-audi o data, thereby 25 ensuring reproduction conpatibility. A

bl ock type assigned to nusic reproduction information associated with each
of the reproduction conpatibl e-audio data and the copy audio data, which
represent the sane piece of nusic, is decoded, and therefore the sane
piece of nusic is not reproduced twice, 30.,. e , the copy audio data is
reproduced after the reproduction of the reproduction conpati bl e-audio
data, or vice versa. 4. Structure and operation of a copying apparatus -
101 according to kepssduwetionS of the present invention Next, a copying
apparatus according to Enbodi ment 5, which copies audio data recorded in
the information recording 5 nmedi um 400 into another informatiagn recording
medium will be describedt FiqpuFadby the mannogErNbiRdPEREbromTibpyh
apparatus 491 accotfifghd Erbbat Mafbrhattfont becqrdiswnhediiiin i400enti on. The
copyi ng appar a us 491 includes an acquisition section 492, a control
section 493, and an output section 494. The control section 493 includes a
nusi ¢ reproduction infor AatSteR €833 edATHMt ivterwatingetbhdesimRied data
information copy copnt&aohs&ecid Aetd9dved SErlie theqmasagentam ts dntf boma il

acqui res a manage i-nf or i O e 4Q2 f.ram info t] rdi ng
medi um 400 and ou?ﬁﬁ% 4to%ef acr%hzz r%{cgﬂ%ﬁéggéent{h%i n‘%J(}"r%rnafjtﬁif o%}q@f F?ﬂyiél%gtoto t he
control section 493fqupathpry 46xsghownin Figwrerd7s SPRaiitst RysEe ffTdyE fent
information flol e 402 the massish$#I the sddogirneecélotndsilé isTthee audio #Pat a copy

control section 49911(1 theh@hde]tpri%L:e of music is the music #3.

At step S533, music information 464 corresponding

tomusic informationnumber recordedintheretrievedplaylist

15 -information 462 is retrieved from the music information
table 461.

At step S534, music reproduction information

associated with a music block corresponding to the audio

20 data for use in reproduction is retrieved based on the music
reproduction information number 465 included in the music
information 464. In this case, the music reproduction
information number of the music #1 is 2, the music
reproduction information number of the music #2 is 1, and

25 the music reproduction information number of the music #3
is 2. For example, in the case of reproducing the third piece

of music, a number, 4, which is obtained by adding 1 to the

sum, 3, of the music reproduction information numbers of

the music block included in the pieces of music information

30 before the third piece of music information (i.e., the first
and second pieces of music information), i.e., 2 (the first
piece of music) + 1 (the second piece of music) + 1 = 4,

is specified as the first piece of music reproduction




section 493 decodes the managenent information file 402 so 25 as to
retrieve nusic reproduction infornmation 443 associated with the nusic to be
copi ed. The audi o data copy control section 496 decodes the bl ock type 444
assigned to the retrieved nusic reproduction information 443 so as to
determ ne whether or not audi o data managed by the nusic 30 reproduction
information 443 is audio data forusein copying. Wen the audio data is
determined to be audio data for use in comg ng, the audio data information
copy control 102 section 497 retrieves the audio data information 442 to
which the audio data information nunber 445 recorded in the nusic
reproducti on i nf or fidfosmaiud | assgeiatpredyity othet hehingnmdgesenf mubde mati on
file 402. 5 Wen t hpepdditerlahasis MRprodei@ion IffotmhtidnadeiQspdalidngor use
i n copying, the aucyoo,c at a nf ootrfrratlgn cgﬁx control ch:cltl on an97 Letrieves
. nusic reproductiof CrRfOFRET i BnPteCth CEH S SRR IPEEPBp AN A audi o
data 10 for use inipeppréeditn nesid nfermpfhedassarigtedmitththedhicd pieede
gu]gi 0 d?_ta i?m\rmh mi'biﬁoﬁuﬁ@@é;‘.@Qgﬁe{d)|a_s5?ﬁ%i@?pé’ﬁodiﬁftﬁbﬁVﬁﬁfoﬁgﬁﬁepdE(%]ﬁ
information to [ an. audi o. a infor on . recorded in e
nusi ¢ reproduct i onﬁ‘lmﬁ?%%%?‘iug]r? ‘?%ta %?fgfé%g%é Wﬁ%ﬁ#ﬁ%ﬁéﬁéﬁ%‘?@ﬂfﬂugie'
information file 402 thexxggpde phfigured? htbe tbird otiecevifmysihdnrlvdes
{ﬁpr oduct | ont lhnI otrjamfswsﬁé%faagﬂgé@t sﬂza@é bhatdie atEgd Cata;t@ pbeToRRr iced i s

e sane as a cribed in "3. ructure _ and. operation. o n
i nf or mation repr odﬁ%?%%tbofﬁpgﬁﬁﬁfé’r? UGk G ngutt’ éﬁ‘t’f&d?ﬂ%ﬁé‘e@a&f’ e
present inverid on"Plamdisttisangiedes tehshe veprodicatdnnof@uddp dasapaheged .
Moreover, in the sR%Beafirg@MiisAg r@pRbaydiith {ranRiA6h dskbeid®dd @ith

the third piece of music.

At step S535, the block type 444 is decoded so as

15 to determine whether or not the audio data associated with
the retrieved music reproduction information is audio data

for use in reproduction. When the determination result is
"YES", the process proceeds .to step S536. When the
determination result is "NOY, the process returns to step

20 S$533 and music information is retrieved so as to reproduce

the next piece of music.

At step S536, the audio data type 342 is decoded so
as to determine whether the audio data for use in reproduction
25 can be reproduced. When the determination result is "YES",
the process proceeds to step S537. When the determination
result is "NO", the process returns to step S533 and music
information is retrieved so as to reproduce the next piece
of music.
30
At step 8537, the audio data is reproduced based on
the audio data link information 343, the reproduction start
time 446, and the reproduction end time 447.




recordi ng nmedium nusic reproduction information according to the playlist
may be retrieved using a nethod simlar to 25 the reproduction nethod
described in "3. Structure and operation of an information reproducing
apparatus according to Enbodinent 5 of the present invention". The audio
data information copy control section 497 30 outputs a control signal to
the acquisition section 492 such that the acquisition section 492
acquires, based on audio data link inforngl on 343 associated with the
audio data information 442, audio data corresponding to a tinme period 103
~fromthe reproduction start time 446 to the reproduction end tine 447
which are recorded in the nmusic reproduction information 443, and outputs

the acquired audio data tQotd1@haPUliPhe SRl AReD4hebe Taree augi@raiaty

i nformation copy control section_497 qutputs a contrpl si I e
out put section 494°€ﬂ‘8ﬁl‘fh 0ckSh £t FIfCR el imélﬁlfl’-gfg%ﬁspt?tgggaﬁ%ﬁ%gtggata to

anot her i nf or mat | 987 ecer verapteddy prrfLOmTH o @achonusit thlefk 493 functi ons
as a determ ngtion section since it determ nes, based on the block type

444 included in the acqujre ement_information. file 4 her
audi o data managed by th§*5ﬁg?§q¥%%r3@&%?F5&”i%°fﬁ?&?&ﬁfﬁ%ﬁ%iﬂgsﬁg%éudio
data for use in rdprodeproducest, uhith dst areeerded (i cdppi nBladdésr di ng
to Embodi ment 5 ofijtrbemPt£sele2i REOLIRIIARLY LBSro@iAge TeN et Sfmin . i on
file 402 is decoded, apnd therefore . 20 audj.o .dat, an he i ‘using any
copyi ng appar at US%FRID%%ﬁ'Fé]e erﬂﬁﬁ‘f%ﬁ?"ﬁf I agElgnf o@lr?agflgg%g&e%gro i ng
medi um of th&0predsncomplete. When the determination result is “NO", the
process returns to step S533 and music information is

retrieved so as to reproduce the next piece of music.

Note that at step S§535, it is also possible to set
15 copy audio data so as to be used for reproduction. However,
in such a case, audio data for use in reproduction is set

so as not to be reproduced.

In the case where the user does not use a playlist,

20 the reproduction of music is started from step S533.

According to Embodiment 5 of the present invention,
the management information file 402 is decoded so as to
reproduce reproduction compatible-audio data, thereby

25 ensuring reproduction compatibility. Ablock type assigned
to music reproduction information associated with each of
the reproduction compatible-audio data and the copy audio
data, which represent the same piece of music, is decoded,
and therefore the same piece of music is not reproduced twice,

30 i.e., the copyaudio data is reproduced after the reproduction

of the reproduction compatible-audio data, or vice versa.

4. Structure and operation of a copying apparatus




25 invention, at |least a set of an audio data portion and a nusic bl ock,
whi ch represent a piece of nusic, is recorded. The audio data portion
includes first audio data and the nusic block includes first nusic
reproduction information associated with the-first audio data. The first
musi ¢ 30 reproduction information manages the reproduction of the first
audi o data and includes a first block type which represents that the first
audio data is audio data for a first use.jdhe use of audio data recorded
in the information 104 recording nmediumis specified by the block type,
and therefore audio data can be. reproduced according to the use thereof.
In the case where BRECEIdiI% taakmbqsimendnd jafcitheesrabemnity snventdonecond audi o
data which represent the sane piece of nusic, it is possible to prevent

t he sane piece of nusic [ ing. reproduced _tw ce bas on.eac | ock
type assigned to nusic rgﬁ}?@dgg? nnqgr)ﬁpc?rrr?% f%ﬁc?%(rﬁn atr?g"g’?br?glf"ﬁ%@flar st
and second audi o d¥RichaepigsEsiddpigtesernrdest Bsthe infrmanntion reperding
possible to recordedMn davantehamdthies Qirdlhh e debdrdingahddium, Ofi11

di stribution syst vqed i nformation recording nmedium and ensure
reproducti on conpgg?5¥?¥¥$g% “the recorded EMD 15 data. Further, it is

possible to copy audio data included in the EVMD data to anot her
information recordi ng nmedrifaremMshoid decedbsg tdiagdaha Jor gat cd@fiddhe EMD
data. A user caniﬁgg&§ whegher 1o ensure [ duc%i n coppatibility or
performlong-tine | coran A e p%% #ﬁé@ " a?aoga 20"beFecor ded
according tolfhe pivsd8&oror wiheh §oREHIY us@paretis i4%lor Faeledes eddr di ng
medi um 105 O ai mquisitionsection 492, acontrolsection 493, andanoutput
section 494. The control section 493 includes a music
reproductioninformation copycontrol section 496 andamusic

data information copy control section 497.

15
The acquisition section 492 acquires a management
information file 402 from the information recording
medium 400 and outputs the acquired management information
file 402 to the control section 493. In this case, the data
20 format of the management information file 402 is as shown

in Figures 44 and 46.

The audiodatacopycontrol section 496 inthecontrol

section 493 decodes the management information file 402 so

25 as toretrievemusic reproduction information 443 associated
with the music to be copied. The audio data copy control
section 496 decodes the block type 444 assigned to the
retrieved music reproduction information 443 so as to
determine whether or not audio data managed by the music

30 reproductioninformation 443isaudiodataforuseincopying.

When the audio data is determined to be audio data
for use in copying, the audio data information copy control




1. An information recording nediumin which at |east one set of an audio
data portion a n d a nusic block, which represent a piece of nusic, and
music information for nmanaging the piece of nusic is recorded, wherein:
the audi o data portion includes first audio data; the nusic block includes
first nmusic reproduction information associated with the first audio data
so as to nanage reproduction of the first audio data; and the first nusic
reproduction Information includes a first ijm;k type which indicates that
the first audio data for a first use is reproduction conpati bl e-audi o
data, wherein; the audio data portion included in at |east one set of the
at | east one set o$ed¢thi®mnand? pedaiefesphenaio anch ihfbrmasion bd4oxto whirchher

i ncl udes second auea@aea{@d&{@nﬁyﬁh d.t&lnqghnb'egchk'ﬁj%gcbfhé&@nacrhelrﬁﬁs%.tc one

set of the at |east one set ortion and the nusic bl ock
further includes SERFFURELIR rJé'SPBBEE-‘r‘?IbI‘?“Pnf 6?@?#%}‘@“93503‘%{? edBfith the
second audi o dat a samagemtot Maifagrmat bt adiet aex. of the second audi o dat a;
and the secong nusic reproduction information includes a second bl ock type
whi ch indicates that the second audi o_data for a second use js copyable

data, which is different "sohhe f¥94Qdfatadfanebdederningd (OePe Afthe
musi ¢ i nformati on datacfbrasset he copybierg,otheisacHs dhtanisifiormepiodudipyon

i nformation for 95]{19 ast&ltemga.;@; COLLES NGk & d hereb,@s&l&floﬁusl c

and indicates that, th i rst i 0o data and the second audi o_data
correspond to the IELREMBTERNE LBV 8. PROCKARYPH S PREF PR % EBAYT (1§ tRedi um
accordi ng tolel ai rfiot, usdhanerepricdacthion dsbdexcigniedac| utes simiaranguinece of the

first nusic reprogugt hagpaawiﬁ@éfn%mms{a w&%mes%ét%nf 16 PLe bl Qekst yPE.

3. An information recor ratus co ISIng: an acquisition section
for acquiring aud® El%tdff‘traebﬁl tiRg e g&‘é&% 4t aﬁﬂéf’cda gty tdera
conver si on sect i omuliber coveoeded nih tthe mugic negraddetiaatiafepmaksidio ier eat e

first audio data ,308ys&f0ndoAUtE riakGemént GRIFQSHELIAN £3QRT 4e2, | Nformation
creation sectjon for creating first nusic reproduction i nfornation which

is associatedwith the first audio data so as to nanage reproduction of the
first audio data and i ndNotideshatf ia smebhotk foyperatmdevandg nghehatustihe first

audi o data for a Eéﬁé&d&&%ah%mf&ﬁ%@%ﬁuﬁ‘aEQB@Pé‘deQi' ﬁlﬁ&'cﬂh@ fed £ tand for
creating second sic re on i nf or mat IS assgm at ed

with the second ab@i6P4g l%§ EFARGTHYE %8?6%%%? of * t ReF Ui ¥ERd

and operation of an information reproducing apparatus

20 according to Embodiment 5 of the present invention", and
therefore the description thereof is omitted. Moreover, in
the case of copying a playlist to another information
recording medium, music reproduction information according
to the playlist may be retrieved using a method similar to

25 the reproduction method described in "3. Structure and
operation of an information reproducing apparatus according
to Embodiment 5 of the present invention".

The audio data information copy control section 497

30 outputs a control signal to the acquisition section 492 such
that the acquisition section 492 acquires, based on audio

data link information 343 associated with the audio data
information 442, audio data corresponding to a time period




audi o data and includes a second bl ock type indicating that the second
audio data for a second use is copyable data which is different fromthe
audi o data for the first use, and for <creating nusic information for
managi ng the piece of nmusic which specifies the nunber of _pieces of nusic
reproduction information for managi ng audi o data corresponding to the piece
of nmusic and indicates that the first audio data and the second audi o data
correspond to the sane piece of nusic; ang 2 recording section for
recording the first and second audi o data 2% an audio data portion and the
first and second nusic reproduction Information as a nusic bl ock, which
makes a set in codrunctheomreprédudtienasichinn dana pmttioOInhetzeemdhafmnrati on
recording medi um Lha‘infin ¢hRIR! SO0 ERERSHIGhNGL S RRRS f%lfoagmon

reproduci ng audi o data recorded 1 n an |n ornmation recor

which at |east onelBEPTHFtigR 443y 6nYLPEPEET themcaHired ﬁﬂg% pEacde Wt ch
represent a pi eceovfpuwusiectionrasiar ded, wherein the audio data portion
includes firstsaudio data, the nusic block includes first nusic
reproduction information, which is associated with the first audio data so
as to rmanage repr oduct i oRPHRUARR dats dpFarAtE OB AOPYARITIRE SFgEdon 497 st

bl ock type i ndi catouigputisad coherdleeigmldi®thelatiaphivseation sf94use-h shat

reproduction conpagjdl ta!ﬁg; Og r ?wjf r cl uded
in at |east one set o?u e at elg)gt wgﬁegh%&&f‘ € au‘gg%édg(?agh G%f(;n and
the nusic bl ock futtirdmather jkreording dwedidfdi o data: the nusic bI ock

included in te at | east one set of the at | east one set of the audio data

portion and the misic bl opke LUl AATedRELHIRS AREATHNIUS C1d QR OANEH 0"

information, which is_. assocl ate e second audi o SO as
manage repr oduct i GFGAOPNEIRGE: dhdIStRETENESL DaFRE °i“nE‘P‘Eld%]s°01a‘ E@E%rﬂf"bl ock
type indicating t hiatcltified siec thed aughiived ataratyonemt: dacondatism Fileomabl e

data, whichis dlwfh%ﬁsft atla@m Qi'&%aa‘thth t3yf Rhet BRshb! Septsguctithh t he

musi ¢ |nforn?é|on specifies th Ieces o Sic reproductlon
i nf or mati on QF'ﬁ%t’a‘Uﬂl“&%%\f aF‘@dPr @%b%nﬁﬂrng‘sﬁouﬁ HeEHFe8REtHN Hsi ¢
and i ndi cates thatutihe datstfoaudse Uatcapsmdgt he second audi o data
correspond to the sane piece of nusic, the information reproducing
apparatus conprising: a gﬁl sition section faor acquiring the music

information, the first 4Ry foGRgediRent pHE t SSePEFPEAHRR AR -
information; a dettbﬁmanammntsmﬁqrmntimf:dm alomusldegpdbaseddbneltdsfe)rfei rst

bl ock type izel udgdaid dde 2afAUbE eshiklSts TP ian ﬁﬁddfmatgpaeatm ormation,
or

whet her the first audio data is the audi o data- irst use or audio
data for the second use; and a reproducing section for reproducing the
first audi o data based on the deiNUSTREAL APRIEABILIT07Y

In an information recording medium of the present

25 invention, at least a set of an audio data portion and a
music block, which represent a piece of music, is recorded.

The audio data portion includes first audio data and the
music block includes first music reproduction information

_ associated with the first audio data. The first music
30 reproduction information manages the reproduction of the
first audio data and includes a first block type which
represents that the first audio data is audio data for a
first use. The use of audio data recorded in the information




5. A copying apparatus for copying audio data recorded in an information
recording nmediumin which at | east one set of an audio data portion and a
musi ¢ bl ock, which represent a piece of nusic, and mnmusic information for
managi ng the piece of nusic is recorded, to another information recording
medi um which is different fromthe information recording nedium wherein
the audi o data portion indudes first audio data and the nusic bl ock
includes first nusic reproduction informati@n,- which is associated with
the first audio data so as to nanage reproduction of the first audio data
and indudes a first block type indicating that the first audio data for a
first use i s copyabeeoxing mefionds spetbl inddivohedhlockamei SR REFaER%e i n at

| east one set of thaqdd da€addarOhE 12plo@iicdd18casitlidgdad aheotsd ahendsk I he
musi ¢ bl ock further indudes second audi o data; the music bl ock included in
the at | east one set of the at |east one set of the audio data portion and
the music bl ock further if&glthtesasecthedenths aufie rdhacPPBhion ﬁf‘SE‘ﬁ%eﬁ on,

vv]tli CE is assogﬁ at Sgiﬂdﬂ Bn&l’lﬁac?%ﬁaml idUghitn @Aiénh &@pﬁéiéxot REBLB agpiner pps_scﬁaduc':1 i on
of the second audi ata and. i ncl ude secon C t hat
the second audio d%?g'uﬁi?' &r%s?a%gﬁﬁsgﬁ ee%?spﬁegﬁgggﬁ%t f%&\gg)gﬁ%gﬁfgﬁ%%%di 0
data, which is diffrerebeing ennaduceddivbcehased or capb blpektyne8ssaged t he
musi c information gpegisfikesepiRRREBE" iforRheLEs o MHfagiHERhedALTdtON

i nformation for ”BQ%ﬂi%%o gudig dggg corresponding to the piece of nusic
and i ndi cates that “¥hEFPPEL2HUN 6963t a and the second audio data
correspond td0t he sane piece of nusic, the copying apparatus conprising: an
acquisition section for agewidding tdenslFecehtifiorention, ithes possibludi o
data and the first nusic.r ducti an. i.nf.or [Welak Ihatiensection
for determ ning, H%éégégﬁdgéﬁy i %gt %ﬁ?kl?yéggéé¥§ﬁﬁggd %{5ké aéguired
first nusic reprodliatrdhutignomystens; whapherfematippsrecRifHRddaedys t he
audio date for thed ehstrdisepobadsition dempathidilibe ceehadraadedrEimn
output _secti g f ora QUl PULLLAQ L NG GLrals AudL oS30y MARAY 8htd Bicludea

determ nation " resu . . .
in the EMD data to another information recording medium

without decoding the data format for the EMD data. A user

can choose whether to ensure reproduction compatibility oxr

perform long-time recording, and therefore the EMD data can
20 be recorded according to the purpose for which a user uses

the information recording medium.
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Claims:
1. An information recording medium in which at least one set of an audio data portion and a

music block, which represent a piece of music, and music information for managing the
piece of music is recorded, wherein:
the audio data portion includes first audio data;
the music block includes first music reproduction information associated with
the first audio data so as to manage reproduction of the first audio data; and
the first music reproduction Information includes a first block type which indicates that the
first audio data for a first use is reproduction compatible-audio data, wherein;
the audio data portion included in at least one set of the at least one set of the audio data
portion and the music block further includes second audio data;
the music block included in the at least one set of the at least one set of the audio data
portion and the music block further includes second music reproduction information
associated with the second audio data so as to manage reproduction of the second
audio data; and
the second music reproduction information includes a second block type which indicates
that the second audio data for a second use is copyable data, which is different
from the audio data for a first use, and
the music information specifies the number of pieces of music reproduction information for
managing audio data corresponding to the piece of music and indicates that the first

audio data and the second audio data correspond to the same piece of music.

2. An information recording medium according to claim 1, wherein the music block includes only
a piece of the first music reproduction information which includes the first block type.

3. An information recording apparatus comprising:

an acquisition section for acquiring audio data representing a piece of music;

an audio data conversion section for converting the acquired audio data so as to create first audio data
and second audio data;

a reproduction control information creation section for creating first music reproduction information
which is associated with the first audio data so as to manage reproduction of the first audio
data and includes a first block type indicating that the first audio data for a first use is
reproduction compatible-audio data, and for creating second music reproduction information
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which is associated with the second audio data so as to manage reproduction of the second
audio data and includes a second block type indicating that the second audio data for a
second use is copyable data which is different from the audio data for the first use, and for
creating music information for managing the piece of music which specifies the number of
pieces of music reproduction information for managing audio data corresponding to the piece
of music and indicates that the first audio data and the second audio data correspond to the
same piece of music; and

a recording section for recording the first and second audio data as an audio data portion and the first
and second music reproduction Information as a music block, which makes a set in

conjunction with the audio data portion, to an information recording medium.

4, An information reproducing apparatus for reproducing audio data recorded in an information
recording medium in which at least one set of an audio data portion and a music block which represent
a piece of music is recorded, wherein the audio data portion includes first audio data, the music block
includes first music reproduction information, which is associated with the first audio data so as to
manage reproduction of the first audio data and includes a first block type indicating that the feet audio
data for a first use is reproduction compatible-audio data, wherein the audio data portion included in at
~ least one set of the at least one set of the audio data portion and the music block further includes
second audio data; the music block included in the at least one set of the at least one set of the audio
data portion and the music block further includes second music reproduction information, which is
associated with the second audio data so as to manage reproduction of the second audio data and
includes a second block type indicating that the second audio data for a second use is copyable data,
which is different from the audio data for the first use, and the music information specifies the number
of pieces of music reproduction information for managing audio data corresponding to the piece of
music and indicates that the first audio data and the second audio data correspond to the same piece
of music, the information reproducing apparatus comprising:
an acquisition section for acquiring the music information, the first audio data and the first
music reproduction information;

a determination section for determining, based on the first block type included In the acquired first music
reproduction information, whether the first audio data is the audio data for the first use or audio
data for the second use; and

a reproducing section for reproducing the first audio data based on the determination resut.
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5. A copying apparatus for copying audio data recorded in an information recording medium in
which at least one set of an audio data portion and a music block, which represent a piece of music,
and music information for managing the piece of music is recorded, to another information recording
medium, whfch is different from the information recording medium, wherein the audio data portion
includes first audio data and the music block includes first music reproduction information, which is
associated with the first audio data so as to manage reproduction of the first audio data and includes a
first block type indicating that the first audio data for a first use is copyable data, wherein the audio data
portion included in at least one set of the at least one set of the audio data portion and the music block
further includes second audio data; the music block included in the at least one set of the at least one
set of the audio data portion and the music block further includes second music reproduction
information, which is associated with the second audio data so as to manage reproduction of the
second audio data and includes a second block type indicating that the second audio data for a second
use is reproduction compatible-audio data, which is different from the audio data for the first use, and
the music information specifies the number of pieces of music reproduction information for managing
audio data corresponding to the piece of music and indicates that the first audio data and the second
audio data correspond to the same piece of music, the copying apparatus comprising:

an acquisition section for acquiring the music information, the first audio data and the

first music reproduction information;

a determination section for determining, based on the first block type included in the acquired
first music reproduction information, whether the first audio data is the audio date for
the first use or audio data for the second use; and

an output section for outputting the first audio data based on the determination resutt.




